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ABSTRACT

Manufacturing competition has acted as a catalyst for the application of new technologies in

industries. Successfully competitive manufacturing companies must be able to adapt quickly to

changing conditions in the market, the environment and competitors' strategies within a shorter

lead-time at a low cost. It is a logical deduction that due to the Manufacturing Industry's

dependence on the Machine Tools Industry, an improvement in the machine tool sector would

have either an immediate or a subsequent advantageous effect upon it. This project has

developed a system, which will contribute to an improvement in workshop operations, by the

provision of easily accessible and applicable machining operations data. Thus enabling and

improving job accuracy and conformity to industrial standards. The design of the database for

the prototype system is based on a relational frame with Microsoft Access Application package

and Microsoft Structured Query Language Server; serving as the back end of the module. A user

interface designed on the dot.net framework 3.5 and requiring the windows installer 3.1 running

on windows XP operating system serves as the software front end. Performance Testing and

implementation of the developed module, was done by carrying out query commands simulating

real life and time applications. Integrity of results was checked by detailed comparison of results

from the developed module, with standard values and confirming for strict adherence. A Pairedt-

Test was carried out to compare the results of manually calculated machine depreciation, with

results generated by utilizing Software. Results from the developed module were accurate;

module user-friendliness was achieved through the simplistic method employed for the module-

user interaction. Module utilization enabled elimination of rule-of-thumb, aided efficient

machining operations; through its provision of standard data. The developed database provides a

beginning for development of machining operations expert system.
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CHAPTER ONE

INTRODUCTION

1.1 General Introduction

The wealth of a nation depends on its ability to retrieve natural resources and

manufacture goods Chang and Wysk (1991). It can be deducedfrom Chan, et, al.,(2000),

that creation of goods, efficiency of the distribution system and service system are

essential components of economicgrowth. A case in note, is the machine tool sector of

Taiwan, ranking fifth worldwide with respect to manufacturing and engineering export.

With more than 1400 companies (26,000 employees), the Taiwanese government

prioritized this sector as one of the ten-major industries for intense development. (Perng,

et, al., 2003). Important merits to the to the use of computer technology in industrial

production engineering manufacture include; increased output requirements, with reduced

workforce and still maintaining high-required quality, possibility of swifter response, in

quality, quantity and type to customers' demands, the minimization of stock level

inventory and work in progress, possibility of standardization of the relevant software

packages in use thus achieving the transferability of information from engineering

applications to commercial applications and vice versa, unhindered flow of production

and management information throughout the entire organization to all levels, enabling

effective communication link in interfacing all engineering hardware and software

(Adejuyigbe, 2007).

Perng, et, al., (2003), states that the machine tool sector faces extreme pressure from

global competition and information technology change. The major pressure arising, from

the need for broad delivery of relevant information to components of the business

process, with rapid time-to market and low cost of ownership. Adejuyigbe, (2007) thus

proffers the solution that automated manufacturing could provide a more effective

engineering tool and environment for the manufacturing sector.

In production systems three factors considered in manufacturing planning and projection

are; cost, time and quality. These factors also provide a structure for the profitability of

the system in question. Accuracy and ease of access to and effective use of required data

are important for efficient performance of machine tool workshop operations. The

availability of such data, are strategic to the important production concerns of swift and

efficient performance, of machining operations and subsequently, the overall costs of
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manufacturing. Industrial products are appreciated by their quality, their price, their

delivery periods and theiravailability. (Harnou, et, al., 2006). Recent trends, have shown,

that favouring the more consistent and faster tools of Computer-aided Design/ Drafting/

Manufacturing, Computerized Business Systems and the implementation of Computer

Integrated Manufacturing, in the overall engineering process, enable and enhance overall

optimal management of industrial engineering production procedures (Adejuyigbe, 2002).

Adejuyigbe, (2007), also states amongst the major roles of manufacturing engineers; a

good knowledge of more effective, new tools and concepts employed in the

manufacturing sector. Computer technology, in the form of the application of Computer

Aided Manufacturing and Computer Integrated Manufacturing (a generic term referring

to the engineering functions performed by computer aided design and manufacturing and

computer aided business functions in the manufacturing environment), as an approach to

engineering production; is a main example of one of such new concepts.

This research,follows the approach of computer-integrated manufacture, in an attempt to

develop a sustainable decision support system for machine operations.

Relevant knowledge was acquired, through oral interviews with experts on the subject

matter, relevant literature, and relevant accessible information databases. The compilation

of an updatable database; which supplies a major portion of the system's knowledge base,

and 'powers' its intelligence, forms a core requirement for the development of the

auxiliary machining operationsmodule. Auxiliary in this context meaning supporting and

aiding accurate machining

1.2 RELEVANCE OF THE PROJECT

This study will:

(a) provide a database of industrial cutting data for applicationIII
automated and non-automated machining operations;

(b) enhance efficient machining operations through the established
decision support tool.

1.3 BACKGROUND OF STUDY

Chernov (1975), states that the availability of various machine tools, even the most up

to date in sufficient quantities, does not itself ensure efficient and highly productive operation

of an industrial enterprise, without appropriate organization and proper use of equipment and

machinery (in this case machinetools). The proper use of machine tools has been seen to
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yield results of enhanced job accuracy and optimum production output over the machinery

service period. These tested and triedprocedures are; appropriate packaging, transportation,

shop installation, servicing, repair andmodernization. Others include; correct selection of

cutting tools, speeds, feeds and proper setting up and adjustment of the machine tool.

The very paradigm of work planning has changed from being plan-driven to interrupt-

driven. Swift and intelligent response must be given to queries and on-the-spot-request for

actions. This unplanned shift of priorities can derail the progress of the primary job (Zeldes,

2009). According to Ayag and Ozdemir, (2006), the improper selection of a machine tool

parameters, results in problems affecting negatively on productivity, precision, flexibility and

company's responsive manufacturing capabilities.

A provision of a readily available system aiding intelligent decision making is thus

important. Work has been done and is ongoing on databases; for selection of machines in

workshop operations, selection of machine tools purchases, database for machine tools after-

sales services, and database for scheduling and manpower planning in the workshop. This

work attempts to contribute to the development of an indigenous decision support tool for

accurate machine tool operations.

1.4 JUSTIFICATION

The case for manufacturing efficiency has never been more important than it is today.

Due to the Manufacturing Industry's dependence on the Machine Tools Industry, it can be

deduced, that improvement in the machine tool sector would have an advantageous effect on

it.

Manufacturers are faced with globalization, increased competition and other socio-

economic pressures and must continuously look to increase asset utilization and reduce

material costs, while at the same time address customers who are demanding faster delivery,

better customer service and customized products (MOTOROLA, 2007) . The development of

many technologies benign to the environment is intimately associated with the sustainable

manipulation suitable materials. Advancement in the understanding of a material results in

technological progress (Callister, 2007).It stands to reason then, that the proper combination

of specific job materials with corresponding tool materials, enhances the production process.

Accuracy and ease of access to required data are important for efficient performance machine
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tool workshop operations. The availability of such data, advantageously influences the

important production concerns of swift and efficient performance, of machining operations

and subsequently, the overall costs of manufacturing.

The results of this work, would serve in aiding the reduction of maintenance by efficient

application of machine tools. This is in agreement with Bunkset al.,(2000); and further

prolonging machine life and diminishing the defects that could be introduced by the

maintenance procedures. Also, reduction of the possibility of catastrophic failures which lead

to the loss of life and equipment would have an important effect on insurance premiums.

1.5 OBJECTIVES OF THE STUDY

The aim of this study, is to develop an auxiliary machining module.

The specific objectives are to:

(a) develop a database for aiding decision making in machining processes;
(b) develop a decision support tool for both automated and non-automated

machining operations;

(c) test and implement the system developed in (i) and(ii) using available
machine tools data.

1.6 METHODOLOGY

The development of the machining processes database was carried out by gathering

the machining operation data to be set in the module. A knowledge engineering process of,

collecting (through oral interviews with experts in machining (cutting) operations, visits to

some University libraries, academic and industrial machine workshops and study of relevant

literature), collating and compiling the machining operations data meeting industrial

standards and analysis of the data retrieved. The machining data was word processed into

detailed tables; these were linked to Microsoft Access 2007 files. The information contained

in the files was embedded in a Microsoft Structured Query Language Database, driven by

Microsoft Structured Query Language Server 2005. The tables represent information location

for data required to aid conventional and non-conventional cutting operations in the

workshop. Within the tables were included key indicators for machining operations such as;

primary, secondary and tertiary cutting feed, depth and speed requirements, power required

for turning and milling, cutting tool angles and geometry and cutting fluid requirements.

These parameters were set in the database with respect to various engineering materials such
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as; high speed steels, castalloy steels, stainless steels, magnesium alloys, copper alloys,

aluminium, bronze, carbides and titanium alloys,

Data required for help and troubleshooting guides in material selection and various

conventional machining operations such as turning, drilling, milling, boring, reaming,

broaching, tapping, welding in addition to non-traditional machining operations such as;

ultrasonic and electron beam machining, was also embedded in the database.

The machining calculation sub-module was developed to aid in the following; speed

requirements in turning, power and force requirements in turning, grinding calculations,

shaping calculations, power and force requirements in milling, spur gears, determination of

auxiliary angles (rake angle and clearance angle), and non-traditional machining process

calculations, machine depreciation and machining operations scheduling.

The user interface was developed using the C-sharp programming language3.0 in

Visual Studio 2008 and 2010 on the Dot-net platform. The design of the database, which

served as the software pseudo-inference engine, ensured ease of information retrieval. This

was achieved by ensuring theprogram code included a relational framework linking each

specific table heading with the data accessible in each embedded table and providing a

structure for the user queries in a dropdown menu format directlyIinked to the database table

headings. The integrity of the results retrieved from the developed software for successfully

aiding decision making in the machine shop were checked through implementing the

software by simulating real life machining operationsqueries. Considerations in the software

design included factors such as user friendliness, flexibility, software portability (ease of

installation), and ease of upgrading thedatabase.

The high easeof upgrading the software was achieved by embedding within it a sub-

module which receives into each table in the database via a simple interface new and relevant

machining operations information. Testing and implementation of the developed software

was carried out Hewlett-Packard 32-bit operating system with an Intel Core Duo processor of

1.67GHz andrandom access memory (RAM) of2G. The purpose of the developed auxiliary

machining module is to serve as a decision support system for aiding machining operations.
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CHAPTER TWO

LITERATURE REVI EW

2.1 Machine Tools

The basic elementsof modem metal removal process, consists of the machine operator (at

various skill levels), a machine tool, a control system and the cutting tool (Adejuyigbe, 2007).

The results of machine tool operations, is either the production of a geometrical surface by

cutting away metal (through turning, shaping, milling, etc) or by manipulating the metal in

either hot or cold conditions (Kareem,2004). According to NeeKamp (2006), Machine Tools

are stationary power-driven machines, employed in the shaping and forming solid materials,

especially materials referred by the generic term engineering materials.

Machine tools could be grouped into three classes; namely conventional chip-making

machine tools, presses, and unconventional machine tools. (Microsoft Encarta, 2007).

Conventional chip-making tools operate on the given work piece by the removal of parent

material in form of chips. Machine tools in the Presses class perform shaping operations

namely; shearing jobs, pressing jobs, and drawingjobs. The Machine tools grouped as

Unconventional machine tools make use of energy sources such as light, electrical, chemical,

and sonic i.e. focused sound energy; superheated gases; and high-energy particle beams to

work on special materials and alloys being developed to meet the challenges of more recent

technology.

Alternatively, cutting machinetools are also classified as Single Point Cutting Tools,

Double point Cutting Tools and Multiple Point CuttingTools. Examples of machine tools

include; the lathe machine, the shaping machine, the planer machine, and the milling

machine. Others include, the drilling andboring machines, grinders, saws, and various metal-

forming machines. (Adejuyigbe, 2007). Unconventional machine tools include plasma-arc,

laser-beam, electro-discharge, electrochemical, ultrasonic, and electron-beam machines.

These machinetools were developed primarily to shape the ultra-hard alloys used in heavy

industry and in aerospace applications and to shape and etch the ultrathin materials used in

such electronic devices as microprocessors.

IBEF (2006), classifies machine tools based on technology, and divides machine tools

into, Computerized Numerically Controlled (CNC) and Conventional tools; and states that

CNC machine tools are highly productive and cost effective, comprising about seventy per

cent of machine tools. Of these, CNC turning centres, machining centres and grinding centres
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are the biggest segments,accounting for about eight-one percent of the total in2004.

Machine tools form the basis of modern industry and are used either directly or indirectly in

the manufacture of machine and toolparts.

2.2 Machining and Machine Tool Operations

Machining 'as carried out during machine tool operations or processes, serves as one

of the core process of manufacture. The purpose of Machine operations, are to generate a

certain part geometry and surfacetexture. The precise meaningof the term "machining" has

evolved over the past 1.5 centuries astechnology hasadvanced. During the Machine Age, it

referred to (what we today might call) the "traditional" machining processes, such as turning,

boring, drilling, milling, broaching, sawing, shaping, planing, reaming, and tapping, or

sometimes togrinding. Since the adventof new technologies such as electrical discharge

machining, electrochemical machining, electron beam machining, photochemical machining,

and ultrasonic machining, the retronym "conventional machining" can be used to differentiate

the classic technologies from the newer ones. The term "machining" without qualification

usually implies conventional machining. Acommon feature of machine tool operations is the

use of a cutting tool to form a chip that is removed from the workpiece, called swarf. To

perform the operation, relative motion is required between the tool and work. This relative

motion is achieved in most machining operation by means of a primary motion, called

"cutting speed" and a secondary motion called "feed'''. The shape of the tool and its

penetration into the work surface, combined with these motions, produce the desired shape of

the resulting work surface. The three principal machining processes are classified as turning,

drilling and milling. Other operations falling into miscellaneous categories include shaping,

planing, boring, broaching and sawing. An unfinished workpiece requiring machining will

need to have some material cut away to create a finished product. A finished product would

be a workpiece that meets the specifications set out for that workpiece by engineering

drawings or blueprints. Machine operations are usually distinguished by purpose and cutting

conditions; Roughing cuts, and Finishing cuts. Roughing cuts are used to remove large

amount of material from the starting workpiece as rapidly as possible, in order to produce a

shape close to the desired form, but leaving some material on the piece for a subsequent

finishing operation. Finishing cuts are used to complete the part and achieve the final

dimension, tolerances, and surface finish. In production machining jobs, one or more

roughing cuts are usually performed on the work, followed by one or two finishing cuts.

Roughing operations are done at high feeds and depths - feeds of .04-1.25 mm/rev (0.015-
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0.050 in/rev) and depthsof 2.5-20 mm (0.100-0.750 in) are typical. Finishingoperations are

carried out at low feeds and depths - feeds of0.0 125-0.04 mm/rev (0.0005-0.0015 in/rev) and

depths of 0.75-2.0 mm (0.030-0.075 in) are typical. Cutting speeds arelower in roughing than

in finishing. A cutting fluid is often applied to the machining operation to cool and lubricate

the cutting tool. Determining whether a cuttingfluid should be used, and, if so, choosing the

proper cutting fluid, is usually included within the scope of cutting condition.

A cutting tool has one or more sharp cutting edges and is made of a material greater

hardness than the work material. The cutting edge servesto separate chip from the parent

work material. Connected to the cutting edge are the two surfaces of the tool; the rake face;

and the flank.

The rake face which directs the flow of newly formed chip, is oriented at a certain

angle is called the rake angle "a". It is measured relative to the plane perpendicular to the

work surface. The rake angle can be positive or negative. The flank of the tool provides a

clearance between the tool and the newly formed work surface, thus protecting the surface

from abrasion, which would degrade thefinish. This angle between the work surface and the

flank surface is called the relief angle. There are two basic types of cutting tools; Single point

tool; and Multiple-cutting-edge tool

A single point tool has one cutting edge and is used for turning, boring and planing.

During machining, the point of the tool penetrates below the original work surface of the

workpiece. The point is sometimes rounded to a certain radius, called the nose radius.

Multiple-cutting-edge tools have more than one cutting edge and usually achieve their motion

relative to the workpiece by rotating. Drilling and milling uses rotating multiple-cutting-edge

tools. Although the shapes of these tools are different from a single-point tool, many elements

of tool geometry are similar.

Relative motion is required between the tool and work to perform a machining

operation. The primary motion is accomplished at a certain cutting speed. In addition, the tool

must be moved laterally across the work. This is a much slower motion, called the feed. The

remaining dimension of the cut is the penetration of the cutting tool below the original work

surface, called the depth of cut. Collectively, speed, feed, and depth of cut are called the

cutting conditions. They form the three dimensions of the machining process, and for certain

operations, their product can be used to obtain the material removal rate for the process.
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As a commercial venture, machining is generally performed in a machine shop, which

consists of one or more workrooms containing major machinetools. Although a machine

shop can be a stand-alone operation, many businesses maintain internal machine shops which

support specialized needs of thebusiness. (Kareem, 2004, Adejuyigbe, 2007 and Wikipedia,

2010)

2.3 Traditional (Conventional) Machine Tool Operations

Conventional machining; one of the most important material removal methods, is a

collection of material-working processes in which power-driven machine tools, such as

lathes, milling machines, and drill presses are employed in the metal cutting process.

The term "machining" without qualification usually implies conventional machining. These

include;

Turning operations: the rotation of workpiece as the primary method of moving metal

against the cutting tool. In turning, a cutting tool with a single cutting edge is used to remove

material from a rotating workpiece to generate a cylindricalshape. The speed motion in

turning is provided by the rotating workpiece, and the feed motion is achieved by the cutting

tool moving slowly in a direction parallel to the axis of rotation of the workpiece. Lathes are

the principal machinetool used inturning.

Milling operations: the cutting tool rotates to bring cutting edges to bear against the

workpiece. In milling, a rotating tool with multiple cutting edges is moved slowly relative to

the material to generate a plane or straightsurface. The direction of the feed motion is

perpendicular to the tool's axis of rotation. The speed motion is provided by the rotating

milling cutter. The two basic forms of milling include; Peripheral milling and Face milling.

Milling machines are the principal machine tool used in milling.

Drilling operations: holes are produced or refined by bringing a rotating cutter with cutting

edges at the lower extremity into contact with the workpiece. Drilling is used to create a

round hole. It is accomplished by a rotating tool that is typically has two or four cutting

edges. The tool is fed in a direction parallel to its axis of rotation into the workpiece to form

the round hole. Drilling operations are done primarily in drill presses but sometimes on lathes

or mills.

Boring Operations: In boring, the tool is used to enlarge an already available hole. It is a

fine fin ish ing operation used in the final stages of product manufacture.
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Other conventional machining operations include, thread cutting, gear cutting, reaming,

broaching, tapping, dyeing, shaping, planning andsawing. Also, grinding and similar

abrasive operations are often included within the category of machining

Miscellaneous operations: are operations that strictly speaking may not be machining

operations in that they may not be swarf producing operations but these operations are

performed at a typical machine tool. These include; Burnishing is an exampleof a

miscellaneousoperation. Burnishing produces no swarf but can be performed at a lathe, mill,

or drill press.

2.4 Non-Traditional Machining Processes

Recent developments in the aerospace find nuclear engineering industries are partly due to the

increasing use of difficult-to-machine materials such as hastalloy, nitralloy, waspalloy,

nimonics, carbides, stainless steels, heat-resisting steels, etc. These materials find application

due to their high strength-to-weight ratio, hardness and heat-resisting qual ities. From the

standpoint of economical production (in addition to uneconomic time consumption, difficulty

and impossibility-in some cases of machining to complex shapes) the conventional

machining processes are inadequate to machine these materials.

Non-traditional machining techniques have emerged to overcome these difficulties. They are

classified according to the nature of the energy employed in machining, namely; thermal and

electrothermal, chemical and electrochemical, and mechanical.

2.4.1 Thermal and Electrothermal Methods of Non- Traditional Machining Processes

The thermal energy is employed to melt and vaporize minute bits of work material by

concentrating the heat energy on a small area of the workpiece. By a continued repetition of

this process, the required shape is machined. These methods include; electrical discharge

machining (EDM),laser beam machining (LBM), plasma arc machining (PAM), electron

beam machining (EBM), and ion beam machining (IBM).

2.4.2 Chemical and Electrochemical Methods of Non-Traditional Machining Processes

The chemical and electrochemical machining methods involve a controlled etching or

anodic dissolution of the workpiece material in contact with a chemical solution. These

processes include; chemical machining (milling and blanking), electrochemical machining

(ECM), electrochemical grinding (ECG), electrochemical honing (ECH), and electrochemical

deburring (ECD).
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2.4.3 Mechanical Methods of Non-Traditional Machining Processes.

In the mechanical methods of non-traditional machining, the material is removed

principally by mechanical erosion of the workpiece material. The methods include; ultrasonic

machining (USM), abrasive jet machining (AJM), and water jet machining (WJM)

The suitability of any non-traditional machining process, for any specific application, should

only be judged with respect to, increased reliability of the process, better quality assurance,

and its ability to machine workpieces that cannot be easily worked by conventional

machining methods (Bangalore,1980).

It is of important note, that a new machining method is recommended, when it

optimizes or provides a more efficient means to a previously available one. Merits of new

machining methods could be seen via, effectiveness with respect to ease of use and

compatibility with various engineering materials, availability of the technology (machinery

and skill). Also via efficiency, with respect to the considerations of overall cost effect on

production (time and acceptability in the marketand). Table 2.1 provides a means for

showing the merits of employing some non-traditional machining processes by showing the

compatibility of various non-traditional machining processes with some engineering

materials.

Table 2.1; Application of Non-Traditional Machining Methods With Various Work materials

Workpiece Ultrason Abrasive Electrochemic Chemic Electrical Electr Laser Plasma
Material ic Jet al Machining al Discharge on Beam Arc

Machini Machini (ECM) Machin Machining Beam Machini Machining

ng ng ing (EDM) Machi ng (PAM)

(USM) (AJM) (CHM) ning (LBM)
(EBM

)

Aluminum Poor Fair Fair Good Fair Fair Fair Good

Steel Fair Fair Good Good Good Fair Fair Good

Super Poor Good Good Fair Good Fair Fair Gr>r>d

Alloys

Titanium Fair Fair Fair Fair Good Fair Fair Fair

Refractories Good Good Fair Poor Good Good Poor Poor

Ceramic Good Good Not Poor Not Good Good Not

Applicable Applicable Applicable
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Plastic Fair Fair Not Poor Not Fair Fair Fair
Applicable Applicable

Glass Good Good Not Fair Not Fair Fair Not
Applicable Applicable Applicable

Source; Bangalore, 1980

2.5 Optimizing Machine Tool Operations

According to Kareem, (2004),is important that metal cutting principles be well

understood in order to achieve economical machine tool operations. In addition, cost of

machining operations, and the technical intelligence in selection of cutting tools with respect

to workpiece material, and the cutting operation parameters (type of machine tool, tool

geometry, use of cutting fluids and the machinist's expertise) are critical factors in the

eventual result and final costs. Adejuyigbe, (2007).Machining (Machine tool operations)

require attention to detail for jobs to meet the specifications (correct dimensions and surface

finishes) set out in the engineering drawings orblueprints. Studiesconfirm that the inferior

finish found on the machined surface of a workpiece may be caused by incorrect clamping, a

dull tool, or inappropriate presentation of a tool. Frequently, thispoor surface finish, known

as chatter, is evident by an undulating or irregular finish, and the appearance of waves on the

machined surfaces of theworkpiece.

In addition to the prove effective methods of condition-based maintenance (CBM) (to

signify the monitoring of machines for the purpose of diagnostics and prognostics; to prevent

equipment breakdown) Bunks,et, al., (2000). Research is been done to show the usefulness

of software in enabling the efficient use of equipment resource in machine tool operations.

According to Childs, et, al., (2000) selection of optimum cutting conditions, whether they be

for singular or the combined considerations of minimum production times orrrummum

cutting costs, provide a framework for the optimization of machine tool operations

Cakir and Gurarda (2000), state that the variables involved in the economics of machining

operations include, required workpiece geometry, cutting conditions of velocity, feed rate,

depth of cut. They developed a procedure to optimize machine tool operations. They

recommended calculating the machining conditions for milling operations according to

minimum production cost as the objectivefunction. Optimum values of machining conditions

for each tool pass were determined based on the objective function criteria by circular
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direction search method which was specifically developed for theirstudy. The effects of

constraints on the objective function were evaluated by graphical representation of the

objective function and the constraints in the developed software

An optimization analysis, strategy and CAM software for the selection of economic cutting

conditions in single pass turning operations utilizing a deterministic approach were developed

by Kuriyagawab, et, al., (2002).The optimization was based on criteria typified by the

maximum production rate and includes a host of practicalconstraints. It was shown that the

deterministic optimization approach involving mathematical analyses of constrained

economic trends and graphical representation on the feed-speed domain provided a viable

strategy that not only provides both a unique global optimum solution, and a software that

suitable for on-line CAM applications.

Quality has been defined as; being within specifications, zero defects, or customer

satisfaction, the (minimum) loss imparted by the product to the society from the time product

is shipped. This economic loss is associated with losses due to rework, waste of resources

during manufacture, warranty costs, customer complaints and dissatisfaction, time and money

spent by customers on failing products, and eventual loss of market share ( Dean and Unal,

1991). Dean and Unal, (1991) further states, that product and process design has a great

impact on life cycle cost and quality and thus suggests the Taguchi principle which

emphasizes pushing quality back to the design stage.

2.5.1 Optimizing Machine Tool Operations By Utilizing Databases

Wong and Siua, (1995) developed an expert module (The module was part of a

prototype expert process planning system for the machining of prismatic parts) forautomatic

process selection and sequencing. The process selection and sequencing algorithm comprised

of three sub-algorithms, the transformation algorithm, the refinement algorithm and the

linearization algorithm; the system was equipped with a sequence knowledge-base which

records various types of information including the process capabilities,f lling knowledge,

surface priority, surface knowledge, refinement knowledge.

Chep, et, al., (1998), designed an Object Oriented Database(000) to function in a

generative Computer Aided Process Planning (CAPP) system. One of their objectives was to

enable a database which allows the CAPP system to use manufacturing features to define

machining operation sequences of3D (3-dimensional) workpieces.
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Xue, et, al., (1999) presentedmethods for modelling database for core processes of intelligent

manufacturing. They addressed;modelling product life-cycle aspects using aspect primitives

called features, generating product life-cycle aspects using a knowledge-based system,

maintaining consistency of product life-cycle aspects using the relations among these aspects,

and identifying the optimal design considering relevant product life-cycle aspects.

A machining database constructed based on polynomial networks able to learn the

relationships between cutting parameters (cutting speed, feed rate, and depth of cut) and

cutting performance (tool life, surface roughness, and cutting force) through a self-organizing

adaptive modelling technique was developed by Liic and Leea,(2000).

Taking into consideration industries dealing with machine tools manufacture and the large

data generated by the machine process" Ribeirol and Coppinib,(2000) discovered, that the

un-optimized use of the generated data was due to the lack of a system dedicated to storing

and manipulating the saiddata. They developed a machining database system involving

procedures to make comparative tests using different tools and optimize the attained results.

With the objective of finding suitable cutting conditions for application at industrial scale.

The selection of the conditions and cutting tools was based on the maximum production

conditions achieved in the industrialplants.

Logothetis and Haigh, (2007), demonstrated the application of the Taguchi method in Process

optimization The Taguchi technique was utilized employing suitable data-transformations, to

accurately to characterize and successfully to optimize complicated multi-response processes.

Although conditions, that simple statistical techniques to ensure valid, and definitive results

were used. They also suggested a systematic procedure for establishing the optimal operating

conditions.

2.6 Machine Tool Industry

IBEF (2006) classifies the machine tool industry into metal-cutting and metal-forming

tools, based on the type of information. As stated earlier, key metal cuttingtools include

turning centres, machining centres and grinding centres, which account for about two-thirds

of the total metal-cutting produce. Metal forming is dominated by presses, which account for

51 per cent share. From studies carried by IBEF (2006), the global machine tools industry

had a turnover of about US$45.3 billion in 2004, a 23 per cent growth by value over the

previous year. Japan is the leading machine tool manufacturer in the world with a production

of over US$ 10.5 billion in 2004, which forms nearly 23 per cent of the total world

production. Germany, Italy and China aresecond, third and fourth respectively in the
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machine tools industry. In terms of consumption, China is the leader, with US$9.3 billion

worth of consumption, accounting for over 20 per cent of machine tools consumed

worldwide. India ranks nineteenth inproduction and sixteenth in consumption of machine

tools in the world. The Indian machine tool industry averaged more than 35 per cent growth

in 2004-05. Imports exceeded production in the year 2004 with US$ 356 million worth

machine tools being imported while the production was only US$ 225million. Machine

Tools form 1 per cent of India's engineering industry and contribute0.3 per cent of total

machinery exports.

The tooling and machining industry is critical to national economic health as it makes

possible the existence of virtually every other manufacturing industry (NeCamp, 2006).

2.7 The Nigerian Machine Tool Industry

The revitalization of the industrial sector with the objective of promoting the

development of other sectors and the entire economy has been a major consideration in the

National Development Plans. Policy objectives include the achievement of maximum growth

in investment and output, and expansion of employment. Other related policy measures

include strengthening administrative machinery, implementation of the privatization and

commercialization policy, local sourcing of material raw materials, and the promotion of

small-scale industries (Dickson,2007). The Nigeria MachineTools Limited, Oshogbo was

conceived in the Nation's fourthNational Development Plan (1976 - 1980) which supported

the establishment of industries for the production of capital and engineering goods of

intermediate technology content. As a springboard for industrial development. The Federal

Government's objectives in setting up the project included to:

• Establish a self-reliant machine tools complex in Nigeria for the local manufacture

and marketing of machine tools, spares andaccessories. (BPENG, 2009)

• Support and influence the country's drive towards industrialization and self-reliance

in the manufacture of engineering goods.

• Train Nigerian Engineers and technicians in the art of machine tools production.

• Assist entrepreneurs and user industries by offering total project engineering/turnkey

consultancy services for the Nigerian and ECOWAS sub-regional market and provide

effective after-sales service for the products. (BPENG,2009)
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2.8 Decision Support Systems

The concept involved in decision support systems was first developed in the 70s by

Scott Marton under the term management design systems. He defined such systems as

interactive computer based systems, to assist the decision maker to effectively utilize data and

models to solve unstructured problems. Decision support systems also combine the

intellectual resources of the individual with the capabilities of the computer to improve the

quality of decisions. Decision support systems consists of three interacting components;

• A language system mechanism to provide communication between the user and other

component of the decision support system,

• A knowledge system - the repository of problem domain knowledge embedded in the

system, as data or procedure,

• A problem process system - the link between the other two component containing

one or more of the general problem manipulatory capability required for decision

making.

Intelligent Decision Support Systems (DSSs) use expert systems technology to

enhance the capabilities of decision makers (OMs) in understanding a decision problem and

selecting a sound alternative (Papamichail and French, 2004).

2.8.1 Characteristics of Decision Support Systems

• Decision support systems specifically aim to aid and not replace the decision maker.

• Decision support systems are easy to use, flexible, strong graphic capability. Its

English-like human machineinterface language increases its effectiveness,

• Support is provided to individuals as well as groups.

• Decision support systemsattempt to improve the effectiveness of decision making in

accuracy, response and quality.

• The decision maker has full control over all steps of the decision making process in

solving a problem.

• A Decision support system precipitates new demands in its refinement, thus leading to

a continuous process of developing and improving the Decision support system.
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Other distinguishing factors of decision support systems as shown in Figure

2.1 include; its possessing a knowledge semi-structured design, the possibility of

utilization its resources for management at different levels, its mode of independent or

sequential decision making procedural process, its capability of supporting

intelligence, design and choice, its capability of supporting variety of decision styles,

its possession of adaptability and flexibility, its provision of effectiveness in place of

efficiency, its enabling more effective human control of the machine, and its

evolutionary nature inusage. An efficient decision support system would exhibit these

capabilities or at the least potential of the possibilities for possessing these resources,

as shown in figure 2.1 theses characteristics provide a means for the effective

expression of a decision support system.

Figure 2.1: Characteristics and Capabilitiesof Decision Support Systems
Source; Igbasan, 2009
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2.8.2 Developmental Strategies of a Decision Support System

The construction of a decision support system involves technical factors (selection of

hardware and networking), behavioural factors (behavioural; person-machine interface) and

the potential impact of the decision support system on individuals and groups. The basic

strategiesfor decision support system include,

• Write a customized decision support system in purpose programming language such

COBOL or PASCAL. This strategy was viable in the 70s. Veryfew organizations

employ this in the 90s, in large scale decision support systems where multiple

interfaces are use in the business information system (BIS) from scratch.

• Use afourth generation language (either Data Oriented Languages, Spread Sheets,

Financial Oriented languages; etc) These tools improve the programmer's

productivity over general purpose languages.

• Use of decision support system generators (Lotus 1-2-3, Excel,Q, etc,); these

packages eliminate the need to apply multiple fourth generation languages. By

integrating severaltools into one package.

• Use a domain specific decision support system. Domain specific generators are

designed to build structured systems in the functional area.

2.9 Overview of Database Design

A database is a collection of relevant, required and interrelated data organized to

correspond to present and projected needs of anorganisation. These are sourced in form

domain experts in addition to other sources. The quality and integrity of embedded data are

critical for the system's function and acceptability and the knowledge engineer must ensure

this. Relation Data Model is used to represent the data in the system. Relational Data

Management System provides high flexibility in retrieving information and is thus better

suited for decision support systems. The database components as shown in figure 2.2 below,

provide a basis and framework for the database design. These components include; the query

facility, database management unit and database directory, and are interconnected via the

control structure, knowledge structure and user interface. As aforementioned in section 1.5,

the knowledge engineer is performs the functions of retrieving (form the domain experts and

other sources of the required information), collating and information to be contained within

the system. Although the user interface is not an actual component of the database it is

critical to the effective performance of the database resources. The user interface is
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environment where the user is provided with an overview of the resources available in the

system, where interaction with the developed system occurs and the platform for observing

solutions.
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Figure2.2: Overview of Database Design
Source; The Study

2.9.1 Database Management Unit

The database created, accessed and by database management unit (DBMU). A database

management unit,performs the functions of;

• enabling storage of data in the database,

• retrieval of data from the database,

• control of the database resources.

2.9.2 The Directory

The data directory is a catalogue of all the data in the database. Itcontains the data

and functions mainly to reply queries on availability of data items, their sources or their exact

meaning. Thedirectory supports the 'intelligence' phase of the decision making process, by



scanning data andlocate problem areas. Itsupports the addition of new entries and retrieval

of information on specific objects.

2.9.3 The Query Facility

The Query facility element provides the basis for access to data. It accepts requests

for information (decision), determines system's response to these requests. The query facility

includes a query language.

2.10 Application of Decision Support Systems in Machine Tool Operations

In manufacturing industries, cases of utilizing information technology to promote

production system overall performance are growing significantly. Examples include, the

development of a knowledge-based system for selection of cutting tools and conditions of

turning operations, by Arezoo,et al(,2000). The system developed was aimed at aiding

selection of the tool holder, insert and cutting conditions (feed, speed and depth of cut)

through the system's ability to analyse and optimise cutting tools and condition selection. In

addition, the user or tool supplier is able to modify and enhance the system to meet their

individual requirements. The system wasconstructed and implemented using PROLOG. An

inference engine, a user interface and explanation facility (a complete shell), a knowledge

base, and an optimisation model for machining conditions, were embedded in the system.

Part and tool files, which include the representation of the part features and cutting tools,

serve as system inputs.

After-sale Service Management Information System for the machine tool industry

proposed by Tsai,et al. (200 I), an Analytical Hierarchical Process (AHP), based on fuzzy

numbers multi-attribute for the evaluation and justification of an advanced manufacturing

system and consequent selection of appropriate machine tools (Duran and Aguilo,2008).

Arslan, et al (2004), also developed an decision support system for machine tool selection.

The system guided theselection process and aided decision makers solve selection problems.

It employed multi-criteria weighted average in ranking machines evaluated with respect to

several studied criteria. In the development of intelligent decision support tools to aid the

design of flexible manufacturing systems.

Chan, et.al,(2000), implemented an integrated approach of construction and testing

alternative designs using simulationmethods. The most suitable design based on the multi-

criteria decision making technique, the analytic hierarchy process (AHP) was employed to
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analyse theoutput from the flexible manufacturing (FMS) simulationmodels. Intelligent

tools such as expert systems,fuzzy logic and neural networks were also developed for

supporting the designprocess. The "active X" technique was usedfor the actual integration

of the FMS automatic design process and the intelligent decision supportprocess.

OPTIMUM (Optimized Planning of Tooling and Intelligent Machinability evaluation for

Milling); a computer based system for automated machinability assessment and tool selection

and cutting data for a range of milling operations milling, was developed by Carpenter and

Marpoulos, (2000). Their work aimed at meeting increased demand for the supply of a

comprehensive advice service with relation to selection of appropriate tools and cutting data

for a wide variety of workpiece materials and component geometries. The machinability

assessmentmethod utilized, employs rule based decision logic and multiple regression

techniques to produce feasible initial cutting conditions for a wide range of workpiece

materials. A variety of input data is permitted, including imprecise or incomplete workpiece

descriptions. The tool selection process features the selection of tools based upon optimised

machining performance. A new optimisation criterion related to initial average chip

thickness, called harshness, was proposed. Their combination of knowledge based logic and

statistical methods provided a flexible support tool for the process planning of milling

operations.

Wang and Zhanqiang, (2003) employed case-based reasoning, In solving the

difficulty of establishing a high-speed machining database system and the limitations of

shortage and sufficient appropriate high speed parameters in high speed machining

technology. By the method utilized, the high speed machining database system is developed

where cutting data and experience are stored for machining new part by high speed

machining technology. The case-based reasoning presented a kind of feasible and effective

method for establishing high-speed machining database system in which prior cutting data

and experience accumulated are accumulated to provide a reference solving scheme for

machining new part by HSM technology. They also proposed a feasible case model described

by structured data.

Ozbayrak and Bell, (2003) developed a knowledge-based decision support system (KBDSS)

for short term scheduling in flexible manufacturing systems (FMS) (complex manufacturing

systems with large part, tool, and information flows). The core principle utilized was the tool

management concept. To provide a significant operational control tool for a wide range of

machining cells, where a high level offlexibility is demanded, with benefits of more efficient

cell utilization, greater tool flow control, and a dependable way of rapidly adjusting short-
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termproduction requirements. The development of a knowledge-based system to support the

decision making process was justified by the inability of decision makers to diagnose

efficiently many of the malfunctions that arise at machine, cell, and entire system levels

during manufacturing. The work proposed three knowledge-based models to ease the

decision making process: an expert production scheduling system, a knowledge-based tool

management decision support systems, and a tool management fault diagnosis system.The

entire system was created in a hierarchical structure,comprising of above 400 rules. The

expert system (ES) was implemented in acommercial expert system shell, Knowledge

Engineering System (KES) Production System (PS).

A decision support tool, for automated-intelligent selectionof cutting processes and

tools within a concurrent engineering environment, by calculating cutting conditions and

estimating component cost was developed by Edalew,et al. (2001). The major aim was to

develop a procedure for the selection of cutting tools, a dynamic programming-based system

utilizing mathematical modules and heuristic data to determine and calculate cutting

parameters and total component cost. To help the designers and manufacturing planners to

select an optimal set of cutting tools and cutting conditions for different material properties

and to give users alternatives on how to reduce cost and time. The system comprised of

several modules; the knowledge acquisition module, the knowledge base module, the

inference engine, the user interface, and thedatabase. The developed system, which was

designed to cover different component shapes including cylindrical, prismatic, different types

of machining techniques, conventional and less conventional, has the potential to deal with

complex products that are made up of multiplecomponents. The system calculates cutting

conditions and estimates component cost, based on the properties of the work piece material

and features attributes, which include surface finish and tolerances, as well as using a number

of production criteria such as material removal rate, tool life, machining time, and cost

A decision support tool to aid selection of parameters in milling cutting process was

also developed by Vidal,et. aI,(2005). Thealgorithm used was based on optimizing cost of

the operation. The results were the selection of parameters that take into account all the

existing restrictive factors of material, geometry, roughness, machine and tool.

A wide range of parts were evaluated, using group technology in order to choose

representative cases. Determination of relationships between the factors that influence

milling operations and the features which permit the wide range of geometrical possibilities

existing for all the pieces considered was done. The method purposed to aid right decisions

on the optimal parameters in mill operations as applied to the machining processes. A
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reduction of about 35% in processing times while ensuring optimal finishing conditions was

achieved.

Cimeren, et.al, (2006) proposed a decision support system for machine tool selection

propose a decision support system for machine tool selection using the algorithm procedure

of an analytic hierarchy process. In the selection process, qualitative decision criteria that are

related to the machine properties were first considered. In the study, the machine tool

selection problem was addressed and an AHP-based methodology proposed. Machine

properties and main and sub-decision criteria were investigated to apply the proposed

methodology. Visual-Basic and Microsoft Access were employed in implementing the

proposed methodology. The database includedspecifications of 236 machine tools. The

developed software consists of six modules; Selection (SM), sensitivity analysis (SAM),

reliability analysis (RAM), precision analysis (PAM) and cost analysis(CM) modules are

used for the decision process while the sixth module (AM) is used for administrative

purposes, define/update a machine, manufacturer, or user and t omanage default values for

each user. The flexibil ity of the proposed methodology was supported by it potential

applications in other types of selection problems, e.g., selection of a vehicle hardware,

appliances, etc. It was further concluded, that productivity, precision, flexibility, and

responsive manufacturing capabilities of the company depended on the machine properties

and importantly ability to make accurate decisions.
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CHAPTER THREE

METHODOLOGY

3.1

by

process of, collecting (through oral interviews with experts in machining (cutting) operations,

visits to academic and industrial machine workshops and libraries, and study of relevant

literature), collating and compiling the machining operations data meeting industrial

standards and analysis of the data retrieved (Appendix2). According to Wu and Zhang, 1998,

a framework is a set of classes designed to work together to solve a problem or supply some

capabilities. Figure 3.1. provide an example of such aframework. The module development

procedural stages of, research and documentation, algorithm design, design of appl ication

interface, writing of programming language codes, debugging of written the codes and

application package, publishing of application package and testing and implementing of

developed software; followed a sequential process as shown in figure 3.1.

Figure 3.1: System Developmental Process

Source; The Research

Each stage in figure 3.1 above, requiring the completion of the preceding process and

resources developed in that stage, for the successful beginning and completion of the next.
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Information to be embedded in the module was gotten through oral interviews with experts in

the machine tool industry, visits to various university libraries and machine tool workshops.

The raw data was then compiled and coded using the C Sharp programming Language on the

VB dot Net Platform utilizing the Windows Presentation Format (WPF). An essential

property of the framework is its reusability. Framework reuse can lead to important gains in

productivity, quality, consistency, portability and maintainability. It is important to categorize

the different levels of data completeness to ensure that the final data collection includes a fair

representation of each component (Hale and Arno,2009). The framework of the developed

module was designed with these principles in mind.

The machining data was word processed into detailed tables; these were hosted on

Microsoft Access 2007 files. The tables, representinformation location for data required to

aid conventional and non-conventional cutting operations in the workshop.

3.2 Module Development

The Front end (user interface and application physical features) of the application was

developed on the Dot Net platform; employing the Windows Presentation Foundation. This

platform was chosen, as it provides an enhanced graphical background with the potential for

3-D graphics. Development of the whole module platform was done with C-Sharp3.0 in

Visual studio 2008 with service packI.The user interface was developed using the C-sharp

programming language 3.0 in Visual Studio 2008 and 20 lOon the Dot-net platform.

Figure 3.2 describes the flow chart for the proposed operation of the system. It is of important

note that processes in the system are structured (as shown in the flowchart) and the displayed

results from the machining operations and help sub-module, are derived from the embedded

stored data. However as would be discussed section 4.1.4, the displayed results from the

machining calculations sub-module are powered by the source codes (Appendix I) and are

not dependent upon any stored data.

Coded Algorithm Developed for the Operation of the Modules

INPUT - Select Machine Operation

INPUT - Select Tool Material

INPUT - Select Working Conditions

DO - Generate SQL Query

DO - Send SQL Query to the Server

DO - Receive Response From the Server
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DO - Display the results

EVENT - X Machine Operation is Selected From ComboBox

EVENT - Y Tools Operation is Selected From ComboBox

EVENT - Z Machining Condition is Selected From ComboBox

GENERATE SQL QUERY

SELECT X Machine Operation FROM Machine Operations Table WHERE

Tool Material is Y and Machine Condition is Z

SEND QUERY TO SERVER

Receive Response From Server

Display Results On The Graphic User Interface
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Figure 3.2; GeneralizedProcess Flowchart For The Developed Module
Source; The Research.

For the system to perform as expected, a simple operational principle as shown in

figure 3.3 was set as aframework for the functioning of the developed module. The User

queries were setto interact directly, utilizing structure query language, with the Microsoft

structure query language database and results from developed database, displayed for the

application user.
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DATABASE
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Figure 3.3; Operational Principle of the Developed Module

Source; The Research

3.2.1 Development of The ModuleDatabase.

In addition to serving as the developed module's base-end, the database serves as the

pseudo-inference engine where pre-processed user queries are received, further processed,

relevant information retrieved and results sent. The procedure and interaction of the module

components from the user query through the database to the results are shown in figure3.3.

Microsoft Access 2007 and Microsoft SQL(Structured Query Language) Database and

Microsoft SQL Server 2005were utilized in the development of thedatabase.

The data used wasfirst prepared inn Microsoft Access 2007 as a database before it

was converted into a Microsoft SQL ServerDatabase. Thisconversion was done, due to ease

of manipulation of data in a Microsoft SQL Server database, than in a Microsoft Access

database in Visual Studio.

Within the database are included keyindicators for machining operations such as;

primary, secondary and tertiary cutting feed, depth and speed requirements, power required

for turning and milling, cutting tool angles and geometry and cutting fluid requirements.

These parameters were set in the database with respectto various engineering materials such
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as; high speed steels, castalloy steels, stainless steels, magnesium alloys, copper alloys,

aluminum, bronze, carbides and titaniumalloys. These data were located in the database

tables as shown in figures 3.12 - 3.15 under the headings;

POBI: Unit Power for Turning and Milling With Corresponding Chip Thickness

POB2: Lathe Cutting Speeds With High Speed Tool Bit for Facing Turning and Boring

POB3: Lathe Feeds With High Speed Cutting Tools

POB4: Cutting Conditions for Turning

POB5: Rake and Relief Angles for Tool Lathes Operations

POB6: Tool Angles for Single Point Cutting Tools

POB7: Cutting Angles for Machining Cast Alloy Steels

POB8: Cutting Conditions for Milling ,

POB8b: Cutting Speeds and Feeds for Milling Cutters

POB8c: Milling Cutting Speeds

POB8d: Cutting Speeds and Feeds for Face and Shoulder Mills

POB8e: Cutting Speeds and Feeds for Face and Square Shoulder Mills

POB8f: Cutting Speeds and Feeds for Side and Face Cutters

POB8g: Cutting Feeds for High Speed Steel Cutters

POB8h: Feed per Tooth for High Speed Mills

POB8i: Tool Geometry for Milling

POB8j: Radial Relief Angles for End Mills Operation

POB9: Cutting Conditions in Drilling, Reaming and Tapping

POB9b: Cutting Conditions in Drilling and Reaming

POB9c: Cutting Speeds for High Speed Drills

POB9d: Drill Feed and Corresponding Parameters

POBge: Center Drilling Sizes and Corresponding Parameters

POB9f: Drill Lip Clearance at Periphery and Corresponding Parameters

POB9g: Machining Conditions in Gun Drilling

POB9h: Cutting Fluids Requirements of Pressure and Viscosity in Chip Removal

POB9i: Cutting Fluid Requirements of Pressure and Viscosity in External Chip Removal Gun

Drills

POB9j: Cutting Fluid Requirements of Pressure and Viscosity in Internal Chip Removal Gun

Drills

POB I0: Fluid Pressure and Volume Requirements for Internal Chip Removal in Trepanning

Heads
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POBII: Boring Conditions and Corresponding Parameters

POBII b: Fine Boring Requirements With Carbide Tools

POB12: Threading Requirements with High Speed Tool Bit

POB13: Shaping Feeds and Speeds with Corresponding Parameters

POB13bShaping Speeds for Roughing and Finishing

POB13c: Shaping Requirements for Annealed Carbon Steel and Grey Cast Iron

POB14: Planing Conditions and Corresponding Parameters

POB15: Reaming Speeds and Corresponding Parameters

POBISb: Machine Reaming Allowance Requirements

POBISc: Stock Allowance Requirements in Reaming

POB16: Tapping Speeds Requirements with High Speed Taps

POBI7: Effect of Work Material Type on Roughing by Ultra Sonic Machining

POB18: Electron Beam Machining Requirements for Drilling

POB18b: Electron Beam Machining Requirements in SlotCutting.

Data required for help and troubleshooting guides in material selection and various

conventional machining operations such as turning, drilling, milling, boring, reaming,

broaching, tapping, welding in addition to non-traditional machining operations such as;

ultrasonic and electron beam machining, was also embedded in the database. These data were

located in the database tables as shown in figures3.16~3.18 under the headings;

POBHelp I: Trouble Shooting in Turning Operation

PDBHelp2: Trouble Shooting in Milling

PDBHelp2b: Trouble Shooting in Milling with Carbide Tools

PDBHelp3: Trouble Shooting in Drilling

PDBHelp3b: Trouble Shooting in Gun-Drilling

PDBHelp4: Trouble Shooting in Trepanning

PDBHelp5: Trouble Shooting Boring

PDBHelp6: Trouble Shooting in Reaming

PDBHelp6b: Trouble Shooting in Reaming Applications

PDBHelp7: Trouble Shooting in Tapping Applications

PDBHelp8: Trouble Shooting in Broaching Applications

PDBHelp9: Trouble Shooting in Grinding Wheel Applications

PDBHelp 10: Trouble Shooting in Cutting Fluids Application

PDBHelpII: Trouble Shooting in Electrode Material Selection

PDBHelp II b: Trouble Shooting in Electrode Material Properties
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PDBHelp12:Trouble Shooting in Electrolyte Solution Application

PDBHelp13: Materials' Guide in Non-Traditional Machining

PDBHelpI4: Non-Traditional Machining Relationships with Workpiece Shape

PDBHelp15: Comparing Traditional and Non-Traditional Machining Performance

PDBHelp16: Non-Traditional Machining Surface Finish Characteristics

The machining calculation sub-module was developed to aid in the following; speed

requirements in turning, power and force requirements in turning, grinding calculations,

shaping calculations, power and force requirements in milling, spur gears, determination of

auxiliary angles (rake angle and clearance angle), and non-traditional machining process

calculations, machine depreciation and machining operations scheduling. The various

formula are shown in table 3.1.

Figures 3.4 - 3.12shows further module development procedures. In addition to the

design view the figures show the folder structure (which at design time contains the resources

utilized in the development process; the folder structure is also referred to as the solution

explorer) and the server structure (which shows the respective tables and databases available

in the developing application; the server structure is also referred to as the server explorer).

Figure 3.4 shows the module design view of the development of the database of boring

conditions with centre drill size parameters, cutting angles used for cast alloy steels and

cutting fluid volume and pressure requirements for internal chip removal. Figure 3.5 shows

the module design view of the development of the database of cutting cond itions with respect

to cutting speeds and cutting feeds in millingoperations. Figure 3.6 shows the module design

view of the development of the database of cutting conditions with respect to cutting speeds

and feeds in milling operations, drill lip clearance and the development of the database of the

data for the effect of workpiece material on ultrasonic machining. Figure 3.7 shows the

module design view of the development of the database of cutting conditions with respect to

cutting speeds and feeds in milling and drilling operations, and the development of the

database of data for drilling with electron beam machining. Figure 3.8 shows the module

design view of the development of the database of cutting conditions, with respect to cutting

speeds, feeds and tool geometry in milling and drilling operations in addition to rake relief

angles. Figure 3.9 shows the module design view of the development of the database of

cutting conditions with respect to cutting speeds and tool relief angles in planing and

reaming operations and tool rake relief angles in addition to development of the database of

data for cutting fluid viscosity and pressure requirements for external chip removal.
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Figure 3.10 shows the module design view of the development of the database of cutting

conditions with respect to cutting speeds and feedsin shaping operations and slot cutting with

electron beam machining. Figure 3.11shows the module design view of the development of

the database of cutting conditions with respect to cutting speeds and feedsin turning, reaming

and tapping operations. Figure 3.12 shows the module design view of the development of

cutting conditions with respect to cutting speeds and feedsin turning, facing and threading

operations and the development of the database for tool angles data required for single point

cutting tools.
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Figures 3.13 - 3.19,show the table headings as they are embedded within the database, the

prefix "POB" as earlier explained in section3.2.1 are seen. Asalso earlier explained in

section 3.2.1, each table heading determines theinformation retrievable from that portion of

the database.
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Figure 3.13; Machining Operations Execution Interface
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Figure 3.14; Machining Operations Execution Interface
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Figure 3.15; Machining Operations Execution Interface
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Figure 3.16; Machining Operations Execution Interface
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Figure 3.17; Help and Troubleshooting Execution Interface
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Figure 3.18; Help and Troubleshooting Execution Interface

43



---------------------- --- ------- --------

SUB-MODULE TWO: Help and Troubleshoot:ingGui:de Mod
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PDBHelp:16:No.n- Traditional .Machining Surface Finish Cha:r,acteristics

Figure 3.19; Help and Troubleshooting Execution Interface

As aforementioned the database was developed to power the developed module. The

systemresponds to the user by displaying requested information when queried by referring to

the data embedded in database. By utilizing the given table headings with theprefix PDB as

shown in Figures 3.13-3.19, information retrievable form that portion of the database is

determined and accessed.

The application is developed to permit changes and addition to the databasedata. New data is

addedto the database through this section. This makes the application to evolve overtime in

unique response to its user and to the dynamic engineering materials domain.

3.2.1.1 Programming Language Utilized in System Development

The programming language used to develop the application is C-sharp. C-sharp works

seamlessly withASP.NET to perform a robust programming work. Microsoft Visual Studio

makes it possible to design and develop applications in a very friendly environment. The

Visual Studio interface has a design and code view. The design view is usedfor working on

the physical outlook of the application while the code view is used for writing the

programming code that controls the Application.

Furthermore, the C Sharp programming language was employed because it combines

the robust user controls and the simplicity of VisualBasic. Net. C-Sharp also has Visual

Basic. Net's Rapid Application Development, the capabilities ofC++ and the highly object

orientation paradigms of Java. C-Sharp further enabled the combination of rich graphic

environment, a lightweight database, and a fast running application development platform

(.Net Framework 3.5). Considerations in the software design included factors such as user

friendliness, flexibility, software portability (ease of installation), and ease of upgrading the

database.
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3.2.1.2Structural Query Language

Structural Query Language (SQL), is a simple languagefor communication with a

database from an application. A few snippets of SQL codes were written within the C-sharp

code in order to retrieve data from the MSSQL Server database. SQL can be usedto request

for data. The SQL serves as an intermediary between the application and the database.

3.2.2 Applications Embedded in The Developed Module
• Application for Traditional and Non-Traditional Machining Operations Calculations,

table 3.1 shows the various machining operations calculations formulae utilized in

building the calculation sub-module.

• Application for Calculations aiding Scheduling of Machining Operations, utilizing the

principles of Johnson's Algorithm for Scheduling (discussed in section 3.2.2.1),

• Application for Calculations aiding Machine Depreciation Planning (discussed In

section 3.2.2.2).

Formulae Utilized in Developing The Calculations Sub-Module

Speed Requirements In Turning:

CS (inmeterS)XIOOOr = -'------~--
rrxD(inmilllimeters)

(1)

Where; r= revolutions of spindle per minutes,CS= cutting speed and D= large/ major
diameter of drill in inches

Power And Force Requirements In Turning:

Pz = K, . s . t . Kr• K; . K, (2)

(3)

Q= s. t .v (4)

Nc= Pz x v (kg m/min)
4"~,J<~ --~:--..,

• or- (5)i

! '.'", . .::;. 1\~..;
N PZXV kw

C l02x60
(6)

(7)N = Nc
e 17

N, = PZXV kw
l02x60X17

(8)
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M - 974xNc (k )
l-~ g.m (9)

Where; Pz = tangential cutting force, U = unit power; the power required in kilowatt to
remove one crrr' of material in one minute, Q= volume of material removed in cm3

/ min, Ks =
specific cutting resistance at considered chip thickness, s = feed, in mm per revolution,t =

depth of cut, in mm, K, = correction factor for rake angle.K; = correction factor for wear, K,
= correction factor for speed, Kh= correction factor flank wear, Kr= correction factor rake
angle, Nc= required power at the tool, Pz = tangential cutting force, u= cutting speed in
m/min, Ne= power of the lathe, TJ= efficiency (taken as from0.7 to 0.8), M, = Torque, n =
revolution per minute.

Grinding Calculations:

T = TWT

FR
(10)

Where; T = machining time for cylindrical grinding, TWT = total wheel travel in mm, FR =
feed rate in mm/min

Shaping Calculations;

I
S =

t
(11 )

s =
dl(l+m)

1000

dl
S =

1000

(12)

(13)

d=~
1(1+m)

( 14)

1000s
d =

21
( 15)

_ Id(1+m)

1000fs
( 16)

width of work
t = transverse ratexnos.of double

stroke per min.

(17)

cutting timem = ----'''---
return time

( 18)

Where; s= average cutting speed, in m/min,t = time taken in min, 1= length of stroke. in m.
d= stroke speed or double stroke, in cycles/min, f= feed, in mm/double strokes, m= cutting
time return ratio

Power And Force Requirements In Milling:

Pz= Zs. x, as .b ( 19)
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p _ 6120N
(20)z=r=>:

u

D
(21 )Mt = Pz x -

2

N = ( U. Ky Kh )Q (22)

z
(23)Zs = -¢s

360

as= 57.3SZ xsinx (CDS </>1 - CDS </>2) (24)
</>5

b = _t_ in millimetres (25)
smx

Q = b.t .sm in cm3 I min (26)
1000

S,= Sz.Z . n in rnmI min (27)

Where; Pz = aggregate tangentialforce, N = power at the spindle, in kilowatts, M,= torque,
D = diameter of cutter, in mm, U= unit power in kWI cm Imin, Q= metal removal rate in
crrr' I min, u = cutting speed, inm/min, Zs = number of teeth in simultaneous engagement of
work piece, Z = number of teeth,<ps= angle of contact with work piece in degrees, K,=
specific cutting force in kgf, corresponding to the given material and chip thickness,Kh =

correction factor for flank wear,K, = correction factor for radial rake angle,Sm= feed, as=
average value for chip thickness,Sz = feed tooth, in mm,<PI = angle subtended at entryor
teeth,<P2 = angle subtended at exit of teeth, b= chip width, t= depth of cut, in mm, n= revI
min, X= approach angle, in degrees

r.D.S. = D - G) (28)

r.D.S.= D - P (29)

(D-d)x12
t per feet = -'-----'---

T.L.
(30)

(D-d)
t per millimeters =

T.L.
(31 )

T, o. = t per feetxO.L.
24

(32)

T, O. = t per millimetersxO.L.

24
(33 )

. (D-d)xI2
guide bar steover = -'------'--

T.L.
(34)

'd b (D-d)XI2 C.L.gut e ar steover = x -
T.L. T.L.

(35)

milling feed (inch per min.) = N x c.p. t x r per min. (36)
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milling feed (millimeters per min.) = N x c.p. t X r per min. (37)

N( h ) CS(feet)x7
S aper =

L(inch)

N( h )
CS(meters)xO.6

S aper =
S.L.(meter)

CS=cutting speed

(38)

(39)

(40)

(41 )S.L.=lengthof stroke

Where;T. D.S.= tap drill size in inches, D= large/major diameter ,N= number of threads
per diameter, P=pitch, D= large/major diameter, d= small diameter, T. L = taper length
,D = large/major diameter, d= small diameter, T. L = taper length
T.O.= tail stock offset, t= taper,O. L.= overall length of work,
D= large/major diameter, d= small diameter, T. L. = taper length,
G. L = guide bar length, N= numberof teeth in cutter, r=revolutions per minute,c.p.t.= chip
per IN= numberof teeth in cutter, r=revclutions per minute,c.p.t.= chip per tooth, N= number
of strokes per minute

RulesAnd Frornulae For Spur Gears

A= .2.. (42)
DP

CO= N+n (43)
2xDP

CP= 3.1416 (44)
DP

CI= .157 (45)
DP

0= 1.157 (46)
DP

OP=s. (47)
PD

OP=N+2 (48)
OD

N= OD x DP - 2 (49)

N= PD x DP (50)

PO= !!.- (51 )
DP

PO= NxOD (52)
N+2

00= N+2 (53)
DP
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T= 1.5708

DP
(54)

WD= 2.157

DP
(55)

Where; Addendum =A, Center distance= CO, Circular pitch= CP, Clearance=Cl, Oedendum=
D, Diametral pitch =OP, Number of teeth =N, Number of teeth =N, n=number of teeth
smaller gear, Pitch diameter =PO, Pitch diameter =PD, Outside diameter =00, Tooth
thickness=T, Whole depth= WO

Determination Of Auxiliary Angles (Rake Angle and Clearance Angle)

tanj; = sinxtany - cosxtant.. (56)

tanyy. = cosxtany + sinxtanA. (57)

cotax = sin Xcot a- cas X tan A. (58)

cotay' = cas X cot a + sin X tan A. (59)

approach angle =90- side cutting edge angle (60)

s
tanJ1 = -

rrD
(61 )

Where;t.. = side rake angle.r= approach angle,Yx = rake angle perpendicular to the tool

shank,Y1f = rake angle parallel to the tool shank,ax = clearance angle perpendicular to the

tool shank, a1f = clearance angle parallel to the tool shank, s = feed per revolution. 0 =

diameterof work piece, 11 = helix angle of the surface of cut

Non -Traditional Machining Process Calculations

b = vol.of material removd from work

r vot.o] material eroded from tool
(62)

(63)

C = K-
P

-
EAtl

(64)

Where; br= wear ratio ultrasonic machining, D= power density,W/cm2
, f = focal length of

lens, 8 = beam divergence, radian, T= laser pulse duration, sec, P= laser energy output, W,
C= cutting rate, mm/min ,K= constant characteristic of the material and the conversion
efficiency of laser energy into the material,mm/min., P= laser power incident on surface,W.
E= vaporization energy of material, W/mm3, t1 = thickness of material, mm, A= area of laser
beam at focal point, mm2
(Adejuyigbe, 2007, Bangalore, 1980, Kareem, 2004, Fasan, 2007 and Krar et. al,1995).

49



3.2.2.1Johnson's Algorithm For Scheduling Operations
The scheduling activity is one of the most complex tasks in operations management.

Schedulers must deal with severaldifferent types of resource simultaneously (Slack,et al.,

2004). Al though available job-sequencing algorithms optimize one or more measures of

schedule performance, they utilize a restrictive set of assumptions, such as constant

processing times, no passing of jobs, no lot splitting, etc. The common m by n machine-

scheduling problem wherem is the number of machines andn ids the number values ofjobs.

Has beensolved for m = 1,2,3 and arbitrary values ofn. Efficient algorithms have not been

developed form ~ 4 because of the extremely large number of possible outcomes. However,

satisfactory heuristics which seem to develop passable solutions for any values ofm and n are

available. The algorithm for solving th!s problem was developed by S.M. Johnson in 1954

and it has been called the left-hand-right-hand rule by Woolsey in 1975 (Schroeder, 1985).

Johnson's algorithm provides one of such methods for them by n machine-scheduling

problem. It constructs a schedule which minimizes the maximum flow time for a two

machine flow shop. The algorithm tries to push products with the shortest possible times to

the first machine (machine 1) as close to the beginning of a sequence as possible, so that the

first job will be available as soon as possible for machine 2 to start work. The algorithm

further attempts to push jobs with the shortest processing times on to machine 2 as near to the

end of the schedule as possible. This is to reduce the time that machine 1 is left idle having

completed its schedule, compared to the time that machine 2 takes to complete its schedule

(Browneet al., 1996)

Johnson's algorithm also provides the means to determining the shortest paths

between all pairs of vertices in a sparse directed graph. It functions utilizing the Bellman-

Ford algorithm to compute a transformation of the input graph that removes all negative

weights, allowing Dijkstra's algorithm to be used on the transformed graph.

According WIKIPEDIA,2009, it is named after Donald B. Johnson, who published the

technique in 1977. This software, though, restricts its application to simple machining

operations scheduling

For a Case of Two Machines, N Parts:

Part Pi has two operations, of durationPil, Pi2, to be done on Machine M 1, M2 in that

sequence.

Step I. List A = { 1,2, ... , N }, List LI = {}, List L2 = {}.

Step 2. From all available operation durations, pick the minimum.
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If the minimum belongs to Pkl,

RemoveK from Iist A; Add K to end of List LI.

[fminimum belongs to Pk2,

RemoveK from list A; Add K to beginning of List L2.

Step3. Repeat Step 2 until List A is empty.

Step 4.Join List L I, List L2. This is theoptimum sequence.

Let's see this with the help of another example,

Table 3.1; Johnson's Algorithm Principle For 2 Machines And N Parts

Parts

Machine PI P2 P3 P4 P5 P6

MI 6 10 4 7 6 5

M2 4 8 9 2 3 6

StepI.

A = { I, 2, 3, 4, 5, 6}, LI = {} and L2 = {}
Step 2.1.
Shortest job isP42; Remove Part 4 from list A, and add Part 4 to beginning of list L2
A={ 1,2,3,5,6},LI ={},L2={4}
Step 2.2.
Of remaining parts, shortest operation is PS2, Remove Part 5 from A; Add Part 5 to beginning
of List L2.

A={ 1,2,3,6};LI ={},L2={5,4}.

Step 2.3.

Now, there are two shortest remaining operations: P12, P31. Since they areon different

machines, we can randomly pick either; If both choices are on machine I, pick the one with

the longer operation 2f rst; If both are on machine 2, pick the one with the longer operation I

first. We select (randomly) Part I. Remove Part 3 from list A, add Part 3 to end of List L I.

A = { I, 2, 6}, L I = { 3}, L2 = { 5, 4}

Step 2.4.

Shortest remaining operation is P12, so we remove Part1 from List A, and add it to beginning

of List L2.

A = { 2, 6}, L I = { 3}, L2 = { I, 5,4}

Step 2.5.

Shortest remaining operation isP61; Remove Part 6 from A, add to end of List LI.

~=-\ 1.}, L\ = {3, 6}, L2 = { J, 5, 4}
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Step2.6.

Shortest remaining operation is P22. Remove Part2 from A, add to beginning of L2.

A = {}, LI = { 3, 6}, L2 = { 2, 1,5, 4}

Step3. List A is exhausted. Join L 1 and L2, to get the optimum sequence:

{3, 6, 2, 1, 5, 4}.

For a Caseof Multiple Machines

Johnson's method only works optimally for twomachines. However, since it is optimal, and

easy to compute, some researchers have tried to adopt it for M machines, (M> 2.) The idea is

asfollows: Imagine that each job requires m operations in sequence, on M I, M2... Mm. We

combine the first m/2 machines into an (imaginary) Machining centre, MCI, and the

remaining Machines into a Machining Centre MC2. Then thetotal processing time for a Part

P onMel = sum( operation times on firstm/2 machines), and Processing time for Part P on

MC2 = sum( operation times on lastm/2 machines).

Time for each other to be

processed (mins)

Machine Machine

Centre 1 Centre 2

A 60 GF 5th

B 1st +-@ 65

C 65 @- 4th

D 57 @- 6th

E 2nd -+-@) 60

F 3rd +-@ 70

Machine Centre 1 B E F C A D

---, '---- ~ ~

Machine Centre 2 B E F C A D

() 50 100 ISO :ZOO

(mins)

400:z~u

Figure 3.20: Application of Johnson's Rule for Scheduling n Jobs through two Work centres
Source; Slack et, al., 2004.

Since the choice to combine the firstm/2 machines into a machining centre is purely

arbitrary, it is acceptable to break (partition) the list { I, 2, """' M} at any point to generate the

imaginary Machining centres. Some researchers have suggested a method that involves trying

several different alternatives, tests the sequence resulting from each option through Gantt



charts,and picks the bestoption from among these choices.

An important restriction of the Johnson's method, is that it only works when each workpiece

has the same set of machines to visit, in the samesequence. Clearly, this is animportant

restriction. In practical conditions, Johnson's method is most useful in scheduling operations

fora family of parts within a group (since most parts of a family require similar processing) -

- andhence its use in Group Technology

The Module in the Software attempts to provide a platform for dealing with n-jobs and m-

machines. Figures 3.21 a, band c show the detailed Flow Chart developed based on

Johnson's Algorithm for Scheduling Machining Operations, used in thesoftware.

<:t~rt

I
/ INPUT M AND N /...

SQL STATEMENT "CREATE" TO GENERATE

TBLE IN DATABASE

•••
SEND THE SQL STATEMENT TO

THE SERVER

~.: INPUT THE D DURATION FOR PART n ON -:
THE M MACHINES

0I vc c I I n = n +1 I
, Mf"\ I

SUBMIT FIRST M/2 PARTS AND REMAINING M/2

PARTS

~
INSERT MACHINING DURATIONS INTO TABLE

GENERATED USING SQL STATEMENT INSERT

Figure. 3.21a; Flow Chart Based on Johnson's Algorithm for Scheduling Machining
Operations.
Source; The Research
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Figure. 3.21 b; Flow Chart Based on Johnson's Algorithm for Scheduling Machining
Operations.
Source; The Research

~~n=

~~./

I~"-YF-S-

SELECT MAXIMUM

VALUES IN COLUMN

Ml & COLUMN M2

SELECT PART WITH

MAXIMUM MACHINING

TIME CREATE TWO

ARRAYS FOR Ml & M2

GREATER THAN ALL AVAILABLE

DlJRATIONS---'--,==]~:-----'
I

n+l...J
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ADD THE PARTTO THE

ARRAY FOR MC1

REVERSE ARRAY MC2

REPLACE THE DURATION WITH AN

ARBITRARY DURATION GREATER

THAN ALL AVAILABLE MACHINING

DURATION

JOIN ARRAY MC1 TO

MC2

n+l
DISPLAY THE COMPLETED ARRAY

SHOWING THE REQUIRED

SCHEDULING INFORMATION

STOP

Figure. 3.21c; Flow Chart Based on Johnson's Algorithm for Scheduling Machining

Operations (Source; The Research)
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3.2.2.2 Machine Depreciation

Depreciation is a measure of the gradual certain wear out of fixed assets in this context

referenceis being made to plant machinery and equipment, buildings and other fixed assets in

the industry. All fixed assets have a useful economic life; thus they reach a given period

estimated or certain, when these assets require replacement. The setting of an annual charge

to the profit and loss accounts for the calculated depreciation values. Level profit available

fordistribution to establishment shareholders is reduced and the funds are retained (ploughed

back) into the business or employed for equipment replacement. The institute of cost and

management Accountants lists nine methods of calculating depreciation. The choice of

depreciation method in dependent on convenience, and the effect of prevailing tax laws.

Common methods include Straight-line or linear depreciation, Reducing balance method of

depreciation. (Dakland et. al,1992). The module deals with the Annual Rate of Depreciation

method and the Sum-of-digits method. Which are more commonly used by engineering

organizations.

A Paired t Test (Hershon and Weiss, 1989 and Taha, 1989) was carried out to compare the

results of a manually calculated IO-year estimated useful life, with results generated by

utilizing Software. This method was chose due to its simplicity in comparing calculated

results for any significant difference in the means.

3.2.2.2.1 Sum of Digits Method for Calculating Machine Depreciation

GIVEN= COST PRICE (CP), ESTIMATED SELLING PRICE (ESP), ESTIMATED
USEFUL LIFE (N),

REQUIRED= DEPRECIATION CHARGES (DC),

Determine the depreciation charges (DC) for each year of useful life;

Depreciation charge for year I = (CP - ESP) * N / {N+ (N-I )+(N-2)+(N-3)+(N-4)+(N-
5)+ ... +(N-(N-I))} = DCI

Depreciation charge for year 2 = (CP - ESP) *(N-I) / {N+ (N- I)+(N-2)+(N-3)+(N-
4)+(N-5)+ ... +(N-(N-I))} = DC2

Depreciation charge for year 3= (CP - ESP) * (N-3) / {N+ (N- I)+(N-2)+(N-3)+(N-
4)+(N-5)+ ... +(N-(N-I))} = DC3

Depreciation charge for year N = (CP - ESP)*{N-(N-I)} / {N+ (N-I)+(N-2)+(N-
3)+(N-4)+(N-5)+ ... +(N-(N-I))} =DCN

Determine total depreciation charges (TDCN) for the useful life:

TDCN = DC 1+ DC2 + DC3 + DC4 + ..... + DCN
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3.2.2.2.2 Annual Rate of Depreciation Method (Declining Balance Method) for

CalculatingMachine Depreciation

GIVEN = COST PRICE (CP), ESTIMATED SELLING PRICE (ESP), ESTIMATED
USEFULLIFE (N),

REQUIRED= DEPRECIATION CHARGES (DC):

Determine the rate of depreciation (R) for the given useful life:

R= I _ cEstimatedSellingprice)Estimatedlusetullite
Costpnce

Determine the depreciation charges (DC) for each year of useful life:

Annual depreciation charge for year I= R * CP = DC I

Annual depreciation charge for year 2= R *(CP - DC I) = DC2

Annual depreciation charge for year 3= R *(CP - DC 1- DC2) = DC3

Annual depreciation charge for year 4= R *(CP - DC 1- DC2 - DC3) = DC4

Annual depreciation charge for year 5= R *(CP - DC 1- DC2 - DC3 - DC4) = DC5

Annual depreciation charge for year N= R * (CP - DC I - DC2 - DC3 - DCN-I) =

DCN

Determine total depreciation charges (TDCN) for the useful life

TDCN = (DCI + DC2+DC3 + DC4 +....+ DCN)
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CHAPTER FOUR

RESUL TSAND DrSCUSSION

4.1 The Auxiliary Machining Module

The functioning auxiliary module can be broadly broken into; the graphic user interface, the

Microsoft structured query language server and the C-sharp programming codes0 behind the

operating files. Each of these components of the functioning system interact and are related

through the performance of expected functions as shown in Figure 4.1 below.

Code Behind File (C#)

Figure 4.1: Functional Schematics of the Developed Module

The user interface of the module provides an interactive platform for the machinist to input

the following information about each machine operation:

I. Machine tool operation

2. Job or work piece material,

3. Tool material,

4. Available dataon cutting conditions.

5. Other information required

The software was able to search the required locations within the cutting conditions database

and/or other relevant portions of its database and provided in easily understandable format,

specific data further required for the successful and accurate machining operation at hand.
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4.1.1 Implementation Of The Developed Module

Querycommands simulating real life and time applications were utilized as seen in the

figures4.3 - 4.25. Theprocess of searching for data in the database and display on the user

interfaceis as follows:

• The user is prompted to choose what machining operation is to be done and what kind

of data is requested

• The application reads the user input and converts it to an SQL code usingC-sharp.

• The SQL (structure querylanguage)code generated is sent to the database and a result

is generated as a result of thequery.

• The results are returnedto the application and it is displayed on the userinterface.

Testingand implementation of the developed software was carried out on computer

workstationswith the following specifications; Hewlett-Packard 32-bit operating system

withan Intel Core Duo processor of 1.670Hz and memory of 20,Hewlett-Packard 32-bit

operatingsystem with an Intel Core Duo processor of 2.00Hz and random access memory

(RAM) memory of 30, Hewlett-Packard 32-bit operating system with an Intel Core Duo

processorof 2.20Hz and random access memory (RAM) of 30 and ASUS 32-bit operating

systemwith an Intel Atom Processor of 1.6 OHz and random access memory (RAM) of 10.

Integrityof results was complied with available machine tools data and confirming for strict

adherence (Appendix 2). The interface was designed predominantly in blue for user

ergonomicconsiderations.

~

f\.,1dcllillillg Op()tdtiofl,) Modu(
';':

Machining Operations Module

Contents
l rnit Power for Turnmg and Millmg WIth Corresponding Chip Thickness

Figure 4.2: Interface for Determining Unit Power for Machining.
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TheAuxiliary Machining Module is composed of 3major sub-modules as seen in figure4.2;

• the Machine Operations Sub-Module,

• the Help and Troubleshooting Sub-Module and,

• the Machine Operations CalculationsSub-Module.

The extremeleft tab on the interface ensures high ease of upgrading thesoftware. The

developedmodule has the capability of receiving into each table in the database via a simple

interfacenew and relevant machining operations information.

4.1.2The Machine Operations Sub-Module

Withinthe machine operations sub-module, is embedded the Cutting Conditions Database;

this consists of a compilation and systematic documentation of primary, secondary and

tertiary machining operations data and the compilation and documentation of Cutting

Conditions for Non-Traditional Machining Operations.

The Machine Operations Sub-Module is powered by database of values for different

Machining Operations in the Workshop. The application performs queries to the database and

displays the requested data on the interface as shown in figures 4.3 - 4.17.A Microsoft

Structure Query Language (MSSQL) database hosted on a Microsoft SQL Server 2005

Express was used in this application.

Figure 4.3: Interface for Material Selection, Unit Power in Turning and Milling
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Figure 4.17: Interface for Selecting Lubricating Parameters in Drilling.

4.1.3 The Help and Troubleshooting Sub-Module

TheHelp and Troubleshooting Sub-Module as seen in figure4.18 consists of a machining

operationstrouble shooting guide; of likely problems encountered during machining

operations,probable causes of these problems and recommended solutions. The Help and

TroubleshootingSub-Module, functions in a similar way to the Machining Operations Sub-

Module.The user is prompted to select a type of Machining Operation and the problem that

is beingencountered and in a similar way to the Machining Operations Sub-Module, the

applicationcreates an SQL query from the selection and sends it to the MSSQL Server

Databaseand the results are returned from the database is displayed as the solution or

recommendationto the problems encountered. Results from the Implementing of the

developedmodule are shown in figures4.19 - 4.25 .
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Figure4.25:Interface for Machining Calculations: Determining Spur Gear Pitch Diameter

The design of the database also ensured ease of information retrieval thus swit response by

thedeveloped module. This was achieved by ensuring theprogram code included a relational

framework linking each specific table heading with the data accessible in each embedded

table and providing a structure for the user queries in a dropdown menu format directly

linked to the database table headings. The integrity of the results retrieved from the

developed software for successfully aiding decision making in the machine shop were in full

compliance with accepted standards (Appendix 2).

4.1.4 The Machine Operations Calculations Sub-Module

The Machine Operations Calculations Sub-Module, deals swiftly, with calculations carried

outduring machining operations. The development of this section is less complicated than the

previous modules above. No trip is made to be made to the database. The user is simply

requiredto select what calculation needs to be made. The user is then requiredto input the
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variables neededfor the calculation. The C-sharp code carries out the calculation and the

result is immediately displayed to the user. This consists in addition to simple machining

calculations,

(a)capability to aid in Machine Depreciation Planning,

(b)capability to aid in a Scheduling Operations, by employing a simple upgrade to the
2-by-2 Johnson's Algorithm.

4.1.4.1Machine Depreciation Calculation

Utilizingthe hypothetical data provided below as a case study for the performance of the

developedsoftware;

COSTPRICE OF MACHINERY= NI 500000

ESTIMATED SALVAGE VALUE OF MACHIENRY= N50 000

ESTIMATED USEFUL LIFE (N) OF MACHINERY = 10 YEARS

Results from utilizing manual calculation and software developed by employing the Sum of

Digits Method (discussed in section 3.2.2.2.1 )and Annual Rate of Depreciation Method

(discussed in section 3.2.2.2.2) are presented in the table 4.1 below;

Table 4.1; Comparison of Manually and Software Calculated Results from Sum of

Digits and Annual Rate of Depreciation Method

Sum of Digits Method Annual Rate of Depreciation

Method

Depreciation Charge For Each Year(N)

Manual Software Manual Software

Calculations Calculations Calculations Calculations

Year 1 263 636 263636.36 435000 432427.35

Year 2 237272 237272.73 308000 307784.10

Year 3 210909 210909.09 219284 219 045.40

Yea 4 184545 184545.45 155691 155891.30
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Year5 158 181 158 181.82 110541 110945.60

Year6 131 818 13I 818.18 78484 78 959.28

Year7 105455 105455.55 55724 56 193.44

Year8 79091 79091.91 39564 39992.02

Year9 52727 52727.27 28090 28461.73

Year 10 26364 26364.64 19944 20255.78

Total I 449998 1450000 1451 172 I 351 744.99

4.1.4.1.1 Comparison of Manually calculated results for the Sum-of-Digits Method

With Calculated Results Utilizing The Software; Using Paired t-Test.

n= 10; XA = Annual Depreciation Charges Calculated Manually

XI3 = Annual Depreciation Charges Calculated Using Visual Basic Program

Table 4.2; Table Showing Annual Depreciation Charges Calculated Manually and

Annual Depreciation Charges Calculated Utilizing TheSoftware.

Years XA In XB in Naira d= XA -XB dL

Naira

I 263 636 263 636.36 -0.36 0.1296

2 237272 237272.73 -0.73 0.5329

" 210909 210909.09 -0.09 0.0081J

4 184545 184545.45 -0.45 0.2025

5 158 181 158 181. 82 -0.82 0.6724

6 131 818 131 818. 18 -0.18 0.0324

7 105455 105454.55 0.45 0.2025

8 79091 79090.91 0.09 0.0081

9 52727 52727.27 -0.27 0.0729

10 26364 26363.64 0.36 0.1296
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D 1449998 II 450000 1-2.00 1.9910
I

n= 10

Ld =-2

- 'Ld -2
d =-= - =-0.2

n 10

Id2 = 1.991

V~ d Vc'lrdar =~-
n

'Ld2_CId)2 1.9910 (-2)2

yard = n 10 = Q.2 657
n-1 9

Variance yard = 0.2657 = 0.02657 = S/
10

of Mean (d)

JVard #= --./0.02657 = 0.1630 = Sa

x = 1449998 144999.8
A 10

x = 1450000 145 000
8 10

Difference in Mean = 0.2

0.2 ±Cdf, Conf idencelevel (Sa)

df=Degree of freedom = n-I 10 - I = 9

Confidence level= 0.95 from tables t9, 0.95= 1.833

0.2 ±t9, 0.95 (0. I 630) 0.2 ±(1.833)(0.1 630)

= 0.2± 0.2 988

This shows a low variance between the results gotten from the manual calculation of results

for the sum-of-digits method with calculated results utilizing the software. The low variance

suggests a good agreement between the results obtained from the software and actual

calculations.
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UsingPaired t-Test. The analysiswould thus imply, an immediate lack of merit in using the

softwarefor the calculations.

4.1.4.1.2 Comparison using the Paired t-Test, of the manually calculated results

for the Annual Rate of Depreciation Method with results from utilizing the developed

Software.

XB = Annual Depreciation Charges Calculated Using Visual Basic Program

n=IO

XA = Annual Depreciation Charges Calculated Manually

Table 4.3; Table Showing Annual Depreciation Charges Calculated Manually and

AnnualDepreciation Charges Calculated Utilizing TheSoftware.

Years Xx in N XBinN d= XA - XB d2

I 435000 432472.35 2527.65 6389014.52

2 308850 307784.10 1065.90 1136142.81

3 219284 219045.40 238.60 56644.00

4 155691 155891.30 -200.30 40120.09

5 1\069\ 110945.60 -254.60 64821.16

6 78484 78958.28 -474.28 224941.52

7 55724 56193.44 -469.44 220373.91

8 39564 39992.02 -428.02 183201.12

9 28090 28461.73 -371.73 138183.19

10 19944 20255.78 -311.78 97206.77

L 1451172 1449999.40 1321.40 8550649.09

n= 10

'Ld = 1321.40

d = f.d = 1321.40 132.14
n 10

Id2 = 8550649.09
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VA d- yardar =--
n

8550649.09 (1321.40)2
10 = 930671.03

n-1 9

Varianceof Mean (d) = yard = 930671.03 = 93067.10 = S/
10

hard = ~930671.10 = 305.07 = Sa

X
A

= 1451172 = 145117.20
10

X
B

= 1449999.40 = 144999.94
10

Differencein Mean = 117.26

117.26±tdf. Confidencelevel(Sa)

df= Degreeof freedom = n-I 10-1 = 9

Confidence level= 0.95

fromtablest9. 0.95 = 1.833

117.26 ±t9, 0.95 (305.07) 117.26±( 1.833)(305.07)

117.26 ± 599.19

The analysis of results, show a variance(117.26 ± 599.19) between, the

resultsgotten from manual calculation and results gotten from employing the

developed module. The variance suggestsno agreement between the results

obtained from the software and actual calculations

The implied reasons for this variance, could be attributed to factors such as

random error in some results form the developed software, human error in the
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manualcalculations and higher accuracy and degree of precision present in the

computeremployed calculations (round-offerrors).

A variance is observed (0.2± 0.2 988) form analysis gotten from comparing

manuallycalculated results for the sum-of-digits method with calculated results

utilizingthe software. Although, this results would imply, an immediate lack of

merit in using the software for the calculations. When factors such as the

inevitableoccurrence of human errors when prolonged mathematical processes

aredone, the critical requirement for the optimization of time, personnel work

hours, documentation, portability and security of sensitive results, are

considered; the merits of utilizing the software for calculating required

machiningcalculations would be seen.

Evaluating the database headings showed that the user requires a good

knowledge of machining operations syntax for effective communication with

the system. Knowledge of how sequencing of machine operation affected

profitability of jobs is also a requirement if the combined module tools of

depreciation and scheduling are to be fully utilized.
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CHAPTER FIVE

CONCLUSION AND RECOMMENDATION

-,'\

.'

5.1 Conclusion

Thethree main factors considered in manufacturing; cost time and quality provide a structure

forplanning and projection in production systems. According to Driscoll,et. a., (2010), the

possibility for solutions through creative engineering may present themselves, depending on

the challenges of the specific applications. The aforementioned three factors form a

continuous challenge to the machine tools industry. The machining data embedded in the

database and formulae based algorithms of the machining calculations sub-module ensure

thatthe Developed module by its utilization aids the requirements of the factor manufacturing

standards qual ity.

By the use of the developed module,

Decisions requiring the knowledge of industrial standards In machining operations

can be met,

Errors from "rule-of-thumb" are eliminated ensuring higher quality products,

Loss of materials due to scrapage can be reduced,

An easily machining operations data capture system is provided.

The rationale for instituting a data-capture system its capability to reduce the cost of

acquiring and moving information around. Auto data-collection (AIDC) technologies

eliminate the labour-intensive and costly paper pushing that typically permeates shop floor

processes, which enables companies to reduce costs (Campbell, 2004).

According to Papamichail and French, (2004), Intelligent Decision Support Systems (DSSs)

use expert systems technology to enhance the capabilities of decision makers (OMs) in

understanding a decision problem and selecting a sound alternative. The developed module

makes a satisfactorily attempt to enhance and aid the capabilities of the user.
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Thethreecore interacting components of decision support systems as stated by Papamichail

andFrench,(2004), namely;

• A language system mechanism to provide communication between the user and other

component of the decision support system,

• A knowledge system - the repository of problem domain knowledge embedded in the

system, as data or procedure,

• A problem process system - the link between the other two component containing

one or more of the general problem manipulatory capability required for decision

making.

Are provided in the components of the developed module via, the simple user interactive

queries,the compilation of machining operations data and the design of the database and its

conversion into the Microsoft Structure Query Language Database. Wu, (2002) defines

reliability assessment (an important issue in knowledge engineering) of a knowledge based

system's inference quality as knowledge validation; which evaluates and determines

comprehensively if a knowledge based system performs expected functions with expected

performance. According to Zlatareva, (1998) validation of a KBS is intended to ensure that

thesystem is error free and performs above a certain level of acceptance throughout its entire

life cycle. Three fundamental tasks involved in this process are testing, refinement, and

maintenance of the Knowledge Base (KB).The developed software's performance was

evaluated by comparing the results received from queries carried out with data documented in

the database and verifying for strict conformity with expectedresults. The integrity of the

results showed a zero-tolerance for errors; thus, the developed module performed

satisfactori ly.
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It can besafely deduced, that due to the Manufacturing Industry's relationship with the

MachineTools Industry implies, improvement the machine tool sector would have an

advantageouseffect upon manufacturingindustry. The speed, accuracy and easeof access to

requireddata for efficient performance of operations performed in the machine tool workshop

willadvantageously influence the factors of speed, accuracy in subsequently the overall costs

ofmanufacturing.

Thisproject has provided such a contribution albeit in nascent form to such an improvement:

by developing an auxiliary machining module which serves as a decision support tool in the

machineworkshop for machiningoperations.

5.2 Recommendation

Thefollowing recommendations are hereby suggested:

• Deployment of the developed module into the academic workshop environment

for real life testi ng,

• Improvement of the Module by acceptability ,use and required upgrades thus

increasing and hence improving the database, and by consequence the module

robustness. Smallwood and Wennermark, (20 I0), also state, that a major

consideration in implementation of software technology, is the ongoing need for

human resources to continue to maintain and extend the application developed.

The need for accurate and proper decisions cannot be neglected in industrialleconom ic

development. Unprecedented and abrupt changes in market demands represent new

operational conditions for manufactures of consumer goods. Several factors are

simultaneously contributing to these market changes, including globalisation of the world

economy, saturated market and rapid advances in technology. The developed module showed

that through its use decisions requiring the knowledge of industrial standards in machining
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operationsare easily met. Providing through its deployment in the workshop a viable means

foraidingmachining operation decisions.

Sharpdecrease inproduct cycles, a result of rapid engineering advances require higher

qualityproducts at lower cost and timely response to market changes. To achieve necessary

competitiveadvantage, appropriate business strategies and manufacturing technologies are

required.The developed module presents such a viable strategy by its provision of easily

accessibleand accuratedata. (Masekamel, et. al, 2008).

Althoughthe database is designed with a module for accumulation of more data; its evolution

inrobustness, would be enhanced only if attention is given to the "learning" portion of the

module.Evaluating the database headingsshowed that the user requires a good knowledge of

machiningoperations syntax for effective communication with the system. Knowledge of

howsequencing of machine operation affected profitability of jobs is also a requirement if the

combined module tools of depreciation and scheduling are to be fully utilized.

Industrialization has always constituted a major objective of development strategy and

government policy. Through industrialization, developing nations aspire to achieve higher

economicgrowth, and to eventually attain developed nation status (Arizona-Ogwu, 2009).

An objective of the "vision 20-20-20" is for Nigeria to attain status of a major industrial

(manufacturing) country in the West African sub-region and Africa south of the Sahara.

However,according to Dickson, (2007) few studies have considered manufacturing activities

within the country, most of these have largely focused on some aspects of manufacturing,

especially at the regional level, small-scale industries and handicrafts. It can be safely

inferred from his research that more focused attention in the manufacturing and industrial

sectorsare welcome.
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priv<lte void workpieceMaterialCo01b Box2_SelectionChZlnged(object sender.
"(rionCh:JnGcdEvcntl\l'~;, e)

{

string cs2 = @"Data Sourcc=.\SQLEXPRESS;" +
'iItlJctlDbFI Ienante= Ipat auir-ector-y I \Ma chine1perat Ions jiat a . mdf; Integrated

'ConnectTimcout=30;" + I
'Uscr Instance=True;"; I

string sql = "SELECT DISTINCT (tool material] FROM
CuttingSpeedMetersperMinute"; I

Security=True;"

WHER~WorkpieceMaterial d ... + workpiecel'lZ1teri<JlComboBox2. Selectedltem
I

II
I
I

new SqlCorinection(cs2);
.'

SqlConnection con6

cona.openr ) :

SqlCommwnd cmdG = new Sq lCo01lll3 d (s qI , conG);

} tool O1aterialComboBox. rtemssoujce = cmd6. ExecuteReader();

private void tool_materialComboBox SelectionChanged (obj ect sender.
IcctionChangedEventArgs e) l

{ I
I

} I

I
sender.
I

ROLitedEventl\l'gs e)priv<lte void button20_Click(object
{

string cs2 = @"Datw Sourcc=.\SQ EXrR~SS;"+
~t~chDbFilename=IDataDirectoryl\Machineoberations_Data.mdf;Integrated Security=True;"

I
.'(onnect Timeout=30;" + i
"User Instance=True;"; i

string sql = "SELECT feedl FROMCuttingSpeedMetersperMinute WHERE
.!orkriecef·1<lterial = ." + workpieceMaterialC mboBox2. Text+ ". AND [tool material] '" +
"ootmaterialComboBox. Text + ,.... ; i

string sql1 = "SELECT feed2 FROI~CuttingSpeedf'lctersperMinute J..JHERE
.!ol'/(pieceMateriill = ... + workpiece~1ateriillcbmboBox2. Text+ ". AND [tool material] = '" +
tool materialComboBox. Text + I

- string sq12 = "SELEC~ feed3 FRO~~CuttingSpeedl'letersperNinute WHERE
!!ol'kpieceMaterial = ." + wor-kpiecena'ter i al Comboaoxz , Text + ... AND [tool mater:ia:U = '" +
tootmatcrialComboBox. Text + ..•.. ; f

I

I
I



I
I

string sgl3 = "SELECT feed4 FRO~ cuttingspeedMetersperMinute WHERE -
r'.r

i0CC
!'laterial= ,,, + workpieceMaterialCpmbol3ox2. Text +'" AND [tool material) = ... +

oollOJterialComboBox.Text + "'''; I .
// WHERE ~"orkpiece~1;)terial = '" + workpieceMatcrialComboBox2. Sele-ctedItem

" !
I

sqlcollnectioll con6 = nevi sqlConrection(cs2);

con6.0pen();

SqlCommand cmd6
SqlCollimancicmd7
SqlColTImanclcmd8
SqlCommand cmd9

new sqlComman (sql. con6);
new SqlComman (sqll. conG);
new SqlComman (sq12. con6);
new SqlColllfnanI(sql3. con6);

feedlLabel.Content
feed2Label.Content
feed3Label.Content
feed4Label.Content

cmd6.Execu eScalar().ToString();
cmd7.Execu~eScalar().ToString();·
cmd8.ExecUrescalar().ToString();
cmd9.ExecuteScalar().ToString();

,
I

private void PDBS_loaded(object sen~er. RouteJEvcntArgs e)

{ \

I
/* 1
string cs2 = @"Data source=.\SQLEXPRESS;" +
@.AttachDbFilenamc=\DataDirecto~Y\\MaChineoperation5_Data.mdf;Integrated

Securi ty= True;" -I- 1

@"Connect Timeout=30;" + \
@"user Instance=True;";

I

string sql = "SELECT 1')OrkPieceraterial EIl.OM

PDB5RukeLIKE&ReliefAnglesToolLathes" ; I
SqlConnection conS = new sqlConmection(cs2);

}

conS.Open();

SqlCommtlnd cmd5 = new sqlCommand (sq L, conS);

PDBsworkPieccMatcomboBoX4.ItemsJourcc = cmdS.ExecuteReader();

I
I

private void PDB6_10aded(object sen~er. RoutedEventArgs e)

{ I
string cs2 = @"Data Sour'ce=. \SQ4EXPRESS;" + .
@"AttachDbEilename=\DataDirector!y\\NaChineoperations_Data.mdf;Integrated

Security=True;" +
@"Connect Timeout=36;" +
@"User Instance=True.;" j

*/

}

string sql = "SELECT

111111tllll: l'I~,~jIllfll uPo.i II LTQuI!J II j

DISTINCT W'rkPieceMaterial

I
new Sqlcon~ection(CS2);

,

FROM

SqlConnection conS



con5.0pen();

SqlCommand cmd15 = new SqlcolI!manrl(Sql) con5);

workPieeeMaterialComboBoX3.ItemsSouree emd15.ExeeuteReader();

II newcomboBox4.Items = .GetString(0);

Iprivate void Window_Loaded_l(objeet <sender) RoutedEventArGs e)

(

string es = @"Data source=.\SQLEXPRESS;" +
'Attacl1DbFilcname=IDataDirectory I \r~acll ineop'erat ions_D<lta. md+ ; Integrated Securi ty=Truej"

I
connect Timeout=3G;" +
lser Instanee=True; ";

string sq1123 = "SELECT
, lelilfieldchipthiekness" ;

SqlConnection con = new

DISTINCT WorkPieceMaterial FROM
I

sqlconnection(es);

con. Open ();
,.\

SqlCotnllland cmd3 = new sqlConllflclndlC sq1123) con);
workPieceMaterialComboBox4.ItemsSource = emd3.ExecuteReader();

- I
WpfAPplication3.MaChincoperation~_Dat(lDat(lSct maehineOperations_DataDataSet =

(..pfApplication3 .nac hirwOper'ation S_DJtaD,rta~et) (this.F indResouree ("machineOperations_Dat

JataSet")) ) ; I -/ / Load data into the table cuttr_ngspceciMetersPCI'Minute. You can modify this

rode as needed. I

,
9~lication3.Machineoperations_DataDatasefTableAdapters.cuttingSpeedMetersperMinuteTab

_ 'JJpte,' maChineoperations_DataDatasetcuttirgspeedMetersperl''linuteTableAdapter = new
,M~lic3tion3.Maehineoperations_DataDatasetTableAdapters.cuttingSpeedMetersperMinuteTab

dapterO; I
I

Kh~eoperations_DataDataSetCuttingspeedMetbrsperMinuteTableAdapter.Fill(maehineOperatio

1s_DatilDataset.cuttingspeedMetersperMinute); , .
system.Windows.Data.collectionViewsource

"ttingSpeedr.letersperMi nuteVi ewSou ree =
((System.Windows. Data. collect ionVie,~Sol,,'ee) (this. FindResoli ree (" cuttingspeedMetersperMinut

liCllSolirce"))) ;cuttingspeedMetersperMinuteViewsburcc.View.MovecurrentToFirst();
II Load data into the table Tablelafielclehipthickness. You can modify this

(ode as needed .

.pfApplication 3. MachineOperat ion s_DataDatasetTablCAciapte rs . Tab 1el:lfie Id ch ipth ie knes sTable
IJpter machineoperations_DataDatasetTablelafieldchiPthiel<neSSTableAdapter = new .
~~plication3.Machineoperations_DataDatasetTableAdaPters.TablelafieldchipthicknessTable

Iptcr() ; I
I
I

J(hineOper::ltion s_DataDat as etTa blelaf ie IdehipthicknessTableAdapter. Fill (mac hineOp-erat ions

}ataDataSet. Tablelafieldch ipth ic knes s); I
system.Windows.Data.COllectionVi~wsol'rcc tablelafieldchipthicknessViewSouree

: I .
((System.vJindows. Data. (ollectionVie",iSource) (this. FindResouree( "tablelafieldchipthicknessV

~~iSoul'ce") ) ) ;



fApplication3.MachineOperat ions _DataData5etTableAd apte rs .Tab I e2a Fa c ingTurningBoringTabl
~t~ machineOperations_DataDataSetTable2aFacingTurningBoringTableAdapter = new

fApplication3.MachineOperat ion s_DataDataSetTableAdapte rs . Table2a Fa c ingTurningBoringTabl
'n er();

tablelafieldc hipthicknessViewSource. View. MoveCurrcntToF irst (); -
I I Load dat a into the table TJble2Cli"JcingTul'llingflot'ing. You can modify this

ode as needed. I

chincOperations_Dataoat as etTabl eZa Fa c ingTu rn ingBorin gTab leAd Jpt cr- . Fill (inachin eOperat ion
s.DataDataSet.Table2a FilcingTu rningl3oring) j I

System. Windows. Data. CollectionVji.ct'iSourcc table2aFJcingTurning80r'ingViewSource

System.Windows.Data. Collect iOIlVic\·!SoUl'(f.') (this. FindResource ("table2aF ClcingTurningBoring
•..Source"»); ,

table2aFacingTurningBoringViewSource.View.MoveCurrentToFirst();
II Load datil into the table Table3aLatheFeecisHigh5peedcuttingTool. You can
code JS needed.

fApplication3.MachineOpe rat ion s_DataDataSct ra b leAdapte rs .Tab1e3aLath (~Fecd sHigh5 peedCutt
" ToolTableAdClpter
JchincOperations_DataDiltaSetTClble3aLatheFeedsHigh5peedCuttingToolTableAdapter = new

~fApplication3 .Macruneoper-at ion s_Dat aDat aSetTilbleAdapters . Tab I csa Lat he Feed sHighSpeedCutt
"~ToDIT~hleAdapter(); I

xMn~perations_DataData5etTable3aLatheFeedsHighSpeedCuttingToolTableAdapter.Fill(maehi
. ~crations_DataData5et. Table3aLatheFeedsHighSpeedCuttingTool);

System.Windows.Data.CollectionViewSource
'aole3aLatheFeedsHighSpeedCuttingTool ViewSoure e=
(Systcm.WindO\~s.Data. ColleetionVie\.JSolJ ree) (this. FindHesource ("table3aLatheFeedsHighSpeed
uttingToolViewSour.ce"») ;,

table3aLatheFeedsHighSpeedCuttingToolViewSource.View.MoveCurrentToFirst();
/ / Load data into the table ToolAnglesSinglePointTools. You can modify this'

code as needed.

fApplication3 . Machf.ncoper-at ions _DatClDataSetTableAdapters . Tooll\ngle s5 inglePointT oolsTabl
"I'ter machineOperations_DataDataSetToolAngles5inglePointToolsTableAdapter = new

.~fArrlication3. Maehin eopor-at ion s_OCltaDataSetTa bleAdapters . ToolAngl esSinglePointToolsTabl
Iptcr'();

chincOperation s_Oat aDataSetToolAnglesS inglePointTool sTa bleAd;) pter. Fill (mach ineoper-at Ion
~}ataDataSet. ToolAnglesSinglepointTools);

System.Windows.DClta.CollcctionVicwSource toolAnglesSinglcPointToolsViewSource

(lSysteln.\~indows.oata . Collect ionViC't>!Solll'ce) (this. FindResotlree ("toolAnglesSinglePointTools
.iCI'ISource") ) ) ;

toolAnglesSinglepointToolsViewSource.View.MoveCurrentToFirst();
II Load data into tile table CenterDrillingSizcsparaOleters. You can modify

nOscodeas needed.

pfApplication3 •MaehineOperation s_DataDataSetTab leAd apte rs . Cento rDri llil1155i zesPa rametersT
~~pter machineOperations_DataDataSetCenterDril11ngSizesParametersTableAdJpter = new

fApplication3. MachineOperations_DataDataSetTableAdapters. CE~nter'Dr'iJ.lingSizesParametersT
ICJ\daptcr ();

lchincOpcration s_Datanat aset ccnt erDr ill ingS iz e s I)ar-amete r'5'ra b leAclJpter' .Fi 11 (machineOperat
1I:,Jl;\lJD~'t;:lSet.Centel rWilHnliSizcsP:lI'Jllletd,s); " "

System.Windows.Data.CollectionViewSourcc
'entcrDrillingSi ze s Pa rametersViewSou rc e=



(System.:~indol>/s. Data . Coll(?ctionVit~\lJ5ollrce) (this. FindResource(" ccnterDrillingSizesParamet

rsJict'lSource")))j ,I .
centerDrillingSizesparametersviewSource.View.MoveCurrentToFlrst();
I I Load data into the tab Ie Cu·1tingAnglesCastAlloySteels. You can modify tbf s

odeas needed . I

IIpfApplication3.MachineOperations_Dat aDataJetTableAdapters . CuttingAnglesCastAlloySteelsTa
.'I\dapter machineoperations_DataDataSetCu~tingAnglesCastAlloySteelsTableAdapter = new

wrfApplic<Jtion3 •MachincOpc rat ion5_DataData1ctTab leAd a pte r5 . Cl.ltt ingAnglosC astAll.?ySteelsTa

l.MJptcr() j I '
JchineOperations_Dat aDat as etCutt ingAng1e s~a stAlloyStee Is TilbleAdapter. Fill (machineOperati

onsDataDataSet. CuttingAnglesCa stAl Ioy S't ee Ils )j .

System. ["Jindows. Data. Collection~iel./Sour'ce
(uttingAnglesCastAlloySteelsViewSource = I -- -
((System.l~indows.Data.CoU.cct:ionVievISollrcc) (this. FindResource(" cuttingAnglesCastAlloyStee
dicl-ISource") ) )j !

cuttingAnglesCastAlloySteelsViewSource. View. MoveCUrl"entToFirst();
II Load data into the table CuttingFluidVolumeExternalChipRemovalGunDrill.

can modify this code as needed.

pUwlication3.Machineopcrations_DataDataS~tTablcAdapters.ClIttingFluidVolumeExternalChip
J"'JIGunDl'illTablcAdapter' I

~~eOpcrations_DataDataSetCuttingFluidVo~umcExternalChipRemovalGunDrillTableAdapter =
~ I
.~wlication3.MachineOperations_DataDataS~tT~bleAdapters.CuttingFluidVolumeExternalChip

ovalGunDrillTablcAcf<Jptc'r(); I .

JchineOperations _Dat aDat as etCutt ingF lu idV0~ umeExterna lC/lipRemova lGunDrill TableAdapter. Fi
ll(machincOper<:ltions_DataDataSet. CuttingFluidVolumeExtern<JIChipRemovalGunDrill) j •

system.Windows.Data.collectionv~ewsource .
(uttingFluidVolumeExterna leh ipRemov a lGunDr it I VielvSou rc e=
((System.Windows. Data. Collect :ionVicl·lSollI"CC) (this. FindResoLi rce (" cuttingFluidVolumeExternal
ChipRemovalGunDrillViewSource"»)) j

(uttingFlllidvolumeExternaIChipRemOvalGunDri}lVielvsource. View. ~1oveCurrentToFirst();
II Load ~ata into the table I

~tt~gFluidVolumcPressurelnternalehipRemovaIGunDrills. You c~n modify this code as
eeded.

.pfApplication3 .MachineOperat ion sjiat aoataset tab leadapt er-s . Cutt ingF III idVolumePre ssu relnte
nalChipRemovaIGunDr'ill s tab leAd<Jpte r- I
~ineOperations_DataDataSetCuttingFluidVolumePressurelntcrnalChipRemovalGunDrillsTableA

cpter = neyl
..~fApplication3. MachineOperations_DataDataSetTableAdapters. Cutt Ine-F IIIj c1VolulllePressurelnte
n:ilChipRclIlov<JIGunDri llsTableAdupte I' ( );

J~ineoperations_DataDataSeteuttingFluidvo~umepressureInternalChipRemovalGunDrillsTableA
jJpter.Fi ll(machineOperations_DataDataSet. CuttingF luidVolumePressurelnternalChipRemovalGu
nDrills); I '.-

System.Windows.Data.eollcctionViewSource, '
ruttingFIUidvolumepressurelnternalchiPRemovllGunDrillsVicwSource =
((5ystem.~Jindows.Data. Collt?ctioIlVielv50urce) 'this. FindResource(" cuttingFluidVolumePressure
Intcl'nalChipRemovalGunDrillsViewSource"») ;

I --. _
(uttingFlllidVolulTlePress urelnternalehipRemovalGunDrillsVievJSource. View .1-1oveCurrentToFirst (
); I .

II Load data into the tilble euttingSpe~d. You can modify this code as ne~ded.



I

~.WUC.tion3.M'Chin'Op.r.tion'_O.t.o.t.sltT'bl'A ••• '.r'.C",tings ••edT••l.,•••t.r
chineOperations_DataDataSetCuttingSpeedTableAdapter = nevi .
fApplication3. f~achineOperation S_DataDatas/btrableAdapters . Cutt ingSpcedTableAdapter()j ,

E~~~perationS_DataDataSetCuttingSpeedTa[leAdaPter.Fill(machineOperations_DataDataSet.
CuttingSpeed) ;

System.Windows.Data.CollectionV'ewSource c~ttingSpeedViewSource =
((Systcm.Windo~ls.Oat a •Colleet Lonviewsour-ce ytthis. FindResource (" cuttingSpeedViewSource"»). I .

J i .
cuttingSpeedViewSource.View.Mov~CurrentToFirst();
I I Load data into the table CutringspeedConcfitionsMilling. You can modify

hiscodeLIS needed: I
. I

,pfApplication3.MachineOperat ion s_DataDataSetTableAdapters. Cutt ingSpeedConcfi tionsf'lillingT
:lcAdapterrnachineOperation S_DataDataSetcuftingspcedcondi tionsMillingTableAdapter = new
pfApplication3. MachineOperations_DataDataS~tTableAdapters . Cutt ingSpeedCondition sMillingT
)~Adapter(); I

~~~~perationS_DataDataSetCuttingSpeedco~ditionsMillingTableAdapter.Fill(machineOperat
ions_DataDataSet.CuttingspeedConditionsMill~ng);

System. Windows. Data. Col1ectf.onvrcwsour-ce
cuttingSpeedConditionsMillingViewSource = I
((Systel!I.Windows.Data. Collect: ionVicl,iSoLlI'ce) Qthis . Findl~esoul'ce (" cuttingSpeedCondi tionsMill
ingViel'JSource"»); I . .

cuttingSpeedConditionsMillingVi~wSource.Vicw.MovcCurrentToFirst();
I I Load data into the table Cutt1ingspeedSClnclF()eds. You can modify this code

asneeded. I

"pfAppli~ation3. ~1~chi neOpe rat ion5_Dat ~DataS'~tTableAdaPte rs . Cutt ingS peed sand Feed sTableAd.~p
.ermachlneOperatlons_DataDataSetcuttlngSpee,dsandFeedsTableAdapter = new
IlpfApplication3.Machi neOpe rat ion S_Dat aDataSejtTab leAdapte rs . Cutt ingSpeed sa ncfFeed s TableAdap
.~I'(); I

rnachineOperation5_DataDat as etCutt ingS peedsan~ Feed5Ta bl eAe/apte r • Fill (machineOperations_Dat
aDataset.CuttingSpeedsand Feeds); f

system.Windows.Data.collectionVi~wsource cuttingSpeedsandFeedsViewSource =
((System.Windows. Data. Collect ionViC'I'JSolll~ce) (this. Findr{esource (" cutt ingSpeec!sandFeedsViewS
ource"))); I

cuttingSpeedsandFeedsVievlSource. Yiew. MoveCurrcntToFirst ();
II Load data into the table CuttingSpeedsFeedsFaceShoulderMills. You can

IOdifythis code as needed. I
I
I

i:pfApplication3. MachineOperat ions_Dat<lDataSetTilbleAdaptcrs .Cutt i nG5pecd sF eeds FaceShoulder
:i1l~Tablc".da~tel' . I. .
acll1neoperatlOns_DataDataSetCuttlngSpeedsFe~dsFaceShoulclerMlllsT(lbleAdapter = new

;lpfApplication3. MachineOperations_DataDataSe1:TableAdapters . Cutti ngSpeeds Feeds FaceShouldet'
HillsTableAdapte r ( ) ; : i _
nachineOperation5_Dat aDat as etCutt ingS peed5Feed5Fa c eShou lei e rMi lIs TableAdapter. Fill (mae hine
Operations_DataDataSet. CuttingspeedsFeedsFac~5houlderMills); . . '

system.Windows.Data.collectionvitwsource
cuttingSpeed5Feed5Fac eS hou 1de rMillsVi ewSou rc e=
((System.Windows. Data. CollectionVicviSour'ce) (this. FindResource (" cuttingSpeedsF eedsFaceShou
!dcrr1illsViel';Source"))); j

cuttingSpeedsFeedsFaceShoulderMillsViewSource.View.MoveCurrentToFirst(); ,
I I Load data into the table cutdngspeedsFeedsf~illingcutters. You can modify

this code as needed. I

f

i
I
I
I



" I
I

I
I
I

:4pplication3. MachineOperat ions_Oc:rtaOataS hTablcAdapte rs . Cutt lngS reeds FeedsMi llingCutt e
ableAdartcl' machineOperations_OataoataSetCuttingSpeedsFeeclsMillingcuttersTableAdapter,

: neli I
~~ication3.Machineoperations_DataDatasttTableAdaPters.CuttingSpeedsFeedsMillingCutte

, ableft.darter( ) ; ,

chincOperations_Oat aOataSetCutt in gSpeeds FJed s1>-lillingcut'te rsTableAdapter. Fill (machineOpe
ations_DataDataSet -:CuttingspeedsFeedsIHllirygCutters); ,

System. Windows. Data. concctionVj' c~JSolirce "
cuttingSpeedsFeed sMill i ngCutte r sViewSou rce
(System.Windows.Data. collccUonVic\:JSou rce) th is. FindResource (" cuttingSpeedsF eedsMillingC
-tersViewSource"»); !

cutti~gspeedsFeedsMillingCutter ViewSource.View.MoveCurrentToFirst();
II Load data into the table DriJJlLipC1e<1ranceAtPeriphery. You can modify this

d~as needed. I
I

WpfApplication3.MachineOperations_OataoataS~tTableAdaptcrs. Or'il1 LipClea ranceAtPeripheryTa
>~dapter'machineOperations_OataDataSetOrililLipClearanceAtPeripheryTableAdapter = new
-fApplication3 . Machineope rat ion5_Oat aoatasc,ltTableAdapte rs . Dri 1.1LipCleur-a nc eAtperipheryTa

'dapter() ;

chineOperation s_DataOat as etOrill LipC lea ran ceAtPe ripheryTableAcla pter , Fill (machineOperati
'1S}ataDataSet. Drill LipClearanceAtperiphery!);

System. Windows. Data. CollectiollViicwSollf'ce .
drillLipClearanceAtPeripheryViewSouf'ce = I '
'(System.Windows.Data. Collecti,onVie\v50urce) (this. FindResoul'ce( "drillLipClearC;lQce~tPeriphe
'yViel'ISource") ) ) ;

drillLipClearanceAtPeripheryview~ource.View.MoveCurrentToFirst();
II Lead data into the table EffectWorkMaterialUltraSonicMachiningRoughing.

aucan modify this code as needed. I .
I
I

~Mwlication3.Machineoperations_OataDataSe~TableAdapters.EffectWorkMaterialUltraSonicMa
'\ininffRoughingTableAdaptcl' " ,
JchineOperations_DataDataSetEffectWorkMater" alUltraSonic~1achinillgRoughingTableAdapter =
~ .
~wlication3.Machlneoperations_DataDataSe TableAdapters.EffectWorkMaterialUltraSonicMa

'liningRoughingTableAdapter ();

I
3chineOperations_DataOataSet EffectworkMaterl' alUI tl'aSonicMachin ingRoughingTableAdapter. Fi
ll~achineOperations_OataOataSet.EffectWorkM teriaIUltraSonicMachiningRoughing);

System,Windows.Data.CollcctionViwSolirce
effecUJorkr~aterialUI traSonicMachiningRoughingViewSource = '
~~tem.Windows.Data.CollectionViewSource)(this,FindResolIrcc("effectWorkMaterialUltraSon
,ci~JchiningRoughingViewSollrce"»); I

effectWorkMaterialUl traSonicMachiningRoughingviewsource, Vi cw ,MoveClIrrentToFirst();
1/ Load data into the table EledronBcamMachiningDrilling. You can modify

'his code as needed. I
, fApplication3. MachineOperations_DataOataSe~TableAdapters. Elect ronBeaOlMach iningDrillingT
~A~pter machineoperations_DataDataSetEle~tronBeamMachiningorillingTableAdapter = new '

.:pfApplication3 . MachineOperat ions _DataOataSetJTableAdapters , EJect r or:8eamMachiningDrillingT
bleAdapter(); I
achineOperation5_Oat aDat aSet Elect ron BeamMachlin ingDrillingTa bleAdapter. Fill (mac hineOperat

ions_DataDataSet. ElectronBeamMachiningDrillin~); ,
System.Windows.Data.CollectionVie~Source

electronBeamMachi nin gDr i 11 ingVi ewSou rc e

I
I

I



I

ystem.l.Jind0\4s.Data. CollectionVie~JSource) (this. FindResour-ce (" electronBeamMachiningDrill
iewSource"))); I

electronBeamMachiningorillingVi .wSoul'ce. View. MoveCurrcntToFirst(); ,
/I Load data into t he table FeedperTooth. You can modify t.his code as needed.

I
Application3.~lachineOperat ions _DataDataSetTableAdapte rs .Fcedpe rToot hTab le/\dapter
ineOpcrations_DataDataS etF eedpe rToothTa~leAd apter :: new

Application3.Machineoperations_DataDataSitTableAdapters. FeedperToothTablei'l.dapter();

hineoperations_DataoataSetFeedPerToothTat1

I
'leAdapter. Fill (machincOperations_oataDataSet.

perTooth) ;
system.Windows.Data.Collectionv~cwsource fcedperToothViewSource =

System.l-JindO\vs.Dat~. CollectionVie~J5ourcc) (this. FindResou rce ("fcedperToothViewSource"»)
I

feedperToothViewSource.View.MoveCurrentToFirst();
I I Load data into the t ab Le FeedterToothHighspcedSteClMillS. You can modify

15 codeas needed.

fApplication3.MaChineoperations_DataDatase
t

TableAdapters. Fecdper'ToothHighSpeedSteelMill
j~~pter machineoperations_DataDataSetFredperToothHighspeedSteeIMillsTableAdapter =

I
fArrlication3.MachineOperations_OataoatasetTableAdapters. FceeiperToothHighSpeedSteelMill
j,~AdJpter(); i '

I
chineOperations_Dat aDataS et Feed pe rToot hHighS peedStee IMills Ta bleAd apte r. Fill (mac hineOper
ions_DataOataSet. FeedperToothHighspeedSteelMills);

System. Windows. Data.eoUect ionv).J.wsolll'cc.?
~~~oothHighSpeedSteeIMillsViewSource = :
System.~~indows.Data. CollectionViC'~"Sourcc) (ih i s , FindResou rce (" feeclpcrTootl1HighSpeedSteel
:jsVie~l5ou rc e" ) ) ;

feedperToothHighSpeedSteelMillsViewSource.View.MoveCurrentToFirst();
II Load data into the table Feed~ates. You can modify this code as needed.

~Wlication3.Machineoperations_oataDataSe~TableAdaPters. FeedRatcsTableAdapter
chineOperations_DataDataSetFeedRatesTilbleAdapter = new
,Application3 .Machineoperations_DataDataSetTableAdapters. FeedRatesTableAdapter();

I
3chineOperations_DataDataSet FeedRatesTableAd11apter. Fill (machineOperations_DataDataSet. Fee

'1ates); .
System.Windows.Data.CollcctionViewSource feedRatesVicw50urce =

'(System.l·Jindows.Data. Collec'tionVie\'JSour'ce) (tr1 is. FindResou rce( "feedRatesVievJSource"»);
f~edRatesViewSource.View.MoveCurr~ntToFirst();
II Load data into the tilble FeedsrneiPilrameters. You can modify this code as.

I
~fApplication3 .Mach ineOperat ion s_Dat aDat aSetp bleAdapte rs . Fced sa nd Par-amo tc rsTabl~Adapte r
3chineOperations DataDataSetFeedsandParametersTableAdapter = new
fApplicatlon3. M;chineOperatiOnS_DataDataSetr· ableAdapters . FeedsandPa l'anlcter'sTableAdapter'

~ .

lchineDperations _Dat aDat aSet Feed sand Pa ramet er
l
lsTableAdapter'. Fill (mach ineOperat ion s_DataDa

·lSet.FeedsandParameters);
System.Windows.Data.eollectionVie~Source feedsandParametersViewSource =

'(System.vJindows. Data. CollectionVie\'iSour'c(~) (His. FindResource( "feedsandParametersViewSour
:e')));

feedsandParametersViewSource.View.MoveCurrentToFirst();
II Load data'into the table FineBoringConditionsCClrbicieTools. You can modify

"is code as needed. I



\
I

iApplication3. MachineOperation s_DataDataSetTabIeAdapters .r- incGoringCondi tionsCarbideToo
~1M~dapter machineoperations_DataDataSe~FineBOringconditionscarbideToolsTableAdapter

: 1ef1
fApplication1. MachineOperat ions _DataDat aS~tTabIeAdapte rs . FineBot'ingCond it ion sCa rbideToo

:lbleAdapterOj :

chineOperations_DataDataset FineBori ngCond~ tion sCa rbide Too1sTa bIeAdapter. Fill (machineOpe

miOn5_D<ltaDntilSet. FineaoringCondi tionsCarl,)ideTools); .
system.Windows.Data.CollcctionViewsource

fineBoringCondition sCa rbide Tool sVieloJSou rce*
~rt~.Windows.Data.collectionViewSource)(this.FindResource("fineBoringconditionscarbid

TcolsViewSource") ) )j I
fineBOringconditionscarbideTool~Viewsource.View.MovecurrentToFi~st();

I I Load data into the table l
rJuidPressurevolurnelnternalChipRemovill Trepa ningHeads. You can modify this code as

'ded.

fApplication3. Machineoperations_DataDataS~tTableAdapters. r- ].uidl'res 5 u r'eVo].umelnternaIChi

t ovalTt'cpilnningHeads TClbIeAdJpter
chineOperations_DataDataS et FluidP re s s urevdlumelnte rna lCh ipRemova1TrepanningHeadsTableAd

nter = new I
fApplication3. r'lachineoperations_DataDatasetTablcAdapters . FIll idPres sureVolumelnternalChi

ov~lTr'epanningHeadsTableAdapter ()j I
)chineoperations_DataDatasetFluidPressurevolumelnternalChipRemovalTrepanningHeadsTableAd
~ter.Fill (machineOpe ration s_ DataDataSet •Flu idPre s su reVol umelnte rna lChipRemoval Trepanning

~eads)r I
System. Windm~s. Data. CollectionVi'eviSource

Hri~~ssurevolumelnternalChiPRemovalTrepanhingHeadsViewsource =
(System.Windows.Data. Collectionvic\~Source) (;thiS. FindResource( "fluidPressureVolumelnterna

.ChipRemovalTrepanningHeadsViel-Jsource"») ;

tri@~ssurevolumelnternalChipRemovalTrep;nhingHeadsviewsource.View.MoveCurrentToFirs~()
I

I I Load data into the table MachineReamingAllovJance. You can modify this code
!

.pfApplication3 •MachineOpe rat ions _DataDatasetTa bleAdapter5 •['·1<lchin eRealllingAJ.Iowan ceTab 1eAd
~r "Chineoperations_DataDataSetMachineRe~lllingAllowanceTableAdapter = new
fApplication3 . MachineOpe rat ion s_DataDataSetTableAdapters . (:lach ineReaillingAllowanc eTableAd

ter(); I
I

'~ineoperations_DataDatasetMachineReamingAilowanceTablcAdaptcr.Fill(machineOperations_D

aDataSet.MachineReamingAllowance); .!
system.Windows.Data.CollectionVi9wSource machineReamingA1IowanceViewSource =

0~tem.Windows.Data.CollectionViewSource)(this.FindResource("machineReamingAllowancevie

.5ource"»)j I
machineReamin~AllowanceViewsourc~.~iew.Mo~e~urrentTo~ir~t(); .
II Load data Into the table Mach~nIngcondltlonsGunDrllllng. ,You can modIfy

~hiscode as needed. " .
i

fApplication3. MachineoperationS_DataDataSet~ableAdapters. r,tlch in ingCondi tion sGunDrilling
ablcAdaptet' machineoperations_DataDatasetMachiningconditionsGunDrillingTableAdapter =

w i
pfApplic<ltion3. Machineoperations_DataDataSetlr\ ableAd<lpters.(t)C hiningCondi tionsGunDrilling'

bleAdaptet'(); I



~(hineOperation s_DataDataSetMa chin ingcond ~pon sGunDrillingTableAdapter .r: ill (machineOpera

tions_DataDataset .Machiningconditio·nsGlInDrill.ling); ,
system.Windows.Data.collectionv~ewsolirce

laehiningconditionsGUnDrillingViewSource = I
((System.Windows.Data. CollectionVic\~Source )(this. FindResource( "m;JchiningconditionsGunDril

, I

lingVic\,Source"))); [', maChiningconditionSGUnDrillingv·ewsource.VieW~MovecurrentToFirst(); ,
/ / Load -dat a into the table ["1il' ingClIttingSpeeds. VOLIcan modify this code as

needed. ', .

WpfApplication3. Mach ineOperat ions _DataDatasr.tTabIeAdapters . i'-HIl ingcuttingSpeed sTableAdapt

ermaChineoperations_DataDatasetMillingcutt~ngspeedsTableAdapter = new ' ,
::pfApplication3. MachineOperat ions _Dat aDa~aSrtTableAdaPte rs .1'1ill in gCutt ingSpeeds TableAdapt

'rO; "I

laehineOperationS_DataDatasetMillingCutt ingSpeed sTableAd apter . Fill (m<lchineoperations_Data

DataSct.MillingCuttingSpeeds)j , , I '
system. Windows. Data. collectionVte\~source millingCuttingSpeedsViewSource =

«~rtem.Windows.Data.collectionVi~wSource)[this.FindResource("miIlingCuttingspeedsViewso

wee"))); ,r,
millingCuttingSpeedsv~~wsource·tiew.MovecurrentToFirst();

I
"



I
IJELP AND l'ROUnLESJlOOTING SUB-MODULE

I
pfApplication3. PDBHelpDataSet pDBHelpDataSet = .'

(kpfApplication3. PDBHeLpnat asct ) (this. FinldResource (" pDI3HelpDat;:JSet"»);
II Load data into the table He/lpTurning. You can modHy this code as needed.
WpfApplication3. PDBHelpDataSet,TableAdapters. H(~lrTul'nil1gTableAdapter

pOBHelpDataSetHelpTurningTableAdapter = ne:w
IIpfApplication3.PDBHelpDataSetTableAdapter/s. HelpTLlI'11illgTab leAciapter ();

pDBHelpD<ltaSetHelpTurnil1gTable~dapter.Fill(pDBHelpD<ltaSet.HelpTurning);
System. Windows. Data. Collection~iewSour'cc helpTurningViewSource =

((System.t4indows,Dat~. co~ Jeet iOI1Vi(~':/Soul'cel) \this . Find~esource(" helpTurnJngViewSource"»);
helpTurnlngVlewSource.Vlew.MovpCurrentToFlrst();
II Load data into the table Mi~lingTroubleShootil1g. You can modify this code

asneeded. I
pfApplication3. PD~HelpDataSetTableAdapterf' l>1i11 ingTroubleShootingTableAdapter
~BHelpDataSetMillingTroLibleShootingTableA~apter = new
p~wlication3.PDBHelpDataSetTableAdapter· .MillingTroubleShootingTableAdapter();

pDDHelPDataSetMillingTroubleShootingTableA!apter. Fill (pDBHelpDataSet. MillingTroubleShooti
19)j

System.Windows.Data.Collection iewSource millingTroubleShootingViewSource =
((System.Windows. Data. COllectioIlVi2i~SOlircel (this. FindResource( "millingTroubleShootingView
Source"») ;

millingTroubleShootingViewSour e.view.MoveCurrentToFirst();
II Load data into the table BohngTroubleShooting. You can modify this code

asneeded. I ..
. WpfApplication3. PDBHelPDataSetrableAdapters. BoringTrou bleShootingTableAdapter

pDBHelpDataSetBoringTroubleShootingTableAd pter= new
.lpfApplication3. POBHelPoatasetTableAdapterJI . GoringTroubleSllOoUngTableAdapter(); ,

pDBHelpDataSetBoringTroubleShootingTableAd pter. Fill (pDBHelpOataSet. BoringTr'oubleShooting
);

System. Windows. Data. Collection i(~wSour'ce boringTroubleShootingViewSource =
((System.Windows . Data. Collect:lonViel·!Source) (this. FindResource( "boringTroubleShootingViewS
ouree"»);

boringTroubleShootingViewSource.View.MoveCurrentToFirst();
WpfApplication3. PDBHeJpDatasetll pDBHelpDataSetl =

((i·JpfApplication3. PDBHeIppat as et i )(this . Fin~Resource(" pDI3HelpDatiJSetl"»); ,
II Load data into the table HelbTurning. You can modify this code as needed.
WpfApplication3. PDI3HelpDCltaSetlTableAdapters. HelpTtII'ningTableAdapter

pDBHelpDataSetlHelpTu rningTableAdapter = ne v
~~pplication3.PDBHelpDataSetlTableAdapter~.HelpTurningTableAdapter();

pDBHelpDataSetlHelpTurningTable~dapter.Fill(pDBHelpDataSetl.HelpTurning);
System.Windows.Data.ColJectionV~ewSource helpTurningViewSourcel =

((system,Windows. Data. CollectionVicl-JSour'ce) this. FindResource(" hclpTurningViewSourcel"»)

helpTurningviewSourcel.View.Mov~CurrentToFirst();
II Load data into the table MiHingWithCarbideTools. YOLIcan llIodify this code

as needed. j
~~pplication3.PDBHelpDataSetlTableAdapter .MillingwithC;:Jrbid~ToolsTableAdapter
pDBHelpDataSetlMillingWithCarbideToolsTable dapter= new
~~ppli(ation3.POBHelpDataSetlTableAdapter'.MillingwithCarbideToolsTableAdapter();

pDBHelpDataSetlMillingWi thCarbideToolsTable dapt er . Fill (pDBHelpDataSetl. MillingWi thCarbid .
erects) ;



-- -----.... --

,

system.Windows.oata.COllectionvjewsource millingWithCarbideToolsViewSource %

,(System.Windows.Data. collectionVic\.vSourcc) this. FindResource ("millingWi thCarbideToolsVie

6ource") ) );
millingWithCarbideToolsViewSour e.View.MoveCurrentToFirst();
II Load data into the table GunDrillingTroubleShooting. You can modify this

codeas needed., I
fApplication3. PDBHelpDataSet1 TableAdapterJ. GunDrillingTI~oubleShootingTableAdapter '

')6HelPDataSCtlGUnDrillingTroubleShootingTatheAdapter = new
~fApplication3. PDBHelpDataSet1 TableAdapterJ. GunDdJ.l:ingTroubl(~ShootingTableAdapter();

:JBHelpDataSetlGUnDrillingTroubleShootingTa leAdapter. Fill (pDBHelpDatasetl. GunDrillingTro

wbleShooting); I

system.Windows.Data.collectionVjeWsource gunDrill:ingTroubleShootingViewSource

:(system.\~indows.Da~a. COllectioi1Viewsollrce; (\thiS. FindResource(" gunDrillingTroubleShooting

.ewSource")) ) ; ,
gunDrillingTroubleShootingviewSource.View.MovecurrentToFirst();' "
I I Load data into the table TreplanningTroubleShooting. You can modify this

codeas needed. i
,pfApplication3. PDBHelpDataSetl TableAdaptersl. rr-ooann ingTlooullleShoot:ingTableAdapter

"BHelPDatasetlTrepanningTroublCShootingTllblbAdllPter = new
fApplication3. PDBHelpDatasetl TableAdapters. Tl'epanninL~TroublcShootingTableAdapter();

:X)BHelpDataSetlTrepanningTroubleShootingTabl Adapter. Fill (pDBHelpDataSet1. TrepanningTroub

:eShooting);
: System. Windm-Js. Data. CollectionV:i wSource trepanningTroubleShootingViewSource

::~::~; ~;;~~ws . Oat a .Co11e cti.onv i .«50 uco e)(th is . Fio dResou rc e ( ••tr-epann Ing Trou b1e5hoot iogV

trepanningTroubleShootingviewSource.View.MovecurrentToFirst();
I I toad data into the table Sori gTroubleShooting. You can modify this code

5 needed.

"pfApplication3. PDBHelpDataSetl TableAdapters. BoringTrolibleShootingTableAdapter
~BHelpDataSetlBOringTroubleShootingTableAd!l ter ::: new
, fApplication3. PDBHelpDataSet1 TableAdapters }30ringTrolibleShootingTCibleAdapter();

PDBHelpDataSet1BOringTroubleShootingTableAdap'ter. Fill( pDBHelpDataSetl. BoringTroubleShooti

Jg);
system.Windows.Data.CollectionVie~source boringTroubleShootingviewSourcel =

{(System.windows. Data, Collect ionVie~vSoUl'ce) (ttis . FindResource (" boringTroubleShootingViewS

urcel"»)j
boringTroubleShootingviewSourcel,! iew.MoveCurrentToFirst();
II Load data into the table Reami[gTrOUblCShooting. You can modify this code

,15 needed.' ,

IpfApplication3. PDBHelpDataSet1 TableAdapters. eam:ingTroublcShootingTableAdapter
BHelpDataSetlReamingTroubleShootingTableAda ter= new

.MWlication3.PDBHelPDatasetlTableAdapters.teamingTrOUbleShootingTableAdapter(); ,

~~clpDataSetlReamingTroubleShootingTableAdapter.Fill(pDBHelpDataSetl.ReamingTroubleShbo
. ) Iling;' j

system.Windows.Data,CollectionVie~source ream:ingTroubleShootingViewSource :::
((system.Windows.Data. collectionViewSource) (tt\is. FindResource(" reamingTroubleShootingView
iource"))); ,. I ,

reamioSTroUble5hootiogVieW50urce.iieW.MovecurreotToFirst();

!



II Load data into the table Mill·ngTroubleShooting. You can modify this code
needed.

Application3. PDBHelpDataSetl TableAda pters Mi11mgtr-ou bl eShooU. ngTab leAdapter
elPDataSetlMillingTrOUbleShootingTableAdfPter = new

'Application3. PDBHelpDataSetl TableAdapters. MillingTroubleShootingTableAdapter(); ,

BHelpDataSetlMillingTroubleShoot ingTableAdfPter. Fill (pDSHe IpDataSetl. MillingTroubleShoo
ing); .. . .

System.Windows.Data.CollectionVi-wSoul'ce millingTroubleShootingViewSourcel =
(System.Windows.Data. ColJectionVievJ5ource) (/"hiS. FindResource( "millingTroubleShootingView
oureel"»);

millingTroubleShootingviewsource~.View.MoveCurrentToFirst();
II Load data into the table Tapp~ngApplications. You can modify this code as

~~d. WPfAPPlication3.PD8HeIPDataSetlT~bleAdaPters.TapPingAPplicationsTableAdapter
~BHelpDataSetlTappingApplication sTableAdapt~I' = new
fApplication3. PDBHelpDataSetl TableAdapters ~TJPpingApplic ati.on sTQ!JlcAdapter();

I
BHelpDataSetlTappingApplicationsTableAdapt~r. Fill (pDBHelpDc:rtaSetl. TappingApplications);

System.Windows.Data.CollcctionVicwSource tappingApplicationsViewSource = .
'System.l~indows.Data. CollectionVielrJSource) (this. FindResource( "tappingApplicationsViewSou
re ))); !

tappingApplicJtionsViewSource.View.MoveCurrentToFirst();
II Load data into the table Grindingl-JheeIApp1ications. You can modify this

..Ieas needed.
I,

ifApplication3. PDBHelpDataSetl TableAdapters I GrindingWheclAppli cations TablcAdapter
'JBHelpDataSetlGrindingwheelAPPlicationSTabljAdapter = nelv '
pfApplication3. PDBHelpDataSetl TableAdapters r Gr'indingWhedApplicationsTableAdapter();

pDBHelpDataSetlGrindingwheelApplicationsTablfAdaPter. Fi11 (pDBHelpDataSet1. GrindingWheelAp

~lications); .: I
System.Windows.Data.CollectionVi wSOllrce grindingWheelApplicationsViewSource

((System.Windows. Data. Col Iect iOI1Vle\'JSou ree) ( "his. FindResou rce (" grindingWheelApplicationsV
:ewSource") ) ) ;

grindingWheelApplicationsViewSource.View.MoveCurrentToFirst();
II Load data into the table Cutt~ngFluidsApplications. You can modify this

ode as needed. I'
~Mwlication3.PDBHelpDataSetlTableAdaptersfCuttingFluidSAprlications~ableAdapter
OBHelpDataSetlCuttingFluiclsApplicationsTablCAdapter = ne\lJ
~M~lication3.PDBHelpDataSetlTableAdapters.CuttincFluidsApplicationsTableAdapter();

I
BHelpDataSetlCuttingFlu idsApplicationsTabi'eAdapter. Fill (pDBHclpDataSetl. CuttingF luidsAp

plications); I ,
System. Windows. Data. CollectionVi&I'JSOUt'ce cuttingFluidsApplication-sViewSource. I

'(System.Windows. Data.Co l l.ec t ionv iewyour-r s ) (1' his. FindResource(" cuttingFluidsApplicationsV
!e!l5ource"»)j . .

cuttingFluids~pplicationsViewsoulce.View.M~vecurrent:oFirst(); .
II Load data·lnto the table Elec;rOdeMatenaIPropertles. You can modlfy this

codeas needed.

f!pfApplication3. PDBHelpDataSet1TableAdapters ElectrodeHatE'I':ialPropel'tiesTableAdapter "
pDBHelpDataSetlElect rod eMat er ia IP ropert i esTaq leAdapter = nel-<}
ripfApplication3. PDBHelpDataSetl TableAdapters J Elcctr'oder<lateri,d Propertie sTableAdapter();

. I .
I .
I
i



BHelpDataSetlElectrodeMateria lPropertiesTfbleAdapter. Fill (pDBHelpDLltaSetl. ElectrodeMate
rialProperties); I

System.Windows.Data.CollectionViewSource
lectrodel4aterialPropertiesViewSource = I
(System.\1indows.Data . CollectionVie~J5ource) (this. FindResource (" electrodeMaterialProperotie
:.:<.50urce"») ;

eleetrodeMaterialPropertiesView ouree. VieltJ. MoiteCurrentToFirst();
II Load data into the table Mat1rialsandNonTraditionalMaerining. You can

lIOdifythis code as needed. I "

IIpfApplication3.PDBHelpDataSetl Tab Leada pterJ . r"ateria lsandNonTr<ld:i.tiona;tl'lachiningTableAdap
'or pDBHelpDataSetlMaterialsandNonTradition~lMachiningTableAdapter = new
~Q~lication3.PDBHelpDataSetlTableAdaptef~.MJtcrials<JndNonTraditionalMachiningTableAdap

,() ;

BHclpDataSetlMaterialsandNonTradi tionaIMao'hiningTableAdapter. Fill (pDBHelpDataSetl.Mater
lalsandNonTraditionaIMachining);

~ystem.Windows.Data.CollcctionV·ewSource
~~rialsandNonTraditionaIMachiningViewSour e =
((System.\vindows.Data.CollectionV,iewSource) (this. FindResou rce ("matel'ialsandNonTradi tiona1
/f;)chiningViewSouree") ) );

materialsandNonTraditionalMachiningViewSource.View.MoveCurrentToFirst();
II Load data into the table ComparismTraditionalandNonTraditionalMachining .

• "U can modify this code as needed.

r,fApplication3. PDBHelpDataSetl TableAdaptersl• Compa rismTradit ionalandNonTradi tionaH1achini
Tab1efldilrtcr pDBHelpDataSetlComparismTradiponalandNonTraditionamachiningTableAdapter

: new ,
,,;'fApplication3. PDBHelpDataSetl TableAdapters. ComparismTracJitionalancfNonTraditionalMachini
'TableJ\dapter();. I .

, I
oDBHelpDataSetlComparismTradi tionalandNonTrapi tion,aIMachiningTableAdapter. Fill (pDBHelpDat
aSet1.ComparismTraditionalandNonTradi tionalMrchining); __

System.Windows.Data.CollectionViewSource
co parismTraditionalandNonTraditionalMachini~gviewsource = .
(System.~Jindows.Data. CollectionVievJSource) (this. FindResource(" comparismTraditionalandNon

"aditional~lachiningVieltJ5ourcc" » ); I
I

:c~parismTraditionalandNonTradi tionaIMachini~gvie\IISource. Vi ew. MoveCurrentToFirst();
II Load data into tile table NonT aditionalMachiningSurfaeeFinish. You can

dify this code as needed.

~Q~lication3.PDBHelpDataSetlTableAdapterSjNOnTraditionaJMachininGSurfaceFinishTableAda
~~OHelpDataSetlNonTraditionalMachiningS~rfaceFinishTableAdapter = new ,

pO~lication3.PDBHelpDataSetlT<JbleAdaptersJNonTrad~tionalMachiningSurfaceFinishTableAda
r(); I

~~pDataSetlNonTraditionalMachiningSurfacSFinishTableAdapter.Fill(pDBHelpDataSetl.NonT
'aditionalMachiningSurfaceFinish); I ' '

System.Windows.Data.CollectionVidwSource
1anTraditionalMachiningSu rface Finis hViewSourde=
I(System.Windows. Data. Collect ionVie\\lSource) (this.F indResource (" l10nTradi tionalMachiningSur
taceFinishViewSource"»); "I

nonTraditionalMachiningsurfaceFi~ishViewsource.View.MoveCurrentToFirst(); ,
II Load data into the table BroachingApplicatiolls. You can modify this code,

as needed.



I
WpfApplieation3. PDBHelpDataSetTa~leAdapters .l3r·oachingApplicationsTahleAdapter

:nelpDataSetBroachingApplicationsTableAdap~er = new
~~ication3.PDBHelpDataSetTableAdapters.~roachingAppliCationsTableAdapter();

BHelPDataSetBroaChingAPPlicationsTableAdapJer. Fill (pDBHelpDataSet. £3roachingApp~ications

System.Windows.Data.CollectionVi wSource broaehingApplicationsViewSouree
System.l~indows.Data. CollectionViewSource) ( his. Findnesouree(" broaehingApplicationsViewS

,rce"))) ;
broachingApplicationsViewSource. iew.MoveCurrentToFirst();
II LOild data into the tilble Broa hingApplications. You can modify this code

fApplication3. PDBHelpDataSet1 TableAdapters .1s,'oaching/'PpJ icationsTableAdapter
'i!HelpDataSetlBrOaChingAPPlicationsTableAda~ter = new
Application3. PDBHelpDataSetl TableAdapters. Broac IlingAppJ :Leation sTableAdapter();,

.. elPDataSetlBrOaChingAPPlicationsTableAdap~er. Fill(pDBHelpDataSetl. Bro~chingApplicatio.

System.WiAdows.Data.CollcctionVie 'Source broachingApplicationsViewSourcel ~.
:System.IHnd0\1s.Data.Co l.Le ctLonvi ewsour-ce ) (t is. Findnesource(" broachingApplicationsViewS
~rcel") ) ) ;

broachingApplicationsViewSourcel. iew.MoveCurrentToFirst();
II LOad data into the tilble Elect olyteSolutionApplication. You can modify

15 code as needed.

fApplication3. PDBHelpDataSetl TableAdapters. ;lectrolyteSoluti.onApplicationTableAdapter
BHelpDataSet1ElectrolyteSolutionApplication' ableAdapter = new
fApplication3. PDBHelpDataSet1 TableAdapters, lectrolyteSolutionApplicationTableAdapter()

)BHelpDataSet1ElectrolyteSolutionApplication ableAdupter. Fill (pDBHelpDataSetl. Electrolyt
eSolutionApplication) ;

System.Windows.Data.CollectionVi~Sourcc
K~clyteSolutionApplicationViewSource =
~rt~.Windows.Data.CollectionViewSource)(t is.FindResource("electrolyteSolutionApplica

:.JnVic~/SoJlrce")»;
electrolytesolutionApplicationVie Source.View.MoveCurrentToFirst();
I I Load dat a into the table Elect odeMateriLllSclcction. You cannrodify this

'de as needed.

tApplication3. PDBHelpDataSetl TableAdapters. lect rocief'1irtcr'ialSelectionTableAdapter
BHelpDataSetlElectrodeMaterialSelectionTablJAdapter = new

.fApplication3. PDBHelpDataSetl TabLendapt er-s ,-leet rode~1atl~l'iaJ.SelectioI1T()bleAdapter ();

"HelpDataSetlElectrodeMateria lSelectionTableiAdapter. Fill (pD£3HelpDataSetl. ElectrodeMat'er
.:.Selection); . I

System. Windows. Data. COllcctionVie\.<Jfource electrodeMaterialSeleetionViewSource

:(systcm.Windows.Data. ColleetionViewSource) (th . s. FindResource(" electrodeMaterialSelection
iL'WSolirce") ) ) ; ,

electrodeMaterialSelectionViewSour e.View.MoveCurrentToFirst();
} . .

,
.1

private void comboBoxl_DropDownClosed(,bject sender} EventArgs e)



---- ---------------------------

string cs = @"Data Source=.\SQL XPRESS;" +
~ttachDbFilename=IDataDirectoryl\Machin Operations_Data.mdf;Integrated

lecurity=True;" +
'ConnectTimeout=30;" +
"UserInstance=True;";

string sql123 = "SELECT tensile trength FROM Tablelafieldchipthickness WHERE
JrkPieceNaterial= '" + workPieceMaterialC mboBox4. Text + "''';

5qlConnottion con. new SqlConn'ction(cs);

con.Open () ;

SqlCommand cmd3 = nevi SqlComlTli.ln(sq1123, con);
comboBox2.ItemsSource = cmd3.Ex cuteReader();

comboBox2.IsEnabled true;
comboBox3.IsEnabled false;

}

private void PDB2_Loaded(object seAJer, RoutedEvcntArgs e)
{

}

private void workPieceMaterialCombo ox3_Closed(object sender, EventArgs e)

{ string cs2 = @"Data Source=. \SQJEXPRESS;" +
'AttachDbFilename= IDataDirectory I \MachineO~erat:i.ons_Data. mdf; Integrated Security=True;"

t

"ConnectTimeout=30;" +
.'UserInstance=True;";

string sql = "SELECT DISTINCT WorkPieceMaterialHardnessBHN,FROM
TO~;~~glesSinglepointTools WHERE ltJOrkPieceMaferial = '" + workPieceMaterialComboBox3. Text

t } I

SqlConncction conS new SqlConncction(cs2);

I
nevi SqlComllliln.l(sql,conS);

conS. Open ();

SqlCommand cmd15

cmdlS.ExecuteReader();workPieceMaterialHardnessBHNComb Box.ItemsSource
}

i
private void workPieceMaterialHardne sBHNComboBox_Closed(object sender, EventArgs

e)
{

string cs2 = @"Data Source=.\SQL XPI1ESS;" + .
'AttachDbFilename=IDataDirectory I\MachineOp. rations_Data. mdf ;Integrated Security=True;"

+

'ConnectTimeout=36;" +
'UserInstance=True;";

string sql = "SELECT DISTINCT To lMaterial FROM ToolAnglesSinglePointTools
ERE vlorkPieceMaterial = '" + workPieceMate ialComboBox3. Text +.'" A~JD

.«irkPieceMaterialHardnessBHN = '" + workPiec MaterialHardnessBHNComboBox. Text + "t". J



- -~ -- -- - -- --

SqlConnection conS new sqlCon~ection(cs2);

conS.Open(); j
SqlCommand cmd15 =nevi SqlColOllla' d (sq.l , con5);

I
comboDox4.ItemsSource = cmdlS.ExecuteReader();

private void button7_Click_l(object sender) RoutedEventArgs e)
{

string cs2 = @"Data sour-ce». \SQ EXPRESS;"+
AttachDbFilename=IDataDirectory I\fv1ach~neO erations_D<:rta. mdf ; InteGrated Securi ty=True;"

I

'ConnectTimeout=30;" +
User Instance=True; ";

string sql1 "SELECT BackRakeAn,glelnDegrees FROMToolAnglesSinglePointTools
ERE HorkPieceMaterial = '" + workPiecefv1ateirialColllboOox3. Text + .. , AND

rIorkPieceMaterialHardnessBHN = ..•..•. \,lOrkPiecleMaterialHardneSSBHNcomboBox. Text+ '" AND,
T~oll'lateri()l= ." + comboBox4. Text + "''';

string sq12 = "SELECT SideRakeAnpleInDegrees FROMToolAnglesSinglepolntTools
!~ERE l~orkPieceMaterial = '" + workPieceMaterialCombol3ox3. Text+ .. , AND
rkPieceMaterialHardnessl3HN = '"+ vlOrkPied:!MirterialHardnessBHNComboBox. Text+ '" AND

looll'laterial = ." + comboBox4. Text + ""'; f. .- _.
string sq13 = "SELECT EndClearan eAngleInDegrees r:ROM

'oolAnglesSinglepointTools WHEREWorkPieceMa erial = , ••+ \·)orkPieceMaterialComboBox3. Text
t" ANDl4orkPieceMaterialHardnessOHN ;: ."+ ~JorkPiecef\1aterialHardnessBHNComboBox. Text+
" ANDToolMaterial = '" + comboBox4. Text + "";

string sql4 = "SELECT SideCleara~ceAngleInDegrees FROl'l .
loolAnglcsSinglePointTools WHEREItJorkPiecef\1aterial = ."+ l.JorkPieceMaterialComboBox3. Text
. '" MIDWorkPieceMateriJlHardnessOHN = '" + I workPieceMJtedalHardnessBHNComboBox. Text+
" ANDTocY~aterial = ." + comboBox4. Text + I"";

string sqlS = "SELECT SideAndEnd~uttingEdgeInDegl'ee$ FROM
ToolAnglesSinglePointTools WHEREWorkPieceMa: erial = '" + workPieceMaterialComboBox3. Text
• II ANDWorkPieceMaterialHardnessBHN = '"+ workPieceMaterialHardnessBHNComboBox. Text+
, ANDToolMaterial :: ." + cornboOox4. Text + ' '''.

SqlConnection conS new SqlConn~ction(cs2);

con5.0pen();

SqlCommand cmdl
SqlCommand crnd2
SqlCornmand cmd3
SqlCommand cmd4
SqlCommand cmd5

new SqlComrnan8(sqll) con5);
new SqlCommand(sql2. conS);
new SqlColllmand(sq13) con5);
new SqlCommand( q14) con5);
new SqlCoMnand( ql5) con5);

label2.Content =
labe13.Content
labe14.Content
label5.Content
label7.Content

cmdl.ExecuteScal r() +
cmd2.ExecuteScal r() +
cmd3.ExecuteScal r() +
cmd4.ExecuteScalrr() +

cmd5.ExecuteScalrr() +

" Degrees";
" Degrees";
•• Degrees";
" Degrees";
" Degrees";

}

-------------- -



private void t22_Loaded(object sen er. RoutedEventArgs e)
{

}

~rivate void comboBoX5_DropctownCI01ed(Object sender. EvcntArgs e)

string cs2 = @"Data Source=.\sgLEXPRESS;" +
AttachDbFilename= IDataCirectory I \Mach ineO crations_Data. mdf j Integr-at ed Securi ty=Truej'"

'ConnectTimeout=30;" +
':Iser Instance=True; ";

string sql = "SELECT DISTINCT [~epth of hole in millimeters] FROM
~:tingFluidvolumeExternaIChipReIllOvaIGunDr'iil WHERE[size of drill in millimeters]
cinboBoxS.Text + .•. " j , I

5qlConnection conS new SqlCon~ection(cs2);

\

I
new SqlComllland(sql. conS);

+

con5.0pen();

SqlCommand cmd15

comboBox6.ItemsSource = cmd15.E'ecuteReader();
}

private void- button8_Click_l(object sender. RouterJEventJ\J'gs e)

{ string c52 = @"Data source=.\SQJEXPRESSj" +-

'AttachDbFilename=IDataDirectory I \MachineO erations_Data, mdf j Integrated Security=True; n

!

ConnectTimeout=30;" +
:User Instance=True; ";

string sql = "SELECT [fluid flow volume in litre per minute] FROM
;uttingFluidVolumeExternalChipRclIlovalGunDril l-JHErtE [size of drill in millimeters] - +
cOIIIboBox5.Text+ .•. AND [depth of hole in lIl{llimeters] ='" + comboBox6.Text + ntH;

SqlConnection conS = new sqlconnlctiOn(CS2);

conS. Open ();

SqlCommand cmd15= new sQlcomlllan1(sql. conS);

I
} labell1.Content = cmd15.ExecuteS~alar();

" I
{rivate void tabItem2S_Loilded( object jsender. RoutcdEventf\i'gs e)

} j

pri vate void comboBox7 _DropDOl-IInClosed (object sender. E\~entArgs e)
{

string c52 = @"Data Source,=.\SQLE PRESS;"+
AttachDbFilename=IDataDirectory I \M()chincOpe at Ionsjiat a. mdf ; Integrated Security=True;"

. onnQctTimeout=30;" +
. U5er Instance=True; ";



·'

string sql = "SELECT DISTINCT [iool material] FROM
uttingSpcedConditionsMilling .ilJHERE [work riece material] = ."

SqlConnection conS = new sqlCon~ection(cs2);

I

i' comboBox7.Text + U I " •,

conS. Open ();

}

SqICommand cmdlS = new SqlComma d(sqI, conS);

comboBox8.ItemsSource = cmdlS.E ecuteReader();

private void button9_Click_l(object sender, RoutedEventArgs e)

{ . I
string cs2 = @"Data source=.\SQ~EXPRESS;" +

. AttachDbFilename=IDataDirectory IV1achineOrerations_Data. mdf ; Integrated. Security=True;"

'ConnectTimeout=30;" +
'UserInstance= True; " ;

string sql1 = "SELECT DISTINCT jcutting speed in meters par- minute] FROM
CuttingSpeedConditionsMilling WHERE [work: iece material] = '"+ comboBox7. Text + '" AND
'teolmaterial] = '" + comboBox8. Text + "'" J

string sql2 = "SELECT DISTINCT [cutting feed in millimeters per tooth for
facemills] FROMCuttingSpeedCond.itionsMill'~ng ~vHEI{E [work piece material] = '"+
comboBox7. Text + ". AND [tool materia I] = . 'I' + comboBox8. Text + "''';

string sqB = "SELECT DISTINCT rcutting feed in millimeters per tooth for
slabmills] FROMCuttingSpeedConditionsMilhng WI-IERE [work piece material] = '"+
comboOox7,'lext+ '" AND [tool material] = "~ + comboBox8.Text + "''';

string sql4 = "SELECT DISTINCT [cutting feed in millimeters per tooth for
slotting and side mill] FRGf-lCuttingspeedCo~ditionsr1illil1g WHERE [wor-k piece material] =
'''+comboBox7.Text + '" AND [tool materialJ = '" + comboBox8.Text + "''';

string sqlS = "SELECT DISTINCT ~cutting feed in millimeters per tooth for end
Jlls] FROMCuttingSpeedConditiol1sMilling W1ERE [wor-k piece material] = '" +

comboOox7.Text+ '" AND [tool material] =' + comboBox8.Text + ''''';
string sql6 = "SELECT DISTINCT cutting feed in millimeters per tooth for

'ormcutters] FROMCuttingSpeedConditionsMi ling I-JHERE [work piece mat er-La l ]= '" +
comboOox7.Text +.'" AND [tool material] . ,: + comboBox8. Text + "''';

SqlConnection conS

,
I

new SqlCon ection(cs2);

}

conS.Gpen(); I
SqlCoOlmand cmdlS new sqlcolllmarid(Sqll, con5);
SqlCommand cmd16 new SqlCommarld(sql2, conS);
SqlComrnanci cmd17 new sC]1Colllman

1

id(SqB, conS);
SqlCommand cmd18 new SqIComma~d(sq14, conS);
SqlCommand cmd19 new Sq l Commanr!(sqlS, conS);
SqlCommand cmd20 = new sqlcomrnan6(sql6, conS);

label14.Content = crndls.Executeslalar();
lab~116.Content = cmd16.ExecuteS~alar();
label17.Content = cmd17.ExecuteScalar();
label18.Content cmd18.Executes~alar();
label2B.Content cmd19.ExecuteS~alar(1;
label21.Content cmd20.ExecuteScalar();

I
J



- ------

private void tabItem28_LOaded(Objeft sender, RoutedEventArgs e)

{ I
I

i

private void comboBox9 _DroPDo"'mClo~ed (obj eet sender, EventAI'gs e)
{ I

string cs2 = @"Data Source=.\SQLEXPRESS;" +
.'AttachDbFilename= IDataDirectory I \Machine~perations_Data.md.p; Integrated

+
a'Connect Timeout=30;" +
'User Ins tancee Tr-uej "j

}

Security=True;"

I

I
string sql = "SELECT DISTINCT ITwork piece material hardness (brinell

hardness») FROM CuttingSpeedsFeedsFaeeShou1derMills W/-/ERE [work piece material] =
(omboBox9,Text + "'"; , I

I
new SQlco1nectiOn(eS2);

I
SqlCommand cmdlS = new sqlcoml1l1nd(sql, conS);

comboBox10.rtemsSource = cmdlS.lExecuteReader();
I

private void buttonlEJ_CliCk_l(Objec!t sender, RouteclEventl\rgs e)
{ .

string cs2 = @"Data source=.\S~LEXPRESS;" + .
"AttachDbFilename= IDataDirectory I \MachineOperations_Data. mdf; Integl'ated Security=True;"

I /.

'Connect Timeout=30;" +
'User Instance=True; ":

SqlConnection con5

con5.0pen();

}

i
string sql1 '" "SELECT [work piere material tensile strength] FROM

CuttingSpeedsFeedsFaceShoulderMills WHERE [Work piece material] :: '"+ comboBox9. Text +
•• AND [work piece mat er'I a l hardness (brinRb hardness)] == ." -I- comboBox10. Text + "''';

string sql2 = "SELECT [cuttin s~eed in m/min for SANDVIK COMORANT GRADE 51P(P
!O)] FRON CuttingSpeedsFeedsFaceShoulderMillls WHERE [work piece material] '" , .•+ '
comboDox9.Text + "' ..AND [work piece materia~ hardness (brinell hardness)] =' ." +
(omboBox10.Text + "'''; ;

string sq13 = "SELECT [cuttin sbeed in m/min for SANDVIK COMORANT GRADE S4(P

10)] r-nOM C'lttinI1SrecrlsFC0(I~Fj)r:0.~l1n'drlcl'Mill'; I,JIIFnF rWlI'k pi()r:r m.rtor-i aL] '" -I-

1IllIllllllIl/yiJ.lfid I 1/1 flllIl I~IIJI'I~ 11111ll' IIInl.L'I·!ilJ. IloIl'd"/~!J::; (Iwlllfll.! Ildl'd"(!,,~)J" '''-1-

IIl1uilll/IIl)(10.rcxt .,. "'''; . [ . '
stdng sqltt >= "SU.ECl [cut tIn Sfl)(!CcJ :in III/Ilrill for' S/\NDVIK COMORANT GRADE 56. (P.

4U)J //WM CuttingSpeedsFeedsFace5hou.1derf~ill$ WI/EHE [wor-k piece material] ••. +
(omboBox9.Text + ". AND [work piece material ha rdnes$ (br ine lI ha r-dne s s ) ] '" '" +
comboBox10.Text + "'''; r

string sqlS = "SELECT [feed in millimeters (Il/m) per tooth] FROM

(uttingSpeedsFeedsFaceShoulderMills WHERE [JJOrk piece material] '" '"+ comboBox9. Text +
"AND [work piece m-aterial hardness (brine1l hardness)] '" '"+ comboBox10.Text + ""';

I

I
I
I

new SqlCon1ection(cs2);SqlConnection con5

conS. Open ();

SqlCommand cmd15

SqlCommand cmd16
new sqlcomma~d(sql1J con5);

- I
new SqlCommarid(sq12, conS);

+



private void
{

string cs2 = @"oata SOLJrce=.\SQ EXPRESS;" +

AttacliDbFilename= IOataOirectory I \MachineO 1 erations_Oata. mdf.;Integrated

cmd15.ExecuteScalar();
cmd16.ExecuteScalar();
cmd17.Execute~calar();
cmd18.Execute~calar();
cmd19.Execute rcalar();

I

comboBox12_Loaded(objelt sender, RoutedEventArgse)

SqlColllmandcmd17
SqlCommand cmd18
SqlCommand cmd19

labe124.Content
labe125.Content
labe126.Content
labe127.Content
labe128.Content

}

'ConnectTimeout=36;" +
'UserInstance=True;";

i
•• 1

new SqlColllmancl(sq13,con5);
new SqlCooonand(sq14, con5);
new Sqlcommahd(sq15, conS);

Security=True;"

string sql = "SELECT DISTINCT [work piece material] FROM
(JttingSpeedsFeedsMillingCutters"; 1

!
SqlConnectior. conS = new Sq.lConncc t i.on(cs2);

I
I

I

I

SqlCommand cmd15 = new SqlComlllar'ld(sql,conS);
I
I

comboBoxll.ItemsSource = cmd15.ExecuteReader();

I
I
i

private void comboBoxl1_0roPDownClO~ed(Object sender, Evcl1tArgs e)

{ I

string cs2 = @"Data Source=.\SQLEXPRESS;" +
/AttacIiDbFilename= IDataDirectory I \MachineO~erations_Data . 11IM ; Integrated Security=True;"
t

:ConnectTimeout=30;" +
'User Instance=True;";

con5.0pen();

}

" !
I

i
[machining ~peration] FROM
WHERE [wor~ piece material]

III,

I

string sql = "SELECT
CuttingSpeedsFeed sMillingCutt er s

SqlConnection conS

con5.0pen();

." + comboBoxl1. Text +

new.SqlConncction(cs2);

1

I
I

SqlCommand cmd15 = new SqIComllla~d(sql, con5);

comboBoxl'.Items'o."ce - cmdl•.E~ec.teReade"(),

I
~rivate void button21_Click(object sinder,. HoutedEventMgs e)

string cs2 = @"Data Source=.\SQLrXPRESS;" +
I
I

I

}



I

\

\

\

!
ttachObFilename=IDatJDirectory I\MachineOperations_D3t3. mdf ; Integr3ted security=True;"

\

,t'ing 'ql' • "SELECT [feed pe,lto~h in millimete" '0' fa,e and ,houlder
lls] FRO~1cuttingspeedsFeedsMillingcutter~ WHERE[work piece m3terial] = ... +
boBoxll.Text + ... AND [machining operat~on] = ...+ comboBox12. Text + ..•.. ;

string sq12 = "SELECT [cutting ~peed in meters per minute' for face and
~~r mills] FROMcuttingSpeedsFeedsMill~ngCutters WHERE [work piece material]= ••• +
bo8oxll.Text + ... AND [machining operat~on] = ..•+ comboBox12. Text + "''';

string sq13 = "SELECT [feed per !tooth in millimeters +or side and face
aters]FROM cuttingspeedsFeedsMillingCutttJrs WHERE[work piece material] = ."+
boBoxll.Text + '"~ AND [machining operat~on] = ••• -I- comboBox12.Text + "''';

string sq14 = "SELECT [cuttirig ~peed in meters per minute for side and face
tIers) FrOM cuttingspeedsFeedSMillingcutte.rs WHERE[work piece m~terial] = ." +
oBoxll.Text + ". AND [machining operati;on] = ... + comboBox12. Text + ;"";

I
I

i
SqlConnection conS new sqlConrlection(cs2);

I

conS.open();

SqlCornllland cmdlS
sqlCdmmand cmd16
sqlCommand cmd17
sqlCommand cmd18

new SqlCOIlHlIan;d(sql1,
= new sqlComll1and(sql2,

new sqlComman~(sq13,
= new SqlCOmll1anr(SQl4,

cmd15.Executeslalar();
cmd16.ExecuteS~alar();
cmd17.ExecuteScalar();
cmd18.ExecuteSralar();

conS) ;
conS);
conS);
conS);

labe130. content
labe131.Content
labe133. content
labe134. contjnt

}

private void tabItem32_Loaded(objectlsender, RoutedEventArgs e)

{ \

} I

"iv,te void ,omboBox.3_DroPDowoClo,ld(obje,t ,eoder, EvcntArg' e)

{ string cs2 = @"Data sourc"e=. \SQJXPRESS;" +
~ttJChDbFilQname=IDataDirectorYI\MaChineop~rations_Data.mdf;Integrated security~True;·

+ I
:"ConnectTimeout=30;" + \
"UserInstance=True;";

string sql = "SELECT [work Piec~Jthickness in millimeters] FROM
ElcctronBeamMachiningDrilling WHERE [wor-k pi ce material] = ." + comboBox13. Text + "'''.. I ) ,

SqlConnection conS new Sqlconn~ction(Cs2);

conS. Open (); \

I
I
I
1



SqlCoOlmand cmd15 = new SqlComman 'I(sq 1, conS)j

!
comboBox14.ItemsSource cmdlS.E~ecuteReader();

I
private void button22_Click( object sFnder, RoutcclEvcntAI'gs e)

{ I
string cs2 = @"Data Source=. \SQ.~EXPRESS;"+

.ttachDbFilename=IDataDirectory I \MachineOperations_Data. mdf; Integrated Securi ty=True;"

ConnectTimeout=30;" +
user Instance=True; If; ,

string sqll = "SELECT [1101e diamlter in millimeters] FROM
I(tronBCLlmMachiningDrilling WHERE[wor-k pi ce material] = '" + comboOox13. Text + '" AND
rk piece thickness in millimeters] = '"+1 comboBox14. Text + "''';

string sql2 = "SELECT [penetratipn rate in seconds] FROM
.ectronOeamMachiningDrilling ~vHERE[wor-k piece mat er-i al ] = , .. -I- comboBox13. Text + AND
ilJrk piece thickness in millimeters] = '" +/ comboBox14. Text -l- "''';

string sql3 = "SELECT [acceleration voltage in kilo-volts] FROM
.ectronBeamMachiningDrilling WHERE[wor-k piece material] = '" + comboBox13. Text + AND
~rk piece thickness in millimeters] = '"+1 comboBox14. Text + "''';

string sq14 = "SELECT [average baam curr-ent in micro-amperes] FROM
:ectronBeamMachiningDrilling WI'IERE[work piece material] = '"+ comboBox13. Text + •., AND
~rk piece thickness in millimeters] = '"+1 comboBox14. Text + "''';

string sqlS = "SELECT [pulse freRuency] FROMElectronBeamMachiningDrilling
ERE [wor-k piece material] = '" + comboaoxj.s , Text + '" AND [work piece thickness in

illimeters] = , •• + comboBox14. Text + "'''; I
1

SqlConnection conS = new SqlConnection(cs2)'I '
conS.Open();

= new SqICOmman~(Sqll) con5);
= new SqIComman0(sq12) con5);

new SqICommand(sqI3) conS);
new SqlCommand(sq14) conS);
new SqlCommand(sqlS, conS);

I
cmdlS.ExecuteS~alar();
cmd16.ExecuteS~alar();

I
cmd17.ExecuteScalar();
cmd18.ExecuteScalar();
cmd19.ExecuteS~alar();

SqlColllmand cmdlS
SqlCommand cmd16
SqlCommand cmd17
SqlCommand cmdl8
SqlCommand cmd19

label37. Content
labe139.Content
labe140.Content
label42.Contcnt
label43.Content

}

pri vate void
{

I

tabItem37_LOaded(Objectlsender,
I

"~I

f{out(JdEv()ntA1'{~s e)

}

p~ivate void comboBox15_DropDownClOs~d(object ~ender) EventArgs e)

{ I
string cs'2 = @"Data Source=. \SQLfXPRESS;"+

~'AttachDbFilename=IDataDirectory I \1'1achineOp&rations_Data .rndf ; InteGrated Security=Truej"

+'connectTimeout=30;" + I
"UserInstance=True;"; /

1
I

I



string sql = "SELECT DISTINCT [wor-k piece material strength or hardness] FROM
eBoringConditionsCarbideTools WHERE [WOik piece material] + comboDoxlS. Text +

!

new SQlConJectiOn(CS2);
I
I

I
SqlCommand cmdlS = new SQlcomma1d(SQl) con5);

comboDox16.ItemsSource = cmdlS.~xecuteReader();

I
private void button23 Click{object dender) RoutedEventArgs e)
{ - I .

SqlConnection conS

conS.Open();

string cs2 = @"Data Source=. \SQUEXPRESS;" +
M~~DbFilename=IDataDirectorYI\Machineo~erations_Data.mdf;Integrated Security=True;"

I
I

I
I

string sqll = "SELECT [depth of ~ut in millimeters (mm)] FROM
:1eBoringConditionsCarbideTools WHERE [work piece material] ='"-l- comboBoxlS. Text + '"

[flol'kpiece material strength orhar-dnes's ] = ." + comboaoxt s crext + "''';
string sq12 = "SELECT [radius Of\ tool nose in millimeters (mm)] FROM

:neBoringConditionsCarbideTools WHERE'[wor-k piece material] ='" + comboDoxlS. Text +
[f/orkpiece material strength or hardnes~] = ."+ comboBox16 ..rext + "''';

. string sq13 = "SELECT [feed in Inlllimeters perr-cvo Iut ion (mm/r-av) ] FROM
. pBol'ingConditionsCarbid~Tools WHERE [work piecemat er-La L] ='" + comboBoxlS. Text +
,[wol'k picce material strength orhardnes s ] = '" + comboBox16.Text + "''';

string sq14 = "SELECT [speed in'/netcrs per minute (11I/lIIin)J FROM
':neBoringConditionsCarbideTools WHERE[work piece material] ='" + comboBoxlS. Text + ,
"D [1'lOrkpiece material strength 01' hardnes~J = ."+ comboBox16. Text + "''';

string sqlS = "SELECT [coolant r-equ.i r-ed ] FROM
"jne8oringConditionsCarbideTools L<JHERE[work piecemat er-i aL] ='" + comboBoxlS. Text + ".

[workpiece material strength or hardnes~] = , ..+ comboaoxae , Text + ..... ;

~onnectTimeout=30;" +
Jsel'Instance» True; " ;

conS.Open();

SqlConnection conS = new SqlConnection(cs2);

new SQlCOmlllanJ(sql1)
new SqIColl1mand(sqI2)
new SqlComll1anJ(sq13)
new SqlCoooDund(sq14)

I

new SqlColllnlanc/(sglS) conS);

cmdls.ExccuteS~alar();
cll1d16.Executesqalar();
cOld17.Executesqalar();
cmd18.Executesqalar();
cmd19.Executesdalar();

I
I
I

private void tabltem4e_Loaded(object sender) RoutedEventArgs e)

SqlCommand
SqlColllmand
SqlColTlmand
SqlColllmand
SqlColnmand

cmdIS
cmd16
cmdI7
cmd18
cmdI9

labe146.Content
labe148.Content
labe149.Content
labelS2.Content
labe153.Content

}

con5);
conS);
conS) ;
conS);



-1
I

I
I
I

~rivate void comboBox17_DroPDownClosrd(Object sender, EventArgs e)

string cs2= @"Data source=.\SQL~XPRESS;" +
Att~chDbFilenarne=IDataDirectory I \MaChineoprrationS_Data. mdf ;Integrated Securi ty=True;"

(onnectTimeout=30;" + I
UIC, rrstance-rruer": 1

string sql = "SELECT DISTINCT [wrk piece material hardness (brinell
Nlness)]FROM MaChiningconditionSGUnDrillirlg WHERE [wor-k piece material] = '" +

~oBox17.Text + "'''; I
SqlConnection conS new sqlcon ndction(cs2);

I

con5.0pen(); I
SqlComrnand cmd15 = new SqlCommand(sql, con5);

I

cornboBox18.ItemsSource cmd15.ExecuteReader();

,
private'void butto!124_Click(object se~der) IZoutedEventAI'gs e)

{
string cs2 = @"Data Source=.\SQLE PRESS;" +

UUc~bFilename=IDataDirectoryl\MachineOpe ations_Data.mdf;Integrated Security=True;"

(onnectTimeout=30;" +
User Instance=True;";

string sqll = "SELECT [tool mater all FROM MachiningConditionsGunDrilling
ERE[work piece material] = '" + comboBox17 Text + "' AND [work piece material hardness

.rinellhardnes 5)] = '" + comboBox18. Text + 't'"; .
string sql2 = "SELECT [speed in m~ters per minute (m/min) ] 'FROM

~~ingConditionsGunDrilling WHERE [work piace material] = ,n + cornboBox17.Text + "'
[I;orkpiece material hardness (brinell ha~ldneSS)] = .., + cOlllboBox18.Text + "'";

string sq13 = "SELECT [feed in mm per' revolutiion with tool diameter" +
( boBox2G.Text + "J FROM Machiningcondition,:.;qunDrilling WHEHE [work piece material]
oCoMboBox17.Text + .. , AND [work piece material hardness (brinell hardness)] = ••, +
':boBox18.Text + .. , •.; I

i
I

!
. I

new SQICOnneCriOn(CS2);

new ,qlcommandc
i

qll. con');
new SQlCOmmand(;Ql2) con5);
new SqICommand(}ql3) con5);

cmd15.Executescalar();
I

cmd16.ExecuteScalar();
cmd17.Executescaiar();

I
I

SqlConnection con5

con5.0pen();

SqlCommand.cmd15
·SqlCommand cmd16
SqlCommand cmd17

label56.Content
. labe157. Content

label58.Content



I

\
"I

I
I

i
privatevoid button26Jlick(object s:enderJ RoutedEventArgs e)

{ I
string cs2 = @"Data source=.\SQL~XPRESS;" +

ttachDbFilename=IDataDirectory I\Machineop~rations_J)ata .mdf ;Integrated security=True;"

string sql = "INSERT INTO [dbO].,Millingcuttingspeeds] ([work piece
erial],[tool mat er'La I}, [feet P€!r lllinute'~J[meters per minute]) VALUES ('" +
yiece_materialcomboBox4. Text + "' J '" +\ tool_materialcomboBoxl. Text + "', +
tyer_minuteTextBox.Text + ". J ." + meter~_per _minuteTextBox. Text + "')";

SqlConnection conS new SQlconn1ctiOn(CS2);

I
SqlCo~nand cmd15 = new SqLComman~(sqlJ conS);

i
cmd15.ExecuteS 1al ar ();
"Updatp.d"; \

con5.0pen();

labe164.Content
label63.Content

private void image2_MouseDown(object isender, MouSeGuttonEventArgs e)

{
contents.Focus();

private void button27_Click(object

{

RoutedEventArgs e)

private void PDB1_Loaded(object sende J RoutedEventArgs e)

{

}
I

private void PDB4_10aded(object sender, EventArgs e)

{ string cs2 = @"Data Source=. \SQLEkpRESSj" +
@"AttachDbFilename=IDataDirectory \Machineoperations_Data.mdf;Integrated

1~(urity=True;" +
@"connect Timeout=30;" +
@"User Instance=True;";

string sql = "SELECT DISTINCT Wor~pieceMaterial FROM

~lttingSpcedMetersperMinute";

SqlConnection conS new SqlConne tion(cs2);

conS. Open ();

new sqlCommand( ql, con5);SqlCommand cmd5



I
workpieceMaterialCombo8ox2.ItemSSdUrce cmdS.ExecutcRender();
tool materialComboOox.IsEnabled = false;

- " I
button20.IsEnabled = false; I

I
I

rivate void PDB9I(object sender) EvenitAI'gS e)

string cs2 '" @"Data Souf'c'~:. \SQlEx'PRESS;"+
tachDbFilename=I DataDirectory I \MaChineoperlationS_Data .mdf ; Intcgroted .secur-ity=truer "

~nectTimeout::30;" + I
~erInstance=True; "; ,

'1
string sql = "SELECT DISTINCT [sizp of drill in millillleters] FROM

.ingFluidvolumeExternalCilipRemovalGunDrill" r.

SqlConnection conS:: new SqlConnec ion(cs2);

. I
I

I
SqlColllmand cmd15 :: new sqlColllmand(sql) conS);

I
comboBoxS.ltemsSource = cmdlS.ExecuteReader();

conS.open();

pr-ivate void PDB8_Initialized(object 5 nder , EventArgs e)
{ ; I

string cs2 :: @"Data Source=. \SQLEX~RESS;"+
ttachDbFiJen()me=IDataDirectory IVlachineoper~tions_Data. mdfj rnt egr-ated Security::True;"

'nnnectTimFout=30j" +
ser Instance=True;"; _.

string sql = "SELECT DISTINCT [worl piece material] FROM

..ingspecdConditionsMilling"; I

SqlConnection conS = new sq1connect~on(cs2);

con5.0pen();

SqICcmmand cmd15 = new sqlCommand(s 1) conS);

comboBox7.ItemsSource = cmdlS.ExecuteReader();
I

I
rivate void PDB8D_Initialized(object sj"der) EventArgs e)

string cs2 = @"D<lta Source=.\SQLEXP~ESS;" +
~achDbFilename=IDataDirectory I \MachineOpera~ions_Datt). mdf ; Integrated Securi ty=True;"

i
I

string sql =- "SELECT DISTJIIJCT [work piece material] FROM
jngSpeedsFeedsFaceShoulderMills" ;



conS.open(); I

I
SqlCommand cmdlS = new S'11ComlOana(s'11, conS);

combo'o.".Items,ource - cmdl'·.iecuteReader(),

~rivate void tabItem37_InitialfLzed(01ject sender, EventAr'gs e)

string cs2 = @"Data source=.\SQLiXPRESS;" +
:AttaChDbFilename=IDataDirectory I \NachineOp rations_Data. mdf; In tegrated Securiry-rrue: "

'ConnectTimeout=30;" +
UserInstance= True; ";

I
string sql = "SELECT DISTINCT [1'iO'lrkpiece material] FRON

:;neBoringConditionsCarbideTools" ;

I
SqlConnection conS = new SqlConnettion(cs2);

I
conS.Open(); I

I
SqlCommand cmdlS = new SqlCommand(sql. conS);

I
comboBoxlS.ItemsSource = cmdlS.Ex cuteReader();

i
SqlConnection con5 new sqlcon1ection(Cs2);

I
conS.Open(); ,

I
I

SqlCommand cmdlS = new sqlcomma1d(sql, conS);

I
comboBox9.ItemsSource = cmdlS.E1ecuteReader();,

;'ivate void POSlB_'" it ial ized (Objet sender, Eve" tMgs e)

string cs2 = @"Data Source=.\SQLEXPRESS;" +

AttachDbFilename=I DataDirectory I \MachineOp'erations_Data. mdf ; Integrated Security=True;"

ConnectTimeout=30;" +
JserInstance=True;";

string sql = "SELECT DISTINCT [w rk piece material] FHOM
':lctronBeamMachiningDrilling" ;

sqlConnection conS = new SqlConn,ction(cs2);

}

private void PDB9G_Initializec(object sender. EventAr'gs .e )
{ .

string cs2 = @"Data source=.\SQLE~PHESS;" +
"AttacilDbFilename=IDataDirectory I \MachineOpe~ations_Data. mdf; Integrated SecLiri ty=True;"
t '

'ConnectTimeout=30;" +
'UserInstance=True; ":



,,
string sql = "SELECT DISTINCT [w~rk piece material] FROM

chiningConditionsGunDrilling" ;

SqlConnection conS = new sqIConnction(cs2);

conS.Open();

SqlCommand cmdlS = new SqlComman" (sql. conS);

comboBox17.ItemsSource = cmdlS.E ecuteReader();

} J
prlvate void button2S_Click(object s nder. RoutedEventArgs e)

{

I
~rivate void tabItem20_InitialiZed(oi ject sender. EventArgs e)

string cs2 = @"Data source=.\SQLfXPRESS;" +
utachDbFilename=IDatCJDirectory I\PDBHelp. me f; Integr<lted Securi ty=True;" + -- -
ConnectTimeout=30;" +

User Instance=True; ";

string sql = "SELECT DISTINCT tr uble FROM HelpTurning";

SqlConnection conS = new S Qlconnjction(CS2);

conS.openO;

I
sqlCownand cmd15 = new sqlCommand(sql. conS);

,f I

troubleComboBox.ItemsSource = em lS.ExecuteReader();

comboBoxi.IsEnabled = false;

private void troubleComboBox_DropDowrlClosed (object sender. EventArgs e)
{ ,

string cs2 = @"Data Source=.\SQLE':XPRESS;" +
M~chDbFilename=IDataDirectoryl\PDBHelp.md~;Integrated security=True;" +

ConnectTimeout=30;:' +
'Jser Instance=True;";

string sql = "SELECT DISTINCT [probable reason] FROM HelpTurning WHERE
'" + troubleComboBox. Text .•.."'"; I

SqlConnection conS = new sqlconneF t1on (CS2);

conS.OpenO;

SqlCommand

comboBoxl.ItemsSource = cmdlS.Exe uteReader();

comboBoxl.IsEnabled = true;



I
private void"listBoxl MouseDOWn(ObjJct
{ - 1

sender, MouseB~ttonEventArgs e)

private void listBoxl_r~ouseLeftButtdnDown( object sender, f'louseButtonEventArgs e)

{

}

private void comboBoxl_DropDownClose _l(object sender, EvcntAI'gs e)
{

string cs2 = @"Data Source=.\SQL XPRESS;"+
IttachDbFilename=IDataDirectory I \PDBHe)p. m(:lf; Integrated secur-t ty=True;" +
:onnectTimeout=30;" +
Jser Instance=True;";

"SELECT remedy FROMHelpTUI'ning l4HEREtrouble = .,' +
AND [probabl e reason] :;: '" + comboBoxl. Text + ""';

I
I

SqlConnection conS = new sqlconn
1
ction(cs2);

string sql
bleComboBox.Text +

I

I
SqlCommand cmdlS = new SqlCommand(sql, conS);

1

probable_rea50nListBox.Itemssourge = cmd15.ExecuteReader();

I

conS. Open ();

EventAI'g$ e)

t'i':::,::i:S:':I;~::::I::::::::::~:t::::S:;~d:r,
AttachDbFilename=IDataDirectory I \PDBHelp. mdf; Integrated
ConnectTimeout=30;" +
User Instance=True; ";

string sql = "SELECT DISTINCT p~pblem FROMMillingTroubleshooting";

SqlCannect'an canS - new sqlcann.f t,an(CS2); .

cons.Open(); i
I

sqlCo~nand cmdls = new SqlCommand(sql. conS);
I

security=True;" +

problemComboBox;ItemsSource = cmdis.ExeeuteReader();
I

private void problemComboBox_DropDown llcsed (obj eet sender, EventArgs e)
{

. string c52 = @"Data sour-ce». \SQLE

1
PRESS;" +

AttacilDbFilename=Iuat anir-ectory I \PDBHelp. md ; Integrated
'ConnectTimeout=30;" +
User Instance=True;";

security=True;" +

string sql
"OblemComboBox.Text +

"SELECT remedy FROM
It, ".

)

III +illingTroubleshooting WHEREproblem



} causesListBox.ItemsSource = cmdlI·ExecuteReadcr c);

private void tabItem32_Initialized(0 ject sender, EventAr'gs e)

{ string cs2 = @"Data source=.\SQLJXPREss;n +
.'AttachDbFilename= IDataDirectory I \PDBHelp. + Integrated Security=True;" +
'ConnectTimeout=30;" +
.'UserInstance=True;";

I

string sql = "SE~ECT DISTINCT pr~bIem FROM TrepanningTroubleShooting";,
SqIConnection con5 = new sqlconnl·~tion(CS2);

conS. Open ();

" I

I

SqlConnection conS new sqlCon ection(cs2);

conS.Open();

SqlCommand cmdlS = new sqlcomma1d(Sql, con5);

listBoxl.ItemsSource = cmdlS.Ex cuteReader();

}

private void tabItem31_Initialized( bject sender, EventArgs e)

{
string cs2 = @"Data 50urce=.\SQ EXPRESS;" +

AttachDbFilename= IDataDirectory I \PDBHelp. ~df; iIntegrated Security=True;" +

'ConnectTimeout=30;" + I
'UserInstance=True;"; , 'i

string sql = "SELECT DISTINCT P oblem FROM GUnDriIIin~Tro~bleShooting";

conS.open();

SqlConnection conS = new sqlCon ection(cs2);

SqlCommand cmdlS = new sqlComma d(sql, con5);

) pr-ob l emcombouoxz . ItemsSo"ree = 1md1S.exewteReader();

private void problemComb0[30X2_DroPDdwnClosed (obj ect sender, EventArgs e)

{ string cs2 = @"Data source=.\SQJEXPRESS;" +
fAttachDbFilename= IDataDirectory I \PDBHelp. m8f; Integrated Securi ty=True;" +

,'ConnectTimeout=30;" +
"UserInstance=True;";

string sql = "SELECT causes FROMi GunDrillingTroubleShooting WHERE._pr~blem =
" + problemComboBox2. Text + "''';

conS.Open();

SqlConnection conS new SqlConn>ction(cs2);

SqlCommand cmdlS = new SqlComman (sql, con5);



I
I

I

I
I
I
I

I
SqlCommand cmd15 = new Sqlcommard(Sql. conS);

problemComboBox3.ItemsSource = md15.ExecuteReadcr();
}

I
private void problemComboBoxJ_DropDownClosed(object sender. EventArgs e)

{ string cs2 = @"Data Sou;rce=. \SQlEXPRESS;" +
AttnchDbFilename= I DataDirectory I \PDBHelp. ~df; Integrated Secu r i.ty» True;" +

ConnectTimeout=30;" + 1
U,erInstance=True;";

string sql = "SELECT causes FRO TrepanningTroubleShooting WHERE problem
I

problemCombo[3ox3.Text + "." ; I
,

SqlConnection conS = new SQlconh

l

'cction(CS2);

conS .Open ();

SqlCotnmand cmd15 = new sqlcolllma~d(Sql. conS);

I
causesListBoxl.ItemsSource = cmf15.ExecuteReader();

} I
private void tabItem33_Initialized(object sender. [ventAres e)
{ I

string (s2 = @"Data Source=.\SQLEXPRESS;" +
.'AttachDbFilename= IDataDirectory I \PDBHelp. ~df; Integrated Security=True;" +
Conne(:Timeout=30;" + I

"UserInstance=True; "; I
I

string sql :: "SELECT DISTINCT p~oblem FROM BoringTroubleShooting";

SqlConnection conS = new SQlcon]lection(CS2);

conS.Opene); 4_

SqlCommand cmd15 :: new SqlComma d(sql. conS);

cmd15.ExecuteReader();
!
I

I

private void problemComboBox4_DropDownClosed(object sender. EventArgs e)
{

string cs2 ::@"Data source=.\SQJEXPRESS;" +
AttachDbFilenamc= IDataDirectory I \PDBHelp. ~d·F;Integraterl Secur i ty=True;" +

'ConnectTimeout=30;" + . i
UserInstance=True; ";

problemComboBox4.ItemsSource
}

string sql = "SELECT causes FRO~, BoringTroubleShooting WHERE problem
problemComboBox4.Text + "'''; I

new s"conje'tinn(,.,);

,

_ I SqlCommand cmd15 :: new SqICOmma~d(Sql. conS);

causesListBox2.ItemsSource :: cm115.ExecuteReader();

I
!

SqlConnection conS

conS.Open();



I

~rivatevoid tablte m35_Ioitiali,ed;~bject seoder, EveotArgs e)

string ~s2 = @"Data Source=.\SQ"EXPRESS;" +
ttachDbFilcname= IDataDirectory I \POBHelp 'jdf; Integrated Security=True;" +

[onnectTimeout=30;" +
.ser Instance=True;"; "

string sql = "SELECT problem FROM ReamingTroubleShooting";

conS. Open ();

sqlConncction conS = new sqlConnection(cs2);

}

I
SqlCommand cmd15 = new SqlComman~(sql) conS);

1

problemComboBox5.ItemsSource = C~dls.ExecuteReader();

causesComboBox.IsEnabled = false~
I

rivate void problemcomboBoxS_DroPDornClOSed(Object sender, EventArgs e)

string cs2 = @"Data sour-ce». \SQL~XPRESS;" +
'ttachDbFilename= IDataDi rectory I \PDBHelp. maf; Integrated Security=True;" +
ConnectTimeout= 30;" +
Jser Instance=True;";

string sql = "SELECT causes FROM,ReamingTroubleShootin g WHERE problem ='" +

oblemComboBoxs.Text + "'"; j
SqlConnection conS = new SqlConn ction(cs2);

conS.Open();

SqlCommand cmdls = new sqlcommand(sql) conS);
!

causesComboBox.ItemsSource = cmd s.ExecuteReader();

causesComboBox.IsEnabled true~

private void causesComboBox_DropDown losed(object sender) EventArgs e)

{
string cs2 = @"Data Source=.\SQLEXPRESS;" +

!ttachDbFilename= IDataDirectory I \PDBHelp. md~; Integrated Secul'ity=True;" +

ConnectTimeout=30;" + l "
.'User Instance=True; ":

string sql = "SELECT remedy FROM· eamingTroubleShooting WHERE problem
oblemComboBoxS.Text .+ "' AND causes = '" + ausesComboBox. Text + "'" j

SqlConnection conS = new SQlconneltiOn(CS2);

+

conS. Open ();

sqlCommand cmdlS = SqlCOmmandl'SQl)

I
I
1

con5);new



private void combo Box2_DropDownClosed(object sender. EventArgs e)

{

remedyListBox.ltemsSource
}

!
~rivate VOid,PDB1_InitialiZed(Objeci

comboBox2.IsEnabled false;
comboBox3.IsEnabled = false;

cm lS.ExecuteReader();

sender. EventArgs e)

private void workPieceMaterialcombOrOX2_DroPDownClosed(Object sender. EventArgs

{ i
tool materialComboBox.IsEnabledl = true;

} - I

comboBox23.IsEnabled = false;
button27.IsEnabled false;

}

private void tool_materialComboBox_ ropDownClosed(object sender, EventArgs e)
{

button20.IsEnabled = true;
} I

private void tabltem39_InitialiZed(lbject sender. EventArgs e)

{ string cs2 = @"Data source=.\SQlEXPRESS;" +
"AttachDbFilename= IDataDirectory I \PDBHelp 'ldf; Integrated Security=True;" +
rConnectTimeout=30;" +
:'User rnstance=True: "j

string sql = "SELECT DISTINCT [ ork piece material properties] FROM

'oachingApplications"; I

SqlConnection conS new SQlconlection(cs2);

conS.open(); J
SqlComrnand cmdlS = new SqlCotnOiaId(sql. con5);

comboBox22.ItemsSource = cmdlS.executeReader();

}

comboBox2.IsEnabled
comboBox3.IsEnabled

}

If I II •,

~dv::: ,::':5 :O:b;~::::-:::::::: ~::C::~::~:ender, EventArg5e)
~'AttachDbFilename= IDataDirectory I \p[JBHelp.~df; Integrated Securi ty=True;" +
'ConnectTimeout=30;" +

i'User Instance=True;";

string sql = "SELECT DISTINCT [operation conditions] FROM
5roachingApplicationsWHERE [work piece material properties] ='" + comboBox22. Text +



SqlConnection conS new sqlconh ection(Cs2);

con5.0pen()j ,.1
I

SqlCommand cmd15 = new SqlComma d(sql, conS);

comboBox23.ItemsSource = cmd15.ExecuteReader();

comboBox23.IsEnabled true; I "
button27.IsEnabled = true;

} ,
I

~rivate void button27_CliCk_l(ObjeCr sender, RouteclEvcnttlrgs e)

string cs2"= @"Data source=.\SQ~EXPRESS;" +
U~~DbFilename=IDataDirectorYI\PDBHelp.~df;Integrated Sccurity=True;" +

emcctTimeout=30;" + I
Jser Instance=True;"; I

I
string sql = "SELECT [broaching,material recommendations] FROM

'oachingApplicationsWHERE [work piece mat er-La I properties] ='" + comboBox22. Text +
J [operationcondit ions] ='" + comboBox23 ~Text + "." j

string sq12 = "SELECT [comments] FROM BroachingApplications WHERE [work piece
.terialproperties] ='" + comboBox22. Text + ". AND [operation conditions] ",'''"+

c.boBox23.Text + "." j

SqlConnection conS new sqlCon~ection(cs2);

conS. Open () ;
,

I
new"sqlco~na~d(sql, conS);
new sqlcommal~d(sq12' conS);

cmd15.ExecutScalar();
cmd16.Execut Scalar();

SqlComma}ld cmd15
SqlCommand cmd16

label141.Content
labe1142.Content

}

private void tabItem46_Initialized( bject sender, EventAr'[:s e)
{

string cs2 = @"Data Source=.\SQUEXPRESSj" +
AttachDbFilename= IDataDirectory I\PDBHelp ...njdf;Integrated Security=True ." +

ConnectTimeout=30;" + I
User Instance=True; ";

string ~ql = "SE~ECT DISTINCT [ lectrolyte base group) FROM
'!ectrolyteSolutionApplication"; i

SqlConnection conS new SQlconlcctlon(cs2);

conS. Open ();

5qlComOland cmd15 = new SqlCOmma~d(Sql, conS);

comboBox24.ItemsSource = cmd15.E~ecute~eader();

comboBox25.IsEnabled false; I
button28.IsEnabled = false; I



Privatevoid com boBox24 ur-opoowncl.osed (obj ect sender J EventArgs e)
{ - I

string cs2 = @"Data Source=.\SQLEXPRESS;" +
.achDbFilename=IDataDirectory I \PDBHelp. mdf ;Integrated Security=Tru,e;" +
ncctTimeout=30;" +

irInstance=True;..; I
string sql = "SELECT DISTINCT [e~ectrOlyte base] FROM

,'.,Yte50 lut ionAp plie at ion WHERE [e 1ect1-r yt e ba se group1 = ••, -l- combosoxze . Text +

SqlConnection conS new SqlCenndction(cs2);

cons.Open();

SqlCommand cmdls = new SqlCOnoanJ(Sql) conS);

comboBox2S~ItemsSource = cmdlS.E ecuteReader();

comboBox25.IsEnabled true;
button28.IsEnabled = false;

}

private void comb080x2S_DropDownClos~d(object sender, EventArgs e)
{

button28.IsEnabled true;
}

private void button28_Click(object s~nder) RoutedEventArgs e)
{ ,

string cs2 = @"Data Source=.\SQL~XPRESS;" +
·ttachDbFilename= IDataDirectory I \PDBHelp. mdf; Integrated Security=True;" +
'onnectTimeout=30;" + I
/scrInstance=True; "; !

string sql = "SELECT [concentratIon weight percentage in aqueous solution]
"0:,1 ElectrolyteSolutionApplication WHERE [e Iec t r-oIyt e base group] = '" + comboBox24. Text
." AND [electrolyte base] ='" + comboBox2S j Text + "'";

string sql2 = "SELECT [applicati9n] FHOM ElectrolyteSolutionApplication WHERE
'jectl'olytebase group] = '" + COmb0130X24.Tjxt + ... AND [electrolyte base] ='" +
: boBox25.Text + "'"; .

string sq13 = "SELECT [co-nmerrts ] I FROf>lElectrolyteSollitionApplication WHERE
I

.ectrolytebase group) = '" + comboBox24.T~xt + '" AND [electrolyte base] ='" +
:'boBox25.Text + "'''; I

.' I
I,

new sqlconnfction(cs2);
I
I

SqlConnection conS

conS. Open ();

SqlCommand cmd15
SqlComllland cmd16

,
new sqlcommanJ(sql) con5);
new SqlComman·(sq12, conS);



SqlCommand cmd17 - new 5qlcomma~d(sqI3. conS);
I

'J
'I

label144.Content = cmd15.ExecuteScalar();
textBlockl.Text cmd16.ExecuteScalar().ToString();
textBlock2.Text = cmd17.Execute~calar().ToString();

} \

private void- tabItern44_In itia lizcd (d1bj ect senderJ EVN1'tAI'gs c)

{ \string cs2 = @"Data Source=.\SQLEXPRESS;" +
lttachDbFilename= IDataDirectory I \PDBHelp. mdf; Integrated Security=True;" +

connectTimeout=30;" + l
user Instance=True;";

string sql = "SELECT DISTINCt [w rk piece materi()l] FROM

,(trodcMateriaISelection"; I
SqlConnection conS new SqlConn ction(cs2);

\

conS.Open();

SqlCommand cmd15 = new sqJ.comman~(SqlJ con5);
I

I

comboBox26.ItemsSource = cmdlS.E~ecuteReader();

I
I

} \

private void comboBox26_DropDownClosep (object sender. Ev(:ntArgs e)

{ . \

string cs2 ::;@"Data Source=.\SQLEXPRESS;" +
AttachDbFilename= IDataDirectory I \PDBHelp .mdf; Integrated Security=Truej" +
ConnectTimeout=30;" + I
User Instance=True;"; ji

string sql = "SELECT DISTINCT [maJhining operation) FROM
:.(trodeMateriaISelectionWHERE [work piece material) ='" + comboBox26. Text

I
I

sqlConnection conS = new sqlconn~~tion(cs2);

comboBox27.IsEnabled ::;false;
comboBox28.IsEnabled = false;
button29.IsEnabled = false;

conS.Open();

SqlCommand cmdls = new sqlCommand(~ql. conS);

I
comboBox27.ItemsSource = cmd15.ExetuteReader();

comboBox27:IsEnabled = true; I
comboBox28.IsEnabled = false; \
button29.IsEnabled false;

} I
, 'd Irlvate VOl comboBox27_DroPDownCloSed10bject sender. EventArgs e)

string c52 = @"Data .Source=. \SQLEXRRESS;" +
flttachDbFilename= Iuatanir-ectory I \PDBHelp. mdf ;IIntegrated Secur-Lty=True ;" +
ConnectTimeout=30;" + I

\
I
I

I

+"'11 .•



.s~rInstance= True; " ;

string sql = "SELECT [electrode material] FROMElectrodeMaterialSelection
: E [uork piece material] + comboBox26. Text + "' AND [machining operation] ='" +
oBox27.Text + "''';

SqlConnection conS new sqlcon~ection(cs2);
I

con5.0pen()j ,

Sqlcommand cmd15 = new SqlCOmma~d(Sql' conS);

comboBox28.ItemsSource cmd15.~xecuteReader();

comboBox2B.IsEnabled true;
button29.IsEnabled = false;

}
,
I
I

comboBox28_DropDownClo~ed(object
,

sender, EventArgs e)private void
{

string cs2 = @"Data Source=. \SQ\.EXPRESS;"+
AttJchDbFilename=IDataDirectory I \PDBHelp. Tdf; Integrated Sccu rity=True;" +
connectTimcout=30;" +

" 'Jser Instance=True; ; ,

string sql = "SELECT [available'form of electrode material] FROM
-:ectl'odeMaterialSelection WHERE [electrode -mater-Lal ] ='" + comboBox28. Text + " t II •

)

I

SqlConnection conS= new SQlcon]'ection(CS2);

conS. Open ();

SqlCommand cmd15 new SqlComma d(sql, conS);

I
labe1153. Content "(Available as "+ cmd15. ExecuteScalar() + ")";
button29.IsEnabled = true;

}

private void button29_Click(object 1ender, ROLltcdEvcntAI'C's e)
{ I

string cs2 = @"Data Source=. \SQJEXPRESS;"1-

AttachDbFilcname=Ipat autr-ec tor-yI \PDBHelp. nJdf; Integrated Secud ty=True;" +
'ConnectTimeout=30;" + I
'UserInstnnce=True;"; I

string sqll = "SELECT [performarice of electrode material for relaxation type]
qOM ElectrodeMaterialSelection WHERE[work 'piece material] ='" + comboBox26. Text +
'''0 [machining operation] ='" + comboaoxzz.jrext + '" AND [electrode material] ="" +
comboBox28 • Text +"'''; ;

string sq12 = "SELECT [performance of electrode material for pulse type] FROM
JKtrodeMaterialSelettion WHERE [work piec~ material] ='"+ comboBox26.Text + AND
(machiningoperation] ='" + combonox27.Text ~n. AND [electrode niaterial] +
comboBox28.Text + n'''; I

string sq13 = "SELECT [volume webr ratio in rOUGhing] FROM
ElectrodeMaterialSelection looJHERE[work piece! material] ='" + comboBox26. Text +'" AND
(achining operation] ='" + comboBox27. Text t ", AND [electrode material] = ,n +
comboBox28.Text + "''';



string sq14 = "SELECT [corner weafi ration in finishing] FROM
eMateria).SelectionWHERE [wor-k piece atedal] ='" -I- comboBox26. Text + AND

'ning operation] ='" + comboBox27. Text + '" AND [electrode material] :::'" +
x28.Text + •• ," j !

string sqlS = "SELECT [machinabli1;iy of electrode material] FROM
el4aterialSelectionWHERE [work piece material] ::'" + comboBox26. Text + .. , AND

'ning operation] :::'" + comboBox27. Text + '''' AND (electrode material] ='" +
x28.Text + •. ," j

string sql6 = "SELECT [optimum aPRlication] FROM ElectrodeMaterialSelection
[work piece material] :::'" + COlllbOBOX26'Jltext + '" AND [machining operat Ion] ='" +
x27.Text + •. , AND [electrode material} :::'" + comboBox28. Text + "'" j

string 'sq17 :::"SELECT [limitation and undesirable uses] FRO~l
~rterialSelection WHERE [work piece ~aterial] ='" + comboBox26.Text + .., AND '

ining operation] :::'" + comboBox27. Text + I'" AND [electrode material] :::'" +
ox28.Text + •. , •.; I

I
I

SqlConnection conS new SqlConnec(tion(cs2);

conS.Open(); I
Sq.ICommand cmdl
SqlCommand·cmd2
SqlCommand cmd3
SqlCommand cmd4
SqlCommand COldS
SqlComm<Jnd cOld6
SqlComlllandcmd7

labe1146.Content
label147.Content
label148.Content
labe1149. Content
label1Se.Content
label1S1.Content
label1S2.Content

I

new SqlComl11and(sql1) conS);
new SqlCommand(sq12) con5);
new SqlComllland(s~l3) con5);
new SqlComllland(s~14) con5);
new SqlCommand(sqlS) conS);
new SqlComl11and(sq16. conS);
new sqlCol11mand(s~17. conS);

I
I

cmd1.ExecuteSca~ar()j
cmd2.ExecuteScalar();
cllld3.ExecuteScaiar();
cmd4.ExecuteScalar();
cmds.ExecuteScaiar();

:: cmd6.ExecuteScalar();
cOld7.ExecuteScalar();

,
private void comboBox27_SelectionChanged(object sender. SclcctionChangedEventArgs

}

private vaid ,ambaBaX2~ele'tianCh.ng~(abje't sender. sel.'ti.nCh.n~dEventA~s

{

}

private void button30_Click(object sender , RoutedEventArgs e)
{

RLabel.Content :: (convert.Tolnt32(C~TextBox.Text)
ert.TolntJ2(DTextBox. Text»; I

}
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I
I
I
I

SOURCE CODES FOR THE MODULE INTERFACE

'dow x:Class="WpfApplic<ltion3 .MainWindow,,1
xmlns=''http://~chemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns: x=''http://schemas.microsoft . cdm/I-Jinfx/2006/xaml"
Title="Machining Operations Module" 'Height="702" l.Jidth="1009" xmlns :my="clr-

space:WpfApplication3" Loaded= "Window_Loladed_l" WindovJ5t<lrtupLoeation=" CenterSereen"
,owStyle="ThreeDBorderl.-Jindow" Ieon=" /Wpf~pplication3; component/Images/process. ico"
icalAlignment=':Top"> I
<l4indo~J.Resou rces> I .

<my:MachineOperations_DataDataSet x:feY="machineoperationS_DataDataSet" ./>
<CollectionViewSource x: Key=" cutting;SpeedMetersper~1inuteVie~J5ource"

. I

CC="{BindingPath=CuttingSpeeclMeters perM:inute)SOUI'Ce={Stat ic Resource
hineOperations_DataDataSet} }" /> I

<ColleetionViewSource x:Key="tablelafieldchipthicknessViewSource"
ce-" {l3inding Path= Tab Lelafield ch ipth ic knes s , Sou re e={ Stat iC Resource

:\ineOperations_DataDataSet}}" /> I
<ColleetionViewSouree x: Key="table2aFacineTurningBorinGVic\~Source"

~re="{Binding path=Table2aFacingTurningBo~ing) Source={StaticResource
M~Operations_DataDataSet}}" /> •1

<CollectionViewSource x: Key="table3aLatheFeedsHighSpeedCuttingToolViewSouree"
re="{l3inding Path=Table3aLatheFeedsHighSpeedCuttingTool, Source={S~aticResource

:~ineOperations_oatao<ltaSet}}" I> I
<CollectionViewSource x:Key="toolAng~esSinglePointToolsVicwSourec"

,ree="{Binding Path= ToolAngle sS inglePo trrt roo l s , Sou I'ce={ St at ieRe sou rc e
hineOpel'ations_DataDataSet}}" /> '

<CollectionViewSource x: Key=" centerDrillingSizesParametersViewsource"
'~ree="{Binding Path=CenterDrill ingS iz e s Pa r-amet er-s , Sou rce={ St at i c Resou ree
chineOperations_Da~aDataSet}}" I> I

<CollectionViewSouree x: I(ey"''' euttingtnglesCastAlloySteclsViewSouree"
~uree="{Binding Path=CuttingAnglesCastAlloyStee Is) Source={StatieResource

(hineO~r:>rations_DataDataSet}}" /> ~
<CollectionViewSource

:Key="cuttingFluidVolumeExternalChipRemoval unDrill Vie\vSouree" Sou ree=" {Binding
~~~ttingFluidVolumeExternaIChipRemovalGuIDrill) Source={StaticResource
llchineOperations_DataDataSet}}" /> II

<CollectionViewSource
j~="c~tingFluidVolumePressurelnternaIChi~RemovalGunDri11sViewSource" Souree="{Binding
~~~tingFluidVoiumePressurelnternaIChipR,movaIGunDrills) Source={StaticResouree
chineOperations_DataOataSet}}" /> I

<CollectionViewSource x: Key=" cuttingSpeedViewSourec" Source=," {Binding
"th=CuttingSpeed) Source={StatieResouree nta~hineOrerationS_DatClDi1taSet}}" />

<CollectionViewSource x: Key=" cutting$peedConditionsr~illingViewSource"
~oo="{Binding Path=CuttingSpeedConditions~illing) Source={StaticResouree
chineOperations_DataDataSet}}" /> i

<CollectionViewSource x:Key="euttingSpeedsandFcedsViewSource" Souree="{Binding
,t,=CuttingSpeedsandFeed s , Source={StatieResource machincoperations_OataDataSet}] " / >

<CollectionViewSouree x:KeY="eutting~peedsFeedsFaceShoulderMillsViewSource"
$oo="{Binding path=CuttingspeedsFeedsFace~houlderMills) Source={StaticResource
chineOperations_DataDataSet}}" /> i '"

<Collect ionViewSou rc ex: Key=" cutt ing~peed s Feed sMill ingCutte rsVi ewsou ree"
lourec="{Binding Path=CuttingSpeeds FeedsMill±ngCutters) Source={StaticResource
IQchineCperations_DataDataSet}}" /> i

<CollectionViewSource x: KeY="drillLi,ClearanceAtperiPherYViewsource"
Source="{BindingPath=DrillLipClearaneeAtPer· pher-y , Source={StaticResource
JChineOperations_DataDataSet}}" /> . .

<CollectionViewSource I
:Key="effectWorkMaterialUI traSonicHach ining~oughingVie~Jsource" Sou rce=" {Binding

" I
!
I

I
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I

:fffect~JorkMaterialUl t r ason ic"1a chin ingROU~hing J Sou rce={ Stat i cResource
ineOperations_oataDataSet}}" /> I

<CollectionViewSource x:Key=" eleetron~eamMachiningDrillingviewsource"
e="{Oinding Path=ElectronBeamMachiningDr~llingJ Souree={StaticResource
ineOperation's_DataDataSet}}" /> ,I '

<CollectionViewSource x: Key="feedperToothViewSouree" Source=" {Binding
:feedperToothJ Source={StaticResource maehineOperations_DataDataSet}}" />

«ollectionViewSouree X:KeY="feedperT~othHighSpeedSteelMillsViewsource"
ce="{BindinrrPath=F eedperToothHighS peedSteelMills J Sou I'ce={ Stat ie Resource
ineOperations_DataDataSet}}" /> '

<CollectionViewSource x:Key="f~edRate ViewSouree" Source="{Binding'
:feedRatesJ Source={StaticResource machin~Operations_DataDataSet}}" />

<CollectionViewSouree x:KeY="feedsand~arametersViewsouree" Source="{B~~di~g
':feedsandParametersJ source={StaticResourFe machineOperations_DataD'ataSet}}" />

<CollectionViewSource x:KeY="fineBOri~gCOnditionscarbideToolsViewSOUrce"
'ce="{Binding Path=F ineBoringConditionsCar ideTools J Sour'ce={StaticResource
ineOperations_DataDataSet}}" / >

<CollectionViewSouree "i

,y="fluidPressu reVolumelnterna lChipRemova 1Trepa nn ingHeadsViewSou ree" Sou r-ce-" {Binding,
;:fluidPressu reVol umelnterna lCh ipRemova 1Trbpa nn ingHeads J Sou rc e={ Static Resource

I

nincOperations_DataDataSet}}" /> I
<CollectionViewSource x:Key="machineReamingAllowanceViewSource" Souree="{Binding

,~KhineReamingAllowanceJ souree={StatieRksource machineOperations_DataDataSet}}" />
<CollectionViewSource x: l<cY="maehinin~conditionSGUnDr:i.llingviewsource"

ce="{Binding path=MachiningconditionsGUnDrillingJ Sour'ce={StaticResource
.hin~Operiltions_DataDataS et} }" /> ,

<CollectionViewSource x:KeY="millingC~ttingSpeedsViewSource" Source="{Binding
,~UlingCuttingSpeedsJ Source={StaticResoLrce machineOperations_DataDataSet}}" />

<my:PDBHelpDataSet x:KeY="pDBHelpData~et" /> ..
<CollectionViewSouree x: Key=" helpTurn~ngviewSource" source-" {Binding

:n:HelpTurningJ Source={StaticResource pDBHelpDataSet}}" />
<CollectionViewSource X:Key="millingT~oubleShootingViewSource" Source="{Binding

::~li1lingTroubleShootingJ Source={Staticr{esource pDBHelpDataSet}}" />

<Storyboard x: Key="Storyboardl" >I
<DoubfeAnimationUsingKeyFramet BeginTime="00:00:00"

:lryboard.TargetName.=" image" r
·~ryboard.TargetProperty=" (UIElement. RenderTransform) . (TransformGroup. Children) [2] . (Rota
:ransform.Angle)" RepeatBehavior=" Forever" >1-

<SplineDoublel<eyFrame Keyhme="00:00:00" Value="0"/>
<SplineDoubleKeyFrame Keytime="00:BB:BS" Value="359.896"/>

</DoubleAnimationusingKeYFram~s>
</Storyboard> I

<CollectionViewSource x:KeY="boringTr~ubleShootingview50urcc" Source="{Binding'
:~=BoringTroubleShootingJ Source={StaticReS?UrCe pDllHelpDataSet}}" />

<my:PDI3HelpDataSetl x:Key="pDI3HelpDat~Setl" />
<CollectionViewSource x: Key="helpTurnlngVievISourcel" Source="{Binding

';h=flelpTurningJ Source={StaticResource pDBHhpDataSet1}}" />
<Collectio~ViewSource x:KeY="millingwtthCarbideToOlsViewsource" Source="{Binding

'~~illingWithCarbideToolsJ Source={StaticResource pDBHelpDataSetl}}" />
<CollectionViewSource X:KeY="gunDrilllngTroubleShootingviewsource"

:lUrce="{l3inding path=GUnDrillingTrOUbleShoottngJ Source=={StaticResource

DHelpDataSetl}t /~ ,. I ..'
<CollectlonVlewSource x:Key='trepannlQgTroubleShootlngVlewSour(e"

i,urce="{Binding path=TrepanningTroubleShooti9gJ Source={StaticResource
JBHelpDataSetl}}" / > . i'

<CollectionViewSouree x:l<ey="boringTrCjlubleShootingViewSourcel" Source="{Binding
'ath=BoringTroubleShootingJ Source={StaticResQuree pDI3HelpDataSetl}}" / >

1

I



I

I

I
I
I

<~llectionViewSour(e x:Key="reamingT~oubleS~ootingviewsource" Source="{Binding I

eamingTroubleShooting. Source={StaticResource pDBHelpDat<.lSet1}}"/>
<~llectionViewSource x:Key="millingT~oubleShootingviewsourcel" Source;"{~inding

illingTroubleShooting. Source={StaticResource pDBHelpDataSetl}}" />
<CollectionViewSource x: Key="tappingApplicationsViewSciurce" Source="{Binding

TappingApplications. 'Source={StaticResource pDBHelpDataSetl}}" />
<CollectionViewSource x: Key=" grindingWheelApplicationsViewSource"

_i:'{Binding Path=GrindingWheelApplicatiohs. Source={StaticResource
IpDataSetl}}" / > :

<CollectionViewSource x:Key=" cuttingF~LlidsApplicationsVievJ5OLlrce"
e:"{Oinding Pa theCut t ing+I LIid sApplicat ion s , SOUI'Ce= {Stati cResou rc e
IpDataSetl}}" / > i

<CollectionViewSource x:Key="electrodeMaterialPropertiesViewSource"
e:"{Binding Path=Elect r-odenater-f a IPr-oper-t ie s , SOLIrce={StaticResollrce
IpDataSetl}}" / > ' I

<CollectionViewSource x: Key="materiillsandNonTrilditionalMachiningViewSource"
~:'~inding path=MaterialsandNonTraditiohalMachining. Source={StaticResource
!lpDataSetl}}" /> '

<CollectionViewSo'urce
.y:"comparismTraditionalandNonTradi tionalMhch iningViewSource" Sou rce=" {Binding
:(omparismTraditionalandNonTradi tiona IMachining. Source={Static Resource
elpDataSetl}}" / >i

<CollectionVieviSource x: Key=" nonTraditionalMachiningSurfaceF inishViewSource"
ce:"{Binding Path=NonTrad i tionalMachiningSurfaceF Ln i sh , SOlll'ce={StaticResollrce
elpDataSetl}}" /> - ,,!

<CollectionViewSource x: J<ey="broachingApplicationsViewSource" Source=" {Binding
:BroachingApplications. Source={StaticRes\)urce pDBHelpDataSet}}" />

<CollectionVi,ewSource x: Key=" broachingApplicationsViewSolll'cel" Source="{Binding
,:BroachingApplications. source={StaticRes9urce pDBHelpDataSet1}}" />

<CollectionViewSource x:Key="electrol~teSolutionApplicationViewSource"
"ce="{Binding Path=ElectrolyteSolutionApplication. Source={StaticResource
"elpDataSetl}}" /> I

<CollectionViewSource X:Key="electrodfMaterialselectionViewSOUrce"
rce="{llinding Path=ElectrodeMaterialSelect on. Soul'ce={StaticResource

.!elpDataSet1}}" /> 'I
</i-lindow,Resources> , ~

<Window.Triggers> I
<EventTrigger RoutedEvent="FrameworkElement.Loaded">

<BeginStoryboard X:Name="Storyboardl_BeginStoryboard"
·.ryboard="{StaticResource StoryboardJ.}"/> I

</EventTrigger>
</Window.Triggers>

I

I
<GridLoaded="Window Loaded" DataContext='/{StaticResource

- I
'Dle2aFacingTurningBoNingViewSource}" Height-l.T"663" >

<Grid,Background>
<LinearGradientBrush EndPoint="l.Q.S" StartPoint="O.O.S">

<GradientStop Color="Black" Offset="O,377" />
<GradientStop Colora"White" Offset="l" />

</LinearGradientBrush> !
</Grid.Background>
<TabControl Height=" 524" HorizontalAlignment=" Left" f'ilarg:i.n="12. 127.0.0"

: e="tabControl1" VerticalAllgnment= "Top" Wi

1
th="963" >

<TabItem Header="Machine Operatio s" NLlIne="tabIteml" AJ.loIoIDrop="False"
'ontSizG="14" Loaded= "Window_Loaded" > '

<Grid Height="459"> I;
<TabControl Height="427" ~orizoritalAlignment= ..Left"

'rgin="139. 44. 0J 0" Name="tabContro12" VerticalAlignrnent="Top" Width="808">
I



<TabItem He<lder="PDBl" Name="PDB1" FontSize="l2"
:'PD81Joaded" Initialized=uPDBl Initialized">

<Grid Background=>Jhite">
<Grid.ColumnD~finitions>

<columnDetinition Width="89*" />
<ColumnDefinition Width="709*" />

</Grid.column¢efinitions>
<Rectangle Hefght=" 226" 1·lorizont<:llAlignOlent=".Left~'

,n:"81,82, a, a" Name="rec"tangle1." S"tl'oke="m:FA7D2FF" VcrticalAlicnment="Top"
.,1:"452"StrokeThickness="2" Grid. Column="i" >

<Rp.ctangl!.Fill> .
<LinelrGrildientBruSh EndPoint="l,B.5"

<<EradientStop Color="Black" Offset="0" />
<~rildientStop CoJ.or="1IFF36BBF8". Offset="l" />

</Lin~arGradientBrush>
</Rectangie.Fill>

</Rectangle> I
<ComboBox Height="3B" HorizontalAlignment="Left"

,in="245,154,0,0" Name=" comboBox2" VerticalAlignment= "Top" Width=" 260"
layHemberPath="tensile strength " Lt emsSour-cee "{Binding}" FontSize=" 14" Grid. Column= "1"
:adOnly="True" OropOownClosed=" combOBox2_DropDownClosed" / >

<ComboBox Heinht="3B" HorizontalAlignment="Left"
,in="24S,202, B, B" Narne«"comboBox3" 'JerticalAlignJl1ent="Top" Width=" 260" FontSize="14"
.:.Column= "1 " > I

<ColllboBox]tem Content="25/1000" />
<ComboBoxitem Content="5B/1000" />
<combOBO!t~tem Content="75/1000" />
<ComboBox tern Content="lB0/10B0" />
<CoOlboBox tem Content="150/1000" />
<ComboBox~telll Content="200/1B00" />
<combOBox~teOl Content="300/1000" />
<Combo!3ox tern Content="500/1000" />
<CornboBox telll Content="800/1000" />

</Colllbo[lox> I
<Button Conte~t="Search" Height=":;l0"

izontalAlignment=" Left" Margin=" 395,253,0,0" Name="button5" VerticaIAlignment="Top"
rth:"Wj" Click="button5_Click" FontSize="14" Gricl.Column="l" />

<Label Height=,"Auto" HorizontalAlignment="Left"
'gin="553,255, a, a" Namee " labe119" Vert icalAlignment= "Top" FontS iz e= "16"
erBrush="#FF2BCaFF" BorderThickness=" 2" Fo:regl'ound="White" Gr-i d . CoIunme "1" >

<Label.Baskground>
<LinearGradientBrush EndPoint="l,0.5"

:>'tPoint="0,0.5" > I .

cGradientStop Color="Black" Offset="a" />
cGradientStop Color="itH2BA9FF" Offset="l" !>

</LinearGradientBrush> .
t . </Label. Ba;ckground>

</Label> I

<Label Content~"l.Jork Piece MaterL.1I:"
izontalAlignment=" Left" Margin=" 102,102,0,240" VcrticalAlignment="Center"

"tSize="14" Height="30" Foreground= "White" Grid. CoIumne "L" />
. <Label Content;::"Tensi1e Strength:"

'izontalAlignment=" Left" Margin:;" 126J 154,0, 1~8" VerticalA1ignnrent="Center"
. tSize::"14" Height="30" Foregrouncl="l-Jhite" Ghd.Colurnn="l" /> .

. <Label ContentL"Unit Power for Turning and Milling With
··:respondingChip Thickness" FOntFarnilY="Maia~dra GO" FontSize="18" Height="Auto" .
izontalAlignment=" Left" Margin:" 42,26,0,0" Name=" label65" VerticalAlignment="Top"

I '

I
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:h="58B" Foreground= "white"
:.ColumnSpan="2">

BorderBrush="~IF FS2CAFF" BorderThic knes s=" 2"
I

<Label.Background>
<LinlearGradientBrush EndPoint="l, O. S"

'tPoint=" e, e .5" >
" ,<GradientStop Color="Black" Offset="(3" I>

rGradientStop Color="nFF3479Bl" Offset="l" I>
</LirearGradientB~ush>

c/Label·fackground>

</Label> ~
<Label Conte t="Chip Thickness" FontSize='''14''

ground="White" Height=" 30" HorizontalAli nmerrt=" Left" Margin="138, 202, 0,140"

rticalAlignment="center" Grid .Column="l" If
<ComboBox DifplayMemberpClth="workPieceMaterial"

.Uolumn="l" Heigh't=" 30" HorizontalAlignmfnt=" Left" ItclIIsSoul'ce=" {Binding}"
"gin="245,1(32,(3,24(3" Name="workPieceMateriplcomboBoX4" .VerticalAlignment= "Center"
-h="26B" DropDovmClosed=" comboBox1_DropDo~mClosed" FontSize="14" >

<ComboBox.ltemsPanel>
<ItemsPanelTemplate>

tVirtualizingStackPanel I>
</It~msPanelTemplate>

c/ComboB9x.ltemspanel>
</ComboBox> !

<IGrid> !
</Tabltem> I
<TabItem Header="PDB2" Name="PDB2" Loadcd="PDB2 Loaded">

<Grid Width="Aut9" Background="White" > - - --
<Rectangle HGdght=" 226" HorizontalAlignll1ent=" Left"

'gin="155J 68,(3,(3" Name=" rectangle2" stroket"ffFFA7D2FF" StrokeThicknes 5="2"

.•ticalAlignment="Top" Width="4S2"> I
<Rectangle. Fill>

<Lin1arGradientBrush EndPoint="1,0.S"

~GradientStop Color="Black" OHset="(3" I>
~GradicntStop Color="1tFF36B8FS" Offset="l". I> '

</LiriearGradientBrush>
</Rectan~le.Fill)

</Rectangle> I

<Grid HorizontalAlignment=" Left" ~1argin=';182, 114, (3,e"

VerticalAlignment="Top">
<Grid.CoiumnDefinitions)

<ColumnDefinition width="Auto" (>
<Colu'mnDefinition lVidth="Auto'; I>

</Grid.ColumnDefinitions)
<Grid.RowDefinitions)

<Rov/Definition 1-leight="J\uto" I>
<Ro;vDefinitiol1 Ileigllt="J\uto" />
<ROWD~Ifinition Hcight="Auto" I> ' ,

</Grid.RovDefinitions>
< Label Co tent="Work Piece ~1aterial:" Grid. Column="e"

. id.Ro~J=ue"HorizontalAlignl11ent=" Left" Margi ="3" VerticalAlignment="Center"
:reground="White"I> I

<COl11bOBOX!DisplaYMCl11berpath="workPieceMaterial"
. id.Column="1" Height e "38" HorizontalAlignmept=" Left" ItemsSource=" {Binding}"

Name="workrieccMaterialcombo~ox" VerticalAlignmcnt="Center" Width="26e">
<Comb?Box.ltemspanel>

<ftemspanelTemplate>
I <VirtualizingStackPanel I>

<fltemspanelTemPlate>

!



</Co~bODox.ltemsPanel>
</COmbOB~X>
<Label Content="J'1eters Per l'1inute:" Grid. Column="e"

'.0\'1="1"HorizontalAlignment=" Left" f-largin=" 3" VerticaIAlignment="Center"
"ound="White" /> I

<I.abel cbntent="{Binding Path=MetersPerMinute}"
·.Column="l"Grid.Row="l" Height=":l8" Hor:!.zontalAlignmcnt="Left" Margin="3" __
:'metersPerMinuteLabel" verticalAlignment="center" Foreground="White" / >

<Label ctntent="Feets Per Minute:" Grid.Column="e"
'!.ROI'I="2"HorizontaIAlignment=" Left" ~1<lrgTn="3" VerticaIAlignment="Center"
gr'ound="White" /> I .

<Label Cjntent="{Dindinc Path=FeetsPerMinute}"
.Holumn="l" Grid.Row="2" Height="28" Hor zontalAlignment="Left" ~1argin="3"
:'feetsPerMinuteLabel" VerticalAlignment "Center" Forcground="I.Jhite" />

</Grid>
<Label DordeIBrush="UFF52CAFF" BorderThickness="2"

m~="Lathe Cutting Speeds With High speed Tool nit for Facing Turning and Boring"
tfamily="Maiandra GD" FontSize="18" Foregrlound="White" Height="Auto"
;zontalAlignment=" Left" Margin=" 35,26,0, e"! Name=" label68" Vertic<llAlignment="Top"
:h:"627") !

<Label.Bdckground>
<Lin~arGradientBrush EndPoint="l,0.5"

<rradicntStop COlo"="Black" Offset="0" />
<GradientStop Color="1fFF3479Bl" Offset="l" />

</LinearGradientBrush>
</Label.BDckground>

</Label>
</Grid>

</TabItem>
<Tabltem Header="PDB3' Name="PDB3">

. <Grid Background=rWhite" >
. <Rectangle Hetght="226" Horizont()lAlignment="Left"

'gin="l71,82,e,e" Name- " rectangle3" St roke= '[!tFFA7D2FF" Str'okeThicknes s=" 2"
,'ticalAlignment=" Top" width=" 452" >

, <Rectangl,.Fill>
<LinearGradientGI'ush EndPoint:"l, e. 5"

:artPoint="0,0.5"> I
<ClradientStop Color="Black" OHst!t="e" />
<qradientStop Color="#FF36B8F8" Offset="l" />

</Lin~arGradientBrush>
</Rectang~e.Fill>

</Rcctangle> I
<Gdd DataContext="{StaticResource

Je3JLatheFecdsHighSpeedCuttingTool Vie\~SOllrcle}"Hor-Lz ont a.lAl Lgnmente"Left"
-gin="190,138,G, 0" Name="grid2" VerticalAlig'nlllent="Top" >

<Grid.Colu~nDefinitions>
<ColumrDefinition Width="Auto" />
<ColumrDefinition Width="Auto" />

</Grid.ColpmnDefinitions>
<Grid.RowDefinitions> .

<ROWDefinition Height="Auto" />
<RowDe' inition Hcight="Auto" />
<RowDe"JnitJon Height="Auto" f.>

</GrJd.RowIefinitions>
<Label Con "ent="Work Piece Material:" Grid.Column="0"

"id.RoVl="0"HorizontalAlignment="LeH" Margin "3" VerticaIAlignment="Center" .
Jreground="ltJhite" /> " !

. I .

I
I
I

. '



<ComboBox: Displayt>lemberPath="Wol'kPieceMaterial"
.Column="l"Grid. Row="0" Height=" 30" Hor-Lzcrrt a l.Alignmcrrt=" Left"
Source="{Binding}" Margin=" 3" N<JOIc="loJorkPieceMaterialComboBoxl"

.JcaIAlignment="Center" Width="260"> I
<CombpBox.ltemspanel>

<~temspanelTemp1ate>
~ <VirtualizingStackPane~ />

. <yItemsPanelTe~pl<Jte> .
</ComboBox.Itemspanel> ,

</ComboBok> . .
<Label cortent="meter per m:i.nute:" Grid.Column="0"

.J.RDI·I="l"HorizontalAl ignment=" Left" Marglr=" 3" vcr-tica.Le Li.gnmente "Center"
ground="White"/> i

<Label Cohtent="{Binding Path=meter per minute}"
.Holumn="l" Grid. Row="l" Height="28" HorifontalAlignlllent=" Left" Margin="3"
':'meter_per _minuteLabel" VerticalAJignmenf="Center" Foreground="[,Jhite" />

_ <Label cortent="inches per minute:" Grid.Column="(3"
.d.Rm·J="2"Hor-Lzont a.LeHgnmerrte " Left" Margi =" 3" Vertica lAlignOlent= "Center"
19round="White" />

<Label Cohtent="{Binding Path=:i.nches per minute}"
I

.:.Column="l"Grid. Row="2" Hei.ghte "28" HoriFontalAlignment=" Left" Margin=" 3"
:'inches_per _minuteL<Jbel" VerticalAJignmept="Center" Foreground="White" />

</Grici> I
. <Label Border~rush="#FF52CAFF" BorderThickness="2"

rent="Lathe Feeds With High Speed Cutting Tools" FontFamily="Maiandra GD"
tSizc="18" Foreground="White" Height="Auto' HorizontalAlignlllent="Left"
-gin="38,31,0, 0" Name»" label69" VerticalAlignlllent="Top" l,Jidth="406">

<Label.Batkground>
. <LinerrGradientBruSh EndPoint="l, e. s"

<$radientstop Color="Black" Offset~"e" I>
<yradientStop Color="~tFF3479Bl" Of.fs~t="l" I>

</Lin,arGradientBrush>
</Labe1.Background>

</Label>
</Grid>

</TabItem>
<Tabltem Header="PDB4' Name="PDB4" Initia1ized="PDB4_1oaded">

<Grid>
<Rectangle Helght="2S6" Horizonta1Alignment~"Left"

'~in="39,55,e,0" Name-" rectangle4" St rake="H FA7D2FF" StrokeThickness=" 2"
ticalfllignment="Top" Width=" S6S" >

<Rectangld.Fill>
<LineqrGraclientBrush EncJPoint="l,e.S"

artPoint="e,e.s"> I

<qradientStop Colol'="Black" Offset="e" />
<qradientStop Color="ttFF36B8F8" Offset="l" />

</LinearGraclientBrush> .
</Rectang~e.Fill>

</Rectangle> I

<ComboBox Height="30" Horizanta1Alignrnent="Left"
. "gin~"324,63, e,~" Nam7="workpi7ceMaterialC'o~boBOX~" Vertica1Alignment="Top" Width="212"
.1ectlOnChanged= workpleceMaterlalcomboBox2_~electlonChangecJ" ItemsSource=" {Binding}"
IsplayMemberPath="WorkpieceMateria 1" I
.opDownClosed= "workPieceMaterialcornbOBOX2_Dr~'PDOl'lnClosed" / >

1 ' <ComboBox Hei ht="30" HorizontalAlignmen't="Left"
rgin="324,101, 0,0" VerticalAlignment= "Top" idth=" 212" Name="tool_materia1Combo[3ox"

::emsSource=" {Binding}" Dis pLayrlember-Pa't h» "to 1 material" Is Editable=" False"
. pOOl·mClosed="tool materialComboBox DropDownClosed" />

- - I

I
I

I



I
I ,

. . <Button cortent="SearCh" Height="31"
:'ilont,11Alignment=" Left" l'1ar'gin=" 1142,137:.e,0" Name="button20" VerticalAlignment="Top"

tth="95" Click="button20 Click" I> ~
- <Label Hei ht="23" HorizontalAlignment="Le-Ft"

rcin="430,181
J

0 J 0" Name="feedlLabel" Vcr :'lcalAlignrnent="Top" Foreground="White" />
<.Lobe.l 'he.ikht=" 1_'0" \-\or-iLQ\ tall\li~(\\\\e.nt=" left"

.lrgin="L'.3e,215,0,0" NaI1l0="feed2Label" vcr{:icalJl..lignmcnt="·\op" Foreground="White" I>
<Label Hei~ht="28" Hor:i.zo,it<llAlignment="LeH"

~rgin="430, 249) 0)8" Narne="feed3Label" verpcalAlic.:nrnent="Top" Foreground="White" />
<t.abe 1 He:i.~ht;::" 28" Hor Iz crrta Le ltgnmerrt-." Lef't "

'<lrgin="430J 283,0,0" Name="feed4Label" ver'~iCalAlignlllent=" Top" Foreground="l.Jhite" / >
<Label Bar erBrush="lIFF52CAFF" BorcferThickness="2"

[ontent="Cutting Conditions for Turning" lontFami1y="Maiandra GD" FontSize="18"
foreground="White" Height="Auto" Horizonta~Alignlllent=" Left" Margin="65) 15)0, 0"
,e="labe170" VerticalAlignment="Top" lIJidSh="275">

<label.Background>
<Li~earGradientBrush EndPoint="l,O.S",

<GradientStop Co10r="81ack" offset="O" />
<GradientStop Color="#FF3479Bl" Offset="l" I>

</L~nearGradientOrush>
</Labellsackground>

«/Labe I» \
<Label Cont,nt="Work Piece Material;" FontSize="14"

·"'egrol!r.::!~"White" Height="30" Horize,nt<JlAltgnment=" Left" Milrgin="lG7, 63, 0) 277" ._.
/erticalAlignment=" Center" 1> I

<Label Contdnt="Too1 Nater'ial;" FontSize="14"
'ore~round="White" Height=" 38" Horizont a lAll1 gnment=" Left" 1'1;]rgin=" 2t~9) 101:,0) 239"
lerticalAlignment="Center" I>

ct.abe l Conte nt="feed in "fin per rev", 4/10 - 60/10 and
jepthin mOl== S - 10" Height="28" HorizontaMlignment="l.cft" fvlargJn="39,181)0JO"
i:ame="label71"Vertic alAlignment= "Top" Forc9l'ound= "Whitc" />

<Label Contert="-Feed in mm per rev = 25/100 - 5/10 and I
~epthin mm = 2 - S" Foreground="White" Heiglrt="28" Horizonti'llAlignrrient="Left"
.rgin="39,215J0,G" Name="label72" VerticalA .ignlllcnt:-="Top" />

. <Label Conte t="feed in mm P(~I' rev = 2/10 - 3/10 and
epthin mill= 5/10 - 2" Foreground="White" H~ight="28" HorizontalAlignment="Left"
'rgin="39,249,0)0" Name="labe173" VerticalAlignment="Top" I> -- -

<Label ConteQt="feed in mm per rev = 5/100 - 2/10 and
'epth in mOl= 1/18 - 5/18" Foreground="I.Jhite'[ Height="2S" HorizontalAlignment="Left"
rgin="5)283)0)0" Name="labe174" VerticalJ\l~gnment="Top" I> .

</Grid> I
</Tabltem> I
<TabItem Headcr="PDBS

1

" N<:lIl1e="PDI35">
<Grid I> "

<ITabltem> I
<Tab1tem Heaael'=" PDBG!"N::W)0=" PDf3G" Loadede " PlJ86 loaded" >

<Grid> I
<Rectangle He.Lght=" 285" l1orizont.:11/1,J:i.gnmcnt=" Left"

, , I

'gIn:'62J43 J 0) 0" Name=" rectangleS" Stroke::: "ifFFl\7D2Fr-" S"t rokeThickness=" 2 ,;
.rticaLUignOlent="Top" Width="S64" > I '

< nect:anglf.. r- ill >
<Line1rGr~dientBrus~ EndPoint="1~O.5"

<drlJd:lentstop Colol~="[llack" OHsct:::"0" />
<ql'adientStop Color="1IFF36BBr-8" Offset="l" />

</LindarGradientBrush>
</Rectang~c. Fill>

</RcctzlnglG>



I

i

I

,ComboBo>: Jig "t=" 3e" lie" iz00ta lAlienment=" left"
in="30G)50} 13}0" Name="VIOI'kPiL'CeM<!terinltolllb0f30X3" ver-tic al Al i.gnment e 'Top" Width=" 212"
sSO~I/'C~="{Binding}" Disp12yr-iOmbc!'Pcltl1:: "!·JOrkPiCCCi''1.Jtcri;:!l'' Loaded"" "PDB6_loilded"
DO~II1Clo$ed::"workPiecer·1JterialColl;bo[:oxJ nosed" />

<ComboCox f.ibight=" 30" Hor izont a Lc Li gnment>" Le Ft"
'in="306}8S}a,0" Name=''\.JOrkPi ecerlClterialflardneSSBHNcomb0l30X" VerticalAlignment="Top"
,~h="212" ItemsSource=" {l1indinc}" Display tembcr-Pa th= "WorkPiccei<laterialHardnessBHN"
Y1DGlJn(]osed= '\'JorkPiecer~atc r-ialHiJ l'dnessGH llColllbo!30x_Closed" />

<Labo L Cont-'nt="Work Piece ~\ater'i:Ll:"
izontalAlignment=" Left" Mar-gin- "J.52) 47) 0p 250" Vertica lAlignlncnt= "Cen ter" Heigh t="31"

)rp.ground="White"/> ,
< t.abe I contpnt="IrJork Piece ~1ateriill Hardness [l1·IN:"

"izontalAlignment=" Left" Margin=" 6:~)84,0} f16" verticaIAlignment="Center" Height=" 28"
:reground="White" />

<ComboBox D splayMemberpatll="Toolf.1aterial" Height="30"
'izontalAlignment=" Left" Lt emsSour-cee " {1Ji!,ding}" r·lal'g:i.nc.:"3GG)121) 0) 0" Name="comboBox4"
:'ticalAlignment="Top" Width="212" /> I

< Label Cont~nt="Tool ~latel'iill:"
rizontalAlignment=" Left" Margin=" 194) 118}d» 177" Vertic ;;JJ.Alignmellt,," Center" Height="33"

':'cground="White" /> I
< Label Heig~t=" 28" Hor-Lz on't a l Al Lgnmerrt e " Left"

rgin="420)194)0)G" Name="labeI2" VerticalfLignnrcnt="Top" r-ol'egr'ound="White" t>
<Button con·r.ent","SearChU lIeight::"31"

rizontalAlignment=" Left" ~largin= "/I.2.0} IS7) ) 0" Nume="button7" ver'ticalAUgnment="Top"
:dth="98"Click="button7 _Click_1" />

< Label Height=" 2.8" HorLz on tC'llAl:i gnment=" Left"
Name="labe13" verticaI1lignment="Top" Foregl'oLlncl="I~hite" />

<Label Heig/)t="28" HorizontalAligllment""Left"
Name="labe14" Vertical~lignment="Top" FOl'egrouncf="White" />

<Lilbel /-Ieig~t="28" HorizontalAljgnmcnt="Le-Ft"
Name="labe15" Vertic8lJ\lignm0.nt="Top" Foregr'oLlncl:.-"White" I>

ct.abe l contlnt""[laCk Helke AnGle:" -',
~rizontalAlignment=" Left" Mar-gIn- "21}7,190) ) 138" ver tic DIAlignment=: "cen ter"
'orcground="White" />

<Label Cont(nt="Side Rake Angle:"
'rizolltalAlignment=" Left" Margin=" 2')9,216) 0) 112" Ver-t i.ca lAl ignmerrt» "Center:"
:~regrol'''c::"Whit e" /> I -

<Lubel contdnt="End Cle:Jrunce Angle:"
rizontalAlignment=" Left" t'1argin=" 272) 240)e) 88" VerticalAlignlnent,,"Center"

"'cground="White" /> I .
<Label contJnt~"S:i.de Cl car ance Ang l e ;"

rizolltali\lignment=" Left" Margin=" 269} 266}9} 62" Vert:i.c3JAlienmcnt= "Cerrt cr-"
Jrl'grounct="~~t1ite"/> ,

.' <L~iJ.~1 co~telnt~::stciC .~alllp;. ~ncl cu:~t~ngEdG~:"
rizontalAlignrnent=" Left" Mnr-gm= 246) 29_»)J) J.:> VGrtJ.ctll.l\lJ.cnrnen t=, Cen ter

forcground="White" />
< Label "Ieigh t=" 28" 1':cr::zontJ 1/\.ligo1Ilient:c" Left ..

Jrgin="42e)298) e) 0" Name=" labe17" Vertica lAIJ.irsOllllCnt="Top" Foreground= "14h.ite" />
<Ldbc·l florde!rDru sh,,"1tF FS2CAr-r " Gorc:!cr'rhickness="2"

:'ntent~"Tool Angles for S~.nglc Point Cutting Too.ls " '-ontF:Jlllily="Haj()nd!'CI GD"
·1r.tSize="18" Foreground= "vJhite" Height=," Autp" Ilor'izontol/U ignmcrrt=-," I.e Ft"
~rgin="77)6) o, (r' Name="labe175" Vertic: a ~Al~~~I~r.'~t=":r~p" ltJidth"," .;353">'

< l.J [,1; 1. H

r
'!" Lr.r ound:

<Li.n .,)rGI'"d:i.cntfkw,h End!)oint-=":l.) n. 5"
)t",·tl;~Jint::"(]) 0 . :; ">

. !:Cir'ad~(~ntStap (0101'="81ack" Offs~}t::"O" I>
.Gr·udientSi:op CoJor'~~"tIFF3!l70[!l" Of-fset="l" I>

</L.:!. ICiH'~('zidic:nti~I'II~h>

.':' '1,",,,1 "'I"""I'Ot'~rl)../ ..,.,,",.. (" '-"0. .•••...

I
I



</Label>
</Grid>

</Tabltem> I
<Tabltem Header="PDB9E" Name="PDB9E">

. • J

<Gr~d> I
<Rectangle HPight="270" HorizontalAlignment="Left"

'!in="92 J75 J0 J 0" Name=" rectangle6" St r-oke='~IFFA7D2FF" StrokeThickness=" 2"

,iicalAlignment="Tor:\"Width=" 452" >
I <Rectang e.Fill>

<Lin arGradientBrush EndPoint="lJ 0.S"

:artPoint="BJ0.5" > GradientStop Color="Black" Offset="O" />
fGradientStop Color="#FF36B8F8" Offset="l" />

</LipearGradientBrush>
</Rectan~le.Fill>

</Rectangle>!
, <Grid DataContext="{StaticResource

.~~rillingSizespar~metersViewSource}" HOt~izontalAlignment="Left" Margin="142 J82J0J0"
?grid3" verticalAlignment="Top" Width=" 88">

<Grid.Co umnDefinitions>
<coltmnDefinition Width="Auto" />
<ColamnDefinition Width="173" />
<coll~mnDefinition Width=" 20*" />

</Grid.cJlumnDefinitions>
<Grid.Ro1Definitions>

<Row~efinition Height="Auto" />
<Rowqefinition Height="Auto" />
<Rowqefinition Height="Auto" />
<RowDefinition Height="Auto" />
<Rowdefinition Height="Auto" />
<Rowdefinition Height="Auto" />
<Rowdefinition Height="Auto" />

</Grid.RdwDefinitions>
<Label cdntent="size for regular type:"

'rid.Column:"0"Grid. Row="0" HorizontalAlignnjent=" Left" 1'1argin="3"
IrticalAlignment="Center" Foreground="White" />

<ComboBo~ DisplayMemberPath="size for regular type"
rid.Column:"l"Grid. Row="O" Height="23" Hor~zontalAlignment=" Left"
::emsSource="{Binding}"Margin="3" Name="size~for _regular _typeComboBox"
rticalAlignment="Center" Width="120" Backgr;aund="White"> , I'

<ComboBox. ItemsPanel >
<[temspanelTemplate>

! <VirtualizingStackPanel />
</ItemspanelTelllplate>'

</com~oBox.ltelllspanel>

</combOBOI><Label Go tent="size for bell type:" Grid.Column="0"
'id.ROl~="l"HorizontalAlignment="Left" Margi ="3" VerticalAlignment="Center"
'oreground="White" /> .

, <ComboBox DisplayMemberpath="size for bell type"
:'id.Column:"l"Grid.Row::"l" HGight="23" Hori ontalAlignl1lent="Left"
:temsSource="{Binding}"Margin="3" Name="sizelfor _bell_typeComb'oBox"
erticalAlignment="Center" Width="120" Backgrbund="White" >

<Comb~Box.ltemspanel>
<ttemspanelTemplate>
l <VirtualizingStackPanel />

<{ItemspanelTemplate>
</Com~oBox.ltemsPanel>

</ComboBo >



,
<Label c~ntent="wOrk diameter in inches;"

·.Column="0"Grid. Row="2" Hor-Lzont a In.l Lgnmerrt=" Left" r~argin=" 3"
.icalAlignment="Center" Foreground="White" I>

. <ComboBo DisplayMemberPath="work diameter in inches"

,Column="l" Grid. Row="2" Height="23" Hor~"zontalAlignment=" Left"
sSource="{Binding}" Margin=" 3" Name="wor _diameter _in_inchesComboBox"
.icalAlignment="center" Width="120" Backg ound="White">.

, <Corn oBox. ItemsPanel>
. ~IternspanelTemplate>

<VirtualizingStackranel I>
IIternsPanelTernplate>

<Ico boBox.lternsPanel>

</comboB~x>
<Label C ntent="work diameter in millimeters:"

:1.Column="0"Grid. ROI>J="3" HorizontalAlign ent=" Left" Margin=" 3"
icalAlignment="Center" Foreground="Whitej' I>

<ComboBo~ DisrlayMemberporth="work diameter in
'imeters" Grid. Colurnn="l" Grid. Row="3" Height="23" HorizontalAlignment;::" Left"
: sSource="{Binding}" Margin=" 3" Name="work_diameter _in_millimetersComboBox"
:ticalAlignment=" Center" Width=" 120" Background= "vJhi te" >

<CompoBox.Itemspanel>
ItemsPanelTemplatc>

<VirtualizingStackPanel I>
f/ltcmspanelTemplate>

</corboBox.ltemspanel>
</ComboBox>
<Label Cf' ntent="dianrneter of countersink;"

"id,(olumn="0" Grid. Row="4" Hori zontalAlign errt>" Left" Margin=" 3" .
.rticalAlignment="Center" Foreground="l..Jhite' I>

<ComboBo DisplayMemberrath="dianmeter of
:Jllntersink" Grid. Column="l" Grid. Row=" 4" Hefght=" 23" HorizontalAlignr~ent=" Left"
:temsSource="{Binding}" Margin=" 3" Name=" dianmet er-_of_counters inkComboBox"
erticalAlignment=" Center" Width= "120" Bac kground= "White" >

<comrOBOx.ltemspanel>
cltemsPanelTemplate>

~ r <VirtualizingStackPanel I>
~/ItemspanelTcmrlate>

</Co~boBox.ltemsranel>
</ComboBox>
<Label C ntent="drill pi6nt diameter:"

"id,(olumn="0" Grid. Row="5" HorizontalAlignt\lent=" Left" rvJargin=" 3"
.orticalAlignment:"Center" Foreground="White'l I>

«Comboaox Disr1ayMelllbet'Path="drill piont diameter"
· 'id.(olumn="I" Grid. ROI>J="5" Height=" 23" Hor-Lz orrt a LoLi.gnmerrte "Left"
:temssource="{Binding}" Margin:" 3" Name:"dri l_piont_diameterComboBox"
erticalAlignment=" Center" Width=" 120" Backgound» "White" >

<Com oBox.ltemsPanel>
ItemsPanelTemplate>

<Virtualiz-ingStackPanel j>
IItemsPanelTemplate>

<ICo boBox.ltemsPanel>,
</ComboB x>
<Label cqntent="body size:" Grid.Column="(3"

Grid.Row="6"HorizontalAlignment=" Left" MargJiln="3" VerticalA1ignment="Center"
foreground="White" I>

. <ComboBo· DisplayMemberPath="body size"- _
~id.Column="I" Grid. Row="6" Height="23" Hor~zontalAlignment=" Left"
n~~ource="{Binding}" Margin="3" Name="bod~_sizecomboBox" VerticalAlignment="Center"
Mth="120" Background="White"> 1

I



I
I

I
I

<ComboBox.ltemsPanel>
:<Itemspanel Template>
i <VirtualizingStackPanel />
j</Itemspanel Template>

</c9mboBox.ltemspanel>
</ComboBox>

</Grid> I
<Label Conterit="Centre Drilline Sizes" Height="2,8"

ilontalAlignment="Left" Margin="172,51,0,\0" Name="labe19" VerticalAlignment="Top" />
<Label Bord5rBrusil="1iFF52CAFF" l3orderThickness="2"

ent="CenterDrilling Sizes and Correspon1ding Parameters" FontFamily="Maiandra GO"
Size="18"Foreground= "White" Height=" Aut1b" Horizonta lA1ignll1ent="Left"

gin="34,15,0,0" Name=" label13" verticalAlignll1ent="Top" l-<Jidth="426" >
<Label. Background>

<Lin~arGradientBrush EndPoint="l,0.5"

~GradientStop Color="Black" O-Ffset="0" I>
kGradientStop Color="#FF3479Bl" Offset="l" I>

</Li earGradientBrush>
</Label. ackground>

<I Label>
</Grid>

</TabItell1>
<TabItem Headpr="PDB " Name="tabltem21">

<Grid> I
<Rectangle Hpght="270" HorizontalAlignment="Left"

-gin="176)55)0) 0" Name=" rectangle7" Stroke-
I
-" JtFFA7D2F F" StrokeThicknes s=" 2"

."ticalAlignment="Top"Width="452"> "I
<I~ectangle. Fill>

<LinjarGradientSrush EndPoint="l,e.5"

GradientStop Color="Black" Offset="0" />
~Gradientstop Color="#FF36B8F8" Offset="l" I>

</Li1earGradientBrush>
</Rectan~le.Fill>

</Rectangle>
<Grid DataCo~text="{StaticResource

I

:,lingAnglesCastAlloySteelsViel>JSource}" Hor:l.zontalAlignment=" Left" Margin="201,71,e',e"
e:"grid4"VerticalAlignment="Top"> I .

<Grid.Co~umnDefinitions>
<Co14mnDefinition ltJidth="Auto" />
<coldmnDeHnition Width="Auto" />

</Grid.ColumnOefinitions>
<Grid.RoJOefinitions>

<Rowgefinition Height="Auto" I>
<RowDefinition Height="Auto" I>
<RmoJDefini tion Height=" Auto" I>
<Rowgefinition Height="Auto" I>
<RowDefinition Height="Auto" I>
<ROlvD1efinition Height="Auto" I>
<ROWD~Ifinition Height="Auto" I>,

</Grid.Ro~efinitions> .
<Label Co l'tent="work piece material:" Grid. Column="(3"

:rid,RovJ="0" HorizontalAlignment=" Left" Margir="3" VerticalAlignment= "Center"
:oreground="l>Jhite" I> '

<ComboBox DisplayMell1berPath="work piece material"
';id.Column="1" Height=" 26" Horizonta lAlignme t=" Left" ItemsSource=" {Binding}"

Name="work_piece_materialCom oBox" VerticalAlignment="Center"

..

:arIPoint="0,0.5">-



«:

<Com oBox.ltemsPanel>
<ItemsPanelTemplate>
I <VirtualizingStackPanel />
</ItemsPanelTemplate>

</ComboBox.ltemsPanel>
</ComboB~x>
<Label C9ntent="back rake angle in degrees:"

.Column="0"Grid. Row="1" HorizontilIAlignment=" Left" r1argin="3"
.icalAlignment ••"Center" Foreground="White' I>

<Label CQntent="{Binding Path=back rake angle in
ees}" Gl'id. Column="l" Grid. Row="l" Heigh'~=" 28" i-iorizontalAlignment=" Left" Margin="3"
','backJake_angle_in_degreesLabel" vertiqaIAlignment="Center" Foreground="Whi ten / >

<Label cqntent=" side r-ake angle in degrees:"
Holumn="0" Grid. Row="2" HorizontaIAlignnlent=" Left" M;Jrgin=" 3"
.icalAlignlllent=" Center" Foreground= "Whi te'i / >

<Label (;Cjntent="{Binding Path=side rake angle in
ees}"Grid .Column="l" Grid. Row="2" Height="28" HorizontalAlignlllent="Left" Margin="3"
:'sideJake_angle_in_degreesLabel" VertiqaIAlignment="center" Foreground="White"I >' ,

. <Label C1ntent="side relief angle in degrees:"
:d.Column="0"Grid. Rm·J="3" Hor-i zont a l Alignment e "Left" Margin=" 3"
icalAlignment="Center" Foreground,,"White'l />

<Label C9ntent="{Binding Path=side relief angle in
:rees}"Grid.Column="l" Grid.llow="3" Heigh~="28" Horizont:lIAlignment="Left" Margin="3"
:"sideJelief _angle_in_degreesLabel" vertJicaIAlignment="Center" Foreground="White"/>

<Label Cdntent="front relief angle in degrees:"
Holumn="0" Grid. Row="4" HorizontaIAlignnjent=" Left" ~1argin=" 3"
.iicalAlignment=" Center" Foreground::"Whi te'I / >

<Label Cqntent="{Binding Path=front relief angle in
rees}" Grid. Column="l" Grid. Row="4" HeightJ="28" HorizontaIAlignment=" Left" Margin="3"
e:"frontJelief _angle_in_degreesLabel" velticalAlignment= "Center" Foreground="White"

<Label C9ntent="side cutting edge angle in degrees:~I
·id.Column="0" Grid. Row="5" HorizontalAlignnlent=" Left" Margin=" 3"
rticalAlignment="Center" Foreground="White" />

\ <Label (o,ntent="{Binding Path=side cutting edge angle
. degrees}" Grid. Column="l" Grid. Row="5" Height=" 28" HorizontaIAlignrnent=" Left"
'gin="3" Name=" side_cutting_edge_angle_in_d:egreesLabel" VerticaJ.Alignment='· Center"

'Jreground="White" />
<Label cdntent="end cutting edge angle in degrees:"

:id.Column="0" Grid. Row="6" HorizontalAlignm:ent=" Left" Margin="3"
.rticalAlignment=" Center" Foreground= "White"i />

<Label Content="{Binding Path=end cutting edge angle
. degrees}" Grid.Ccilumn="l" Grid.Row="6" Height="28" HorizontaIAlignOlent="Left"

gin="3" Name="end_cutting_edge_angle_in_degrees Label" VcrticaIAlignment=" Center"
. eground="White" I> I

</Gricl> .
<Label Borderprush="itFF52CAr-F" BorderThickness="2"

:.ntent="Cutting Angles Cast Alloy Steels" FohtFarnily="Maiandra GO" FontSize="18"
'oreground="White" Height=" Auto" HorizontalAlJ.gnment=" Left" Margin="79) 12) 0)e"
\ e="lubeI76" VerticaIAlignment="Top" Width=h76" >

<Label.Background>
<LinebrGr-adientBrush EndPoint= ~'1)0.5"

ItartPoint="O)0.S"> i .
<pradientStop Color="Black" Offset="0" />
<pradientStop Color="HFF3479B1" Offset="l" />

</Lj~parGradientBrush>
</Label.B~ckground>

</Label> I
</Grid>



</TabItem>
<Tabltem Header="PDspi" Name="tabltern22" Loacled="t22_Loaded"

<Gri~~ectangle Hlight="270" HorizontaIAlignment="Left"
lin="149)63) 0) 0" Name=" rectangle9" Stroke!::" 4tFFA702F F" S trokeTh Ickness-"2"
·ticalAlignment="Top" Width="452"> I

<Rectang;J.e. Fill>
<LinlearGradientBrush EndPoint="l) 0.5"

j
I<GradientStop Color="Blacl~" OHset="0" I>
~GradientStop Color="#FF36B8F8" Offset="l" I>

</Li~earGradientBrush>
</Rectanrgle.Fill>

</Rectangle>!
<Combo!3ox o'ilsplayl>-Iemberpatll="size of drill in

Jlimeters" Height=" 30" HorizontaIAlignment-" Left" Margin=" 350) 137) 0) 0" Name="combol3ox5"
.' icalAlignment="Top" Width="212" rternsSource="{Binding}"
'OpOOloJnClosed="cornboBox5_DropdownClosed" / >

<ComboBox D' sp l ayr+ember-Pathe vdept h of hole in
'Iliaet er s " Height="30" HorizontalAlignment=" Left" ISEditable=" False"
:: sSource="{Binding}" Margin=" 350) 175) 0) 0,,1 Name="cornboBox6" VerticalAlignment="Top"
oth="212"I>

<Button Con ent="Search" l-Ieight="31"
"izontalAlignment=" Left" Margin=" 467) 227)0:) 0" Name=" button8" VerticaIAlignment="Top"
jth="95" Click="button8 Click 1" /> I

- -<Label l-Ieig~t="28" HorizontCllAlignment="Left"
rgin="455)269)0) 0" Name="labelll" Vertica~Alignrnent= "Top" Foreground="White" />

<Label Cont5nt="size of drill in millimeters:"
~rizontalAlignment=" Left" Margin="178) 137)q) 202" Vel'ticaIAlignment="Center" Height="31"
:creground="White" /> I . '

I <Label Cont9nt="depth of hole in millimeters:"
rizontalAlignment=" Left" ~1argin=" 161) 174J ~J 164" VerticalAlignment="Center" Height="32"

'oreground="White" /> ~
<Label BOrd~rl3rUsh="#FF52CAFF" !3orderThickness="2"

~ontent="Cutting Fluid Requirements of Pres ure and Viscosity in External Chi.p Removal
:~nprills" FontFamily="Maiandra GD" FontSi e="18" Foreground="White" Height="Auto"
1\lri~ontalAJ.ignment=" Left" Margin=" 6,16) 0J 0"1 Name="label77" VerticalAlignment="Top"
:dth="72B"> I

<Label.~ackground> .
<Lil earGradientBrush EndPoint="l) 0.5"

.tialized="PDB9I" >

:;rtPoint="0) 0.5" >

ItartPoint="0) 0 . 5" >

I<GradientStop Color="Black" OHset="0" />
I<GradientStop Color="HFF3479B1" Offset="l" I>

</L~nearGradientBrush>
< / t.abe L'nackgr-ound >

</Label> I
</Grid> I

</Tabltem> I
<Tabrtem Header="PD~9j" Name="tabrtem23">

<Grid> I .
I •

<Rectangle Height="203" HorizontalAlignment="Left"
~rgin="134)58J 0) 0" Name=" rectangle8" Strok~="#FFA7D2FF" StrokeThickness=" 2II

lerticalAlignment= "TopII Width=" 525" > i
<Rectandle,Fill> --

<u'learGradientBruSIl EndPoint="lJ0.5"

<GradientStop Color="Black" Offset="0" !>
<GradientStbp Color="UFF36B8F8" Offset="l" />

ItartPoint="e) e. 5">



</l~nearGradientBrush>
</Rectangle.Fill>

</Rectangle>i
<Grid DataContext="{StaticResource

.ingFluidVolumeP re s s u reI nte rna lChipRelliova lGunDrillsViewSou rc e}",

.zontalAlignment=" Left" Margin=" 164,95J 0J 0" Name="grid5" VerticalAlignment= "Top" >
<Grid.CdlullinDefinitions>

<co~umnDefinition width="Auto" />
<Co~umnDefinition Width="Auto" />

</Grid.OolullinDefinitions>
<Grid.R~wDefinitions>

<RoJDefinition Height="Auto" />
<Rowbefinition 1~leight="Auto" />
<Row'oefinition HC'ight="Auto" I>

< /Grid. RIOWOefinitions>
<Label Content="hole diClmeter in millimeters:"

.Holumn="0" Grid. Ro\.J="0" HorizontalAlign/'nent=" Left" MClI~gin="3"
icalAligntnent="Center" Foreground="White" I>

<ComboBo~ DisplayMemberPClth="hole diameter in
'imeters" Grid. Co Lumne "L'' Grid. Row="a" Height=" 23" HorizontalAlignmerrt=" Left"
. sSource="{Binding}" Murgin=" 3" Name="hol;e_diameter _in_mill imetersComboBox"
"licalAlignment="Center" Width="12a"> I

<ComboBox.ltemsPanel>
~ItemsPanelTemplate>
! <VirtuCllizingStackPanel I>
</ItemsPanelTemplate>

<IComboBox.ItemsPunel>
</ComboB'ox>
<Label C~ntent="fluid flow volume in liters per

cnute (litres/min):" Grid. Column="e" Grid. f{bw="1" Hor-i z ont al.Al lgnmen't e "Left" Margin="3"
IrticalAlignment=" Center" Foreground= "Whi tel"1>

<Label Content="{Binding Path=fluid flow volume in
:itersper minute (litres/min))" Grid.columnr"l" Grid.RO\.J="l" Height="28"
rizontalAlignment="Left" Margin="3" I

'e="_fluid_flow_volume_in_liters_per _minutl~_litreS_min_LClbel"
IrticalAlignment="Center" />

<LClbel Content="pressure:" Grid.Column="O"
:rid.Rm·J="2"HorizontalAlignment=" Left" Marg· n=" 3" Vertic<llAlignment::"Center"
~reground="White'" I>

<Label Cpntent="{Binding Path=pressure}"
"id.Column="l" Grid. Row="2" Height=" 28" Hor-Lz orrt a La.lignmerrte "Left" Margin="3"

e="pressureLabel" VerticalAlignment="Center" /> . .
</Grid> I

<Label BorderOrush="ttFFS2CAFF" BordcrThickness=" 2"
:OfItent="Cutting Fluid Requirements of Pressure and Viscosity in Internal Chip Removal
:10 Drills" FontFamily="Maiandra GD" FontSiza="18" Foreground="White" Height="Auto"
'JrizontalAlignment=" Left" Margin:::"10) 10, 0, a;' NClme:::"labe110" VerticalAlignlllent="Top"
:dth="723"> .

<Label.BbckgrOund>
<Lin~arGradientBrush EndPoint:::"1,0.S"

ItartPoint="0,0. S"> .•,

I
GradientStop Color="Black" Offset="0" I>

Gradientstop Color="ttFF3479Bl" Offset="l" I>
</Li,earGradientBrush>

</Label'laCkgro~nd>
</Label>

</Grid>
<ITabItem>
<TabItem Header="PDB9" Name="tabItem24">

I

I

I



<Grid> i . .
<Rectangle l1eight="140" HorizontaIAlignment="Left"

~in="81}112} (3) 0" Name=" rectangle10" Stroke= "1tFFA7D2FF" StrokeTllickness=" 2"
'ticalAlignment="Top~' l~idth="543"> I

<Rectangle. Fill> .
<LihearGradientBrush EndPoint="1}B.5"

I <GradientStopColor="l3lack" Offset="0" I>
I <GradientStop Color="#FF36B8F8" -Offset="l" I>

</t.:'J.neC:H'GradientOrustl> .

</Recta~gle.Fill>
</Rectangle'
<Grief OataC ntext="{Staticl~esource

rtingSpeedViewSource}" HorizontalAlignmen '::" t.eft" Margin::" 1li1} 119}OJ 0" Name::"gr-Ids"
,rticalAlignment="Top" >

:lrtPoint="0}0. 5">

<Gf"'id.c6IumnOefinitions>
<Co~umnDe-finition l.Jidth="l\uto" />
<CoiumnDefinition Width="Auto" />

</Grid.ColumnDefinitions)
<Grid;R~wOcfinitions>

<RoJioefinition Hcight="Auto" />
<RowDefinition Hcight="Auto" />
<ROIvDefinition Height="Auto" I>

</Grid.~owoefinitions> .
<Label Contcnt="wol'k piece material:" Grid. Column=".a"

'id.Ro\~="0"HorizontalAlignment=" Left" ,..,argin::" 3" VerticalA1:i.gnlllcnt="Ccnter"
'Jreground="Whit e" 1>

<ColllboBqx Disrlayr-lembel'patil="\vol'k piece material"
~id.Column="1" Grid. Ro\'-/="a" Height"," 23" HOlrizontalAlignment=" Left"
temsSource="{Binding}" Margin=" 3" NJmc="wor

l
k_piece_materialComboOoxl"

erticalAlignment=" Center" Width= "120" >
<Co~bOBox.ltemspanel>

I
<ItemspanelTcmPlatc>

<VirtualizingStackPanel />
</ItemsPanelTemplatc)

<IC~mboBox.ltemspanel>
</Combo~ox>
<Label Sontent="cutting speed for drilling in meters

xr ninute (m/min):" Grid.Column="a" Grid.Row="l" Hor-Lzont a LeLi.gnment evt.e+t " Margin="3"
.!rticalAlignment="Center" r-oreground="Whit~" />

<Label Content="{Oinding Path=cutting speed for
ill ing in meters per minute (m/lllin)}" Griq.Column="l" Gl'id.Row="l" Height="28"
JrizontalAlignment=" Left" Margin=" 3" i
, e="_cutting_speed_for _drilling_in_meters~per _minute_lll_min_Label"
erticalAlignment=" Center" Foreground= "White" / >

<Label ~ontent="cutting sreed for reaming in meters
'r minute (m/min):" Grid. Col umn=I'a" Grid. RO~I="2" HorizontalAlignlllent=" Left" Margin="3"
IrticalAlignment=" Center" Foreground= "White" / >

<Label Content=" {Bind ing path=cutting speed+or
'earningin meters per minute (m/mirij}" Grid·:llcolumn="l" Grid,Row="2" Height="28"
'rizontalAlignment=" t.e+t" Mar-gin-." 3"
ae="_cutting_speed_for _reaming_in~meters_per _minutc_nUllin_LabeJ."
'erticalAlignment=" Center" Foreground ="Whi tel"1>

</Grid> I
<Label Conteint="Cutting Speed" HorizontaIAlignment="Left"

VerticalAlignment="Center" I>
<Label Borde~Brush="#FF52CAFF" BorderThickness="2"

~ontent="Cutting Conditions in Drilling} Rearing and Tapping" FontFamily="Maiandra GO"



FontSize="18" Foreground="White" l-Ieight="Auto" Hof'izontalAlignment="Left"
M(lrgin=" 54, 70) 0) 0" Narne>" labe17S" Ver ticalAlignlll<?nt="Top" Width=" 433" >

~label.qackGround>
<linearGradientBrllsh EndPoint="l,0.S"

StartPoint="B,B.S"> I
'<GradientStop Color="Olack" Of{set="O"/>
I<GradientStop Color="itFF3479B1" Offset='l'

</UnearGradicnt!3rush>
</label}Background>

</label>
</Grid>

</Tabltem> I
<TabItem l-Ieader="PDBS" Narne="PDI38" Loaded="tabItem2S Loaded'

I -
Initialized="PDB8_Initialized">

<Grid Heigllt="341")
<Rectangle Height» " 287" Horizonta lAlignment=" Left"

Margin="lS,42,0,0" Name="rectangle16" Stroke="itFFA7D2FF" StrokeThickness="2"
ver-t i.ca l.Aki.gnmerrt=t'Top" Width=" 556" > i

<Rectangle. Fill>
<Li~carGradicntBrush EndPoint="l,0.S"

St<.wtPoint="0,0.5"> I '
'<Gr<ldientStoJ1 Color="131ack" OHset="O"/>
'<GradientStop Color="UFF36B8F8" Offset~'l'

</L~nearGradicnt8rush>
</Rectangle. Fill> ~ -

</Rectangle>~
<Combol3ox Di'splay~1emberP<:rth="work piece material"

Height=" 30" Hor~zontalAlignment=" Left" Ite1/ls~ource=" {Binding}" Margin="294, S0,0)0"
Namc="comboBox7' VerticalAlignment="Top" Width="212"
DropDownClosed="comboBox7_DropDownClosed" />

<ComboBox DisplayMemberPath="tool material" Heigh~~
.' HorizontalAlignment=" Left" ItemsSourcc=" {Binding}" Margin=" 294) 84,0) 0" Name="comboBoxr

VcrticalAlignment="Top" Width="212" />
<Label Content="l.Jork Piece Material:"

IlorizontalAlignment=" Left" r"1argin=" 140, S2, 0) 254" VerticalAlignment= "Center" Height:'lJ
Foreground="White" />

<Label Conteht="Tool Material:"
HorizontalAlignment=" Left" Margin="182, 90,(3, ,220" verticalAlignment="Center" Height:'rl
Foreground="White" />

<Label Height="28" HorizontalAlignment="Left"
(Vlar[~in="419) 154,0 J 0" Name="labe114" VerticalAlignment="Top" Foreground= "White"f>

<l3utton Content="Seal'ch" lieight="31"
Hol'izontalAlignment=" Left" Margin=" 408,120) 0,0" Nalllc="button9" ver'ticalAlignment="Top'
Width="9S" Click="button9 Click 1" /> 1

- -<Label Heigh't="28" Ilol'izontillAligrllnent="Left"
t,1ilrgin=" 419) 180, 0J 0" Name="labe116" VerticalAlignment="Top" FOI'egr'ound="White" />

<Label Hor-dzorrt a LoLi grunen'te "Left" ~1iJrgin= "419, 204,e,i'
Name="labell7" Height.=" 28" VerticalAl i.gnrnervte" Top" For egr-ound» "WhHe" / >

<Label Heigh"/=="28" Horizon1:<JlAlignment="Left"
r'largin="419,23e,0,0" Name="label1S" Vertical~lignment="Top" Foreground="White" />

<t.abe.l Content=" cutt ing speed in meters per minute'
HorizontalAlignment=" Left" Margin=" 178) lS4, 0) 160" VerticalAlignment="Center" Height:
Foreground="White" />

<Label coritept="cutting feed in millimeters per too
face mills" HorizontalAlignment=" Left" Margin=" 89) 180) 0,130" vert icalAlignment="Cen
Tleight="31" Foreground="White" /> '

<Label Content="cut'ting feed in millimeters per too~
slab mills" l-IorizontalAlignment=" Left" Margin="91) 202, (3,109" VerticnlAlignment="Cen
Height="30" Foreground="White" />



I
<Label Con~ent=~cutting feed in millimeters per tooth for

ingand side mill" HodzontalAlignment!="Left" Margin="18,230,0,80"
.'calAlignment= "Center" Heigh't» "31" Foregi"ound:: "Whi te" 1>

<Label Cont:ent=" cutting feed in millimeters per tooth for
ills" HorizontalAlignment=" Left" Margi,n="91, 260,0,55" VerticalAlignment="Center"
1:"26" Foreground="White" I> I ,

<Label Heig1ht="28" HorizontalAlignment="Left"
)n:"419,258,e,e" Name="labe12e" Vertica:lAlignment="Top" f'oreground="White" I>

<Label Height="28" HorizontalAlignment="Left"
,:n:"418,292,0,O" Narne="labe121" Vertica[Alignment="Top" Foreground="White" I>

<Label cont1ent="cutting feed in millimeters per tooth for
cutters" Hor-Lzont aLa.Hgnmerrte" Left" Ma1rgin= "71,290,0,20" VerticalAlignment="Center"

iht:"30" Foreground="White" I> I
<Label BordrrBrush="HFF52CAFF" BorderThickness="2"

ent:"Cutting conditions for Millillg" F0r.tFillllily="Maiandra GD" FontSize="~8"
Iground="White" Height="Auto" Hor-Lzorrt aIb Li gruuent«"Left" Margin=" 26, 4, 0, 0"
,'labe182" Ver'ticalAlignrnent="Top" Width="281" >

<Label.~ackground>
<LillearGradientBrLlsh EndPoint="l,O.5"

I

I <GradientStop Color="Blacl<" Offset="e" I>
'<GradientStop Color="#FF3479Bl" Offset="l" I>

</LinearGradientBrush>
</Label.Background>

</Lab el> I
</Grid>

</Tablt em> !
<Tabrtem Header'="PDB8E" Name="PDB8E" >

<Grid> ~
<Rectangle hleight=" 270" HorizontalAlignment=" Left"

'gin:"84,55,0,0" Name=" rectangle19" Stroke= "HFFA7D2FF" StrokeThickness=" 2"
:ticalAlignl1lent="Top" Width="S56"> :

<Rectangle. Fill>
<LitearGradientBruSh EndPoint="lJ0.S"

j
<GradientStop Color="Black" Offset="O" I>
<GradientStop Color="#FF36BBF8" Offset="l" I>

</LinearGradientBrLlsh>
<:Recta~gle.Fill>

</Rectangle:l
<Grid DataC ntext="{StaticResource

:lIttingSpe.:dsandFeedsViewSource}" Hor'izonta~Alignrnent=" Left" Margin="161J 97J 0J 0"
'e:"grid7" VerticalAlignrnent="Top"> '"

<Grid,C91umnDefinitions>
<ColumnDefinition Width="Auto" I>
<co~ullJnDefinition Width="Auto" I>

</Grid'9olurnnDefinitions>
<Grid.RowDefinitions>

<Ro~Definition Height="Auto" I>
<RololDefinition Height="Auto" !>
<Rm~Definition Height="Auto" I>
<Ro~Definition Height="Auto" I>
<Row'Definition Height="Auto" I>

</Grid.~owDefinitions>
<Label Oontent="work piece material:" Grid.Column="o"

[rid, RO~J="0"HorizontalAl ignment=" Left" Margjin=" 3" VerticalAlignment= "Center"
foreground="White" I> I:

<ComboBoC DisplayMembel'Path="wo~k piece material"
Grid,(olumn="l" Grid. Row="e" Height=" 23" Hor" zontalAlignment=" Left"

ilartPoint="e,0. 5" >



Lt emsSour-c ae "{Binding}" Margin=" 3" Nam(e="worktriece_materialcomboBoX2"
Vert:l c (l'lAl ignment=" Center" widt h=" 120">

<Comb Box.ItemsPanel>,
<ItemsPanelTemplate>
I <Virtualizing5tackPanel />

<!ItemsPanelTemplate>
</Com6oBox.ltemsPanel>

</ComboBo*>
<Label Cortent="work piece material hardness

hardness) :" Grid. Column="O" Grid. Row»" 1" HorizontalAlignment=" Left'.' Margin="3"
Vel'ticalAlignment="Center" Foreground;'''~~hite''' I>

<Label COI~tent=" {Bind ing Path=~JOrk piece material
hardness (brinell hardness)}" Grid.Column="l"IGrid.How="l" Height="28"
HorizontalAlignment="Left" J"largin="3" . ,"
Nilme="_I'lork_Piece_material_hardness_brinell_'~ardness_Label" VerticalAlignment="Center'
Foreground="White" I>

<Label Cor\tent="~JOrk piece material tensile
str-ength ;" Grid. CoIumn=t'O" Grid. RO\oJ="2 " Horiz1ntalAlignment="LeH" Margin="3"
Verticalfllignrnent="Center" Foreground="White" I>

<Label co~tent="{Binding Path=wor-k piece material
t cns iLe strength}" Grid. CoLumne " 1" Grid. Row=,-2-, Height=" 28" HorizontalAlignment="Left"
~liH'gin=" 3" Name="work_piece_material_ ten s ile_~trength Label" Vel'ticalAlignrnent="Center'
Foreground="White" I> I . .

<Label Content=" cutting speed in metres per minute
(m/rnin):" Grid.Column="O" Grid.Row="3" HorizorhalAlignlllent="Left" r'largin="3"
verticalAlignrnent="Center" Foreground= "l.Jhite"II>

<Label C01tent="{Binding Path=cutting speed in roetl'!l
per minute (mlmin)}" Grid.Colullln="l" Gricl.Row<3" Height="28" IlorizontalAlignment="Left',
I'lal'gin=" 3" Name="_cutting_speed_in_lIletres_per -':minute_m_min_Label"
Vel'ticalAlignment="Center" Foreground="White" />

<Label Col"jtent= "feed in millimeters per tooth
(mm/tooth):" Grid .CoIumn=t'B" Grid. Row="4" Hor~zontalAlignment=" Left" J"largin="3"
Vert icalAlignment=" Center" Foreground= "White " ./ >

- <Label Co,itent=" {Binding Path=feed in millimeters
tooth (mm/tooth)}" Grid. Column=" 1" Grid. Row=",,''' Height=" 28" HorizontalAlignrnent="Left'
Margin="3" Name="_feed_in_millimeters_per_too~h_mrn_tooth_Label"
VerticalAlignment="Center" Foreground=o'Whitc" />

</Grid:> I

<Label BorderBru sI1="#F F52CAFF" BorderThic kness="2"
Content="Cutting Speeds and Feeds for Face and Square Shoulder Mills"
FontFalllily="Maiandra GD" FontSize="18" Foregr,a!und="White" Height="Auto"
Hol'izontalAlignment=" Left" Margin=" 18} 10} 0} 0" :Name="labe129" VerticalAlignment="Top"
Width="502"> i

<Label.Background>
<Linea~GradientBrush EndPoint="1}0.5"

I
I

<GradientStop Color="Black" Offset="O" />
<GlradientStop Color="1tFF3479Bl" Offset:"l'

</Line~rGradientBrush>
</Label.Batkground>

</L abe!> I

</Grid>
</TabItem>
<TabItern Header="PDB&O," Name="PDB8D" Loaded="tabItem28 loadee'

Initialized="PDBBD_Initialized"> -
<Grid>

<Rectangle Heikht="3B6" HorizontalAlignment="left"
Margin="35}53}0}0" Narne="rectangle18" Stroke=",FFA7D2FF" StrokeThickness="2" .
vertical/\lignment="Top" Width="666">

StartPoint="0}0.5">



I

<Label Conten,t="cutting speed in m/mi.n for
COMORANTGRADESlP( P 10)" Foreground= "White" ,HorizontJlAlignment=" Left"
~'Jrgin=" 52,211,0,130" Ver-t Lca La.lignmerrt=t'Cen'ter-" 1>

<Label conten~="cutting speed inm/min for
COr"lORANTGRADES4( P 30)" Foreground= "I~hite" HorizontalAlignment=" Left"
l~argin="60,245,0,96" VerticalAlignment="Center" /> :

<Label Content="cutting speed inm/min for
COMOR/\NTGRADES6 (P 40)" Foreground="White" HorizontalAlignment="Left"
MJrgin="S6,278,0,62" VerticalAlignment="Center" I>

SANDVIK

I

I
I

<Rectang~e.Fill>
<LindJrGradientBrush EndPoint="l,0.5"

StartPoint="0,0.5">
GradientStop Color="Black" OHset="0" />
GradientStop Color="#FF36B8F8" Offset="l'!)

</LinearGradientBrush>
</Rcctangle.Fill>

</Rectangle>, .
<ComboBox DisplayMelllberPath","work piece material"

Height="30" HorizontalAlignment="Left" Items~ource="{Binding}" Margin="456~61,0,a"
Name="comboBox9" VerticalAlignlllent= "Top" toJidth=" 212"
DropDownClosed="comboBox9_DropDownClosed" I>, .

<ConiboBox DijplayMemberpath='\'JOrk piece material hardne~
(brinell hardness)" Height=" 30" HorL:ontalA11gnlllent=" left" IsEditable=" False"
rtcmsSource="{Binding}" Mar'gin="4S6, 9/~,0, 0" ~ame=" cornboBox10" VerticalAlignment="Top'
lllidth="212" I> 'I '

<Button Cont~nt="Search" Height="31"
IlorizontalAlignment=" Left" Margin=" 573,130, (3 >0" Name="button10" VcrticalAlignment="Top'
Width="95" Click="button10_Click_l" I> I

< Label l-Ieigh1;=" 28" Margin=" 496,177,292,0" Name="labe124'
vertic<:llfllienment="Top" Foreground="Whitc" /~

<label Heigh~="28" Hof'izontall\lignmcnt;="lcft"
Margin=" 496,211,0,0" Name="labe12S" Ver'tica11Iignrnent"'''Top'' Foreground="vJhite" I>

< Label Heigtl'~="28" HorizontaIAlignment=" Left"
r')argin="496,24S,0,O" Name="labc126" VerticaI1lignment="Top" Foreground="lllhite" />

<Label Heig~1="2B" HorizontaIAlignment="Left"
r'1argin=" 496,279,0, a" Name:"labe127" Vertical~lignment="Top" Foreground="White" />

<label Heigh~="28" HorizontaIAlignlllcnt="Left"
r'largin="496,312,0,0n Name="labe128" Vertica1

1
1ignment:="ToP" Foregl'ound="White" />

<Label Corrte t='\<Jork piece material:"
HorizontalAlignment="Left" Margin="307,63,0, 79" verticalAlignment="Center"
Foreground="White" I> I
.. <Label (onte1t="\vork piece material hardness (brine]
hardness) :" HorizontalAlignment=" Left" Margill="138 J 94, 0J 247" Vertic()lAlignment="Cente~'
r-oreground="White" I>

<Label aor-derisr-u sh= "1tFF52CAFF" Bor-der-Th ickness-"z"

Content="Cutting Speeds and Feeds for Face arid Shoul der Mills" FontFamily="Maiandra(1:',

FontSize= "18" Foreground= "White" Height=" Autd" IlorizontalAlignment=" Left"
r·largin=" 31,10,0,0" Name="labe136" VerticalAl~gnment= "Top" Lllidth=" 436" >

<Label.B~ckground>
<linr:iarGradientBrLlsh EndPoint="l,0.S"- __

Star'tPoint="0,0.S"> I
<!GraclientStop Color="Black" O"ffset="O"I)
<IGradientStop Color="·1fFF3479Bl" Offset:'!'

</Li~earGradientBrush>
</label.Qackground>

</label> i
<label Content="wol'k piece material tensile strength'

roreground= "Whi te" HorizontalAlignment= "l.eft ",I Margin=" 242, :L77,0,164"
VerticalAlignment="Center" I>

SANDVIK
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.L.b.l cont.nl.ofeed in millim.te,. (mo) per ~oot~
Forcground="White" HorizontalAlignment=" Le·ft"I Margin=" 258,312,0,313"
VerticaIAlignment="Center" /> I

</Grid>
</Tabltem> I
<Tabltem Header="PDB80" Nalile="tabItem29">

<Grid> I
<Rectangle Height=" 287" HorizontalAlignment=" Left"

Marcin::" 14,53,0) 0" Name>" rectangle17" Stroke="ttF FA7D2FF" StrokeThickness="2"
VerticaIAlignment="Top" Width="6113">

<Rectangle. Fill>
<LinearGradientOrush EndPoint="l,(3.S"

. ,
StartPoint="0,0.S"> ,

<~radientStop Color="Black" Offset="B" h
<rradientStop Color="#FF36B8F8" Offset="l'/l

</LinrarGradientBrush> .
</Rectangte.Fill> .

</Rectangle>
<ComboBox Dis lay~1emberPatil="work piece material"

Height="30" HorizontalAlignment::"Left" Items?burce="{Binding}" Margin="396,64)0)B"
Name="comboBoxll" Vert icalAlignment="Top" Widith=" 212"
DropDownClosed=" comboBoxll_DropDownClos ed" / >l .

. <ComboBox Dis layMemberPath="machining operation"
Height::" 313" HorizontalAlignment::" Left" IsEdi t bLe> " False" ItemsSource=" {Binding}"
~r.Jrgin=" 396) 97) 0) 13" Name=" comboBox12" Ver-ti c ai Alignment="Top" Width=" 212"
LOLJded="comboBox12 Loaded" /> 1

<Button Content="Search" Height::"31"
HorizontalAl;ignment=" Left" Margin=" S13) 133) 0)boo Name=" button21" VerticalAlignment="Top'
l·Jiclth="95" Click="button21Jlick" /> :

<Label HeightF"28" HorizontalAlignment="Left"
I'largin="436) 180)0)0" Name="labe1313" VerticaIAtlignment="Top" Foreground="White" />

<Label Heightr="28" HorizontalAlignment="Left"
Margin::" 436) 214) (3)0" Name>" Hlbe131" VerticalAG.ignment="Top" Foreground="White" />

. <Label Heightk"28" HorizontalAlignrnent="Left" ~ -
r~argin=" 436) 0) 0) 94" Name« " labe133" VerticalAlignmen't=" Bottom" Foreground="White" />

<Label Heightb"28" HorizontalAlignment="Left"
t~argin="436)282)0)0" Name="labe134" VerticalA),ignment="Top" Foreground="White" />

<Label Content="work piece materiill:"
Hor'izontalAlignment="Left" Margin="247)64,0,277" VerticalAlignment="Center"
Foreground="vJhite" /> I

<Label Conten:t="work piece material hardness -(brinell
har-dnes s ) :" HorizontalAlignment:" Left" Marginp "79) 98) 0) 242" VcrticJIAlignment="Center'
Foreground="White" /> I

<Label 80rderfru sl1="1FFF52CAFF" Bot'rierThic kness-"!"
Contcnt="Cutting Speeds and Feeds for Millingr Cutters" FontFamily="MJiandra GD"
FontSize="18" Foreground= "White" Height="Autor' l-IorizontalAlignment=" Left"
~1~rgin=" 35) 14) (3)0" Name=" label22" VerticalAlignment="Top" Width=" 369" >

<Label.Ba~kground>
<Line~rGraclientBI'ush EndPoi.nt="1.) 0. 5"

St<JrtPoint="(3)0.S"> I
<GradientStop Color="Blilck" OHset="0"II
<GradientStop Color=" 11FF3479B1"Offset":

</Lin~arGradientBrush>
</Label.Bhckground>

</Label> !
<Label Contenf="feed per tooth in millimeters for f

and shoulder mills" Foreground="White" HorizontalAlignment="Left" Margin="66,188)O,
VerticaIAlignment="Center" />

"



<Label conteht="cutting speed in meters
face and shoulder mills" Foreground= "!vl1i te" HorizontalAlignment=" Left"
Margin="25,214,B,127" VerticalAlignment="Center" I>

<label Contert="feed per tooth in millimeters for ri~
and face cutters" Foreground="White" Morizonf'-aIAlignment="left" Margin="81,248,0,94'
VerticalAlignment="Center" />

- <Label Conte I t="cutting speed in meters per minutefor
side and face cutters" Foreground="White" 1-10 izontalAlignmcnt="left" Margin="40,282,8,
VerticaIAlianment="Center" I>

</Grid>
</TabItem>
<TabItem Head(~r="PDB F" Narne="tabItem3B">

<Grid>
<Rectangle H~ight="232" HorizontaIAlignment="Left"

l'largin=" 70,86,0,0" Name=" rectangle20" StrOkel:!"#FFA7D2FF" StrokeThickness="2"
YerticalAlignment="Top" Width=" 610" > '

<Rectang e.Fill>
<lin arGradientBrush EndPoint="1,B.5"

StartPoint="0,0.5"> 'l
1GradientStop Color="Black" OHset="0" /)
~GradientStop Color="1iFF36B8F8" offset:'!'

</li"earGradientBrUSh>
</Rectan le.Fill>

</Rectangle>
<Grid DataContext="{StaticResource

drillLipClea ranceAtPeripheryVievJ5ource}" HorjzontalAlignment=" Left" t~argin="2e8,115,9,

Nvrne="grid8" VerticalAlignment="Top">
<Grid.CotumnDefinitions>

<Col~mnDefinition Width="Auto" />
<col~mnDefinition Wiclth="Auto" />

</Grid,c91umnDefinitions>
<Grid.Ro~Definitions>

<RowOefinition J-Ieight="Auto" />
<Rowdefinition Ileight="Aulo" I>
<Rm,,~efinitiOn fleight="Auto" />
<Row e-finition Hcight::"Auto" /»
<Row efinition Height="Auto" />

</Grid.R~wDefinitions>
<Label c1ntent="drill diameter in inches:"

. Grid. Column= "0" Grid. ROh/="0" Hor-I zont al.Al i.gnnierrt=" LeH" 1"1<'H'gin=="3" ,
VerticalAlignment=" Center" Foreground= "l--Jhite"I / > .

<ComboBox DisplayfvlelllberPath="ddll diameter in
inches" Grid.Column="1" Grid.Row="B" Height="23" HorizontalAlignment="Left"
ItelllsSource="{Binding}" Margin::"3" N<lme="driJ.l_diarneter_in_inchesColllboBox"
VerticalAlignment="Center" Width="120" > I

<ComnoBox. ItemsPanel>
<IternsPaneITemplate>

<VirtualizingStackPanel />
</IternsPanelTernplate>

</ComboBox. ItemsPi.1IleI>
. </comboBo~>

<Label cottent="drill diameter in millimeters:"
Grid. Column="O" Grid. Row="l" HorizontalAlignrnrnt=" Left" ~1ar.gin=" 3'~ ,
VerticaIAlignment="Center" Foreground="White" />

<ComboBox DisplayMemberPath="drill diameter in
Il!illimeters" Grid.Column:"1" Grid.Row="1" Hei ht="23" HodzontalAlignment="LeH"
ItemsSou rce=" {Binding}" Margin=" 3" Name="dri'l diam'eter in millimetersComboBox"
VerticalAlignment="Center" Width="12El"> -. - - .

<Comb Box.ltemsPanel>



I
I

.ltemspaneITem.I,t.>
I <Virtualizing5tackPanel I>

<~ItemspanelTemplate>
<IComqoBox.ltemsPanel>

<IComboOox>
<Label Content="general purposes:" Grid. Column="0"

Grid.Row="2" HorizontalAlignlllent="Left" Margi~="3" VerticalAlignment="Center"
Foreground="White" I> I'

<Label Cor\tent="{Binding Path=general purposes}"
Grid.Column="l" Grid.Row="2" Height="28" HoritontalAlignment="Left" Margin="3"
Name="general_purposes Label " VerticalAlignmen~="center" Foreground="L-lhi te""I>

<Label Content="hard and tough materials:"
Grid.Column="0" Grid.Row="3" HorizontalAlignment="Left" Margin="3"
VerticalAlignment="Center" Foreground="White" II>

<Label COr)tent="{Binding P<lth=hard and tough
lIIaterials}" Grid.Column="l" Grid.Row="3" Heig~t="28" HorizontalAlignment="Left"
~largin=" 3" Name=" ha rd_and_ tough_materials Labe~" VerticalAlignment= ':center"
Foreground="White" I> I

< Label C01tent=" soft and free machining materails:'
Gl'id. Column="0" Grid. Row="4" HorizontalAlignmcnt=" Left" fV1al'gin="3"
Vert icalAlignment=" Center" Foreground="Whi te ':'~/ >

<Label Co tent="{l3inding Pat h=s oft and free machinin{
materails}" Grid. Column="l" Gr i.d , Row="4" Heig t=" 28" HorizontalAlignment=" Left"
~'largin=" 3" Name=" soft.:..and_ free_machining_matenails Label" Verticall\lignment="Center"
Foreground="White" I> I

</Grid> I
<Label BorderBrush="ilFFS2CAFF" BorderThickness="2"

Content="Drill Lip Clearance at Periphery and ICorresponding Parameters"
FontFalllily= "Maiandra GD" Font5ize= "18" Foregrqund= "l-Jhite" Height=" Auto" ,
HorizontalAlignment=" Left" Margin="17) 30) 0) 0" 'Name=" labe183" VerticalAlignment="Top"
Width="Sll"> I

<Label. Background>
<LinearGradientBr'ush EndPoint=" 1) 0.5"

StartPoint="0)0.S">
<GiradientStop Color="Black" Offset="e" />
<GradientStop Color="4~FF3479Bl" Offset="1'

</LinearGradientBrush>
</Label.Batkground>

I
</Label> I

</Grid> I
</T abltem> I

<TabItem Header="PDB17(, Name="PDB17">
<Grid> I

<Rectangle Heirsht=" 231" HorizontalAlignment=" Left"
~'largin=" 48) (5) 0) 0" Name«" rectangle21" 5troke>" j~FFA7D2FF" 5trokeTh Lcknesse" 2"
ve'r'ticalAlignment="Top" Width="644"> I

<RectangleLFill>
<Linea ~Gr'adient[lrLlsh EnclPoint="l) 0.5"

<Jadient5top Color="Black" Offset="e" />
<GtadientStop (olor="HFF36B8F8" Offset='1'

</Line.rGradientBrush>
</Rectangl~.Fill>

</Ractangle> I
<Grid DataConHxt="{StaticRcsource

effectvJorkr~ateri alUl traSoni cMach in ingRough ingVfewsou rce}" HOI'i zont alAlignment=" Left'
Nar'gin="98)121)0)B" Name="grid9" VerticalAlign~lent="Top" Width="S54"> '

<Grid.colu~nDefinitions>

,colu~lD.finition Width."Auto" />

I

I
I

I
I

i

SLartPoint="0)0.S">



I
"I

I
I

<Col~mnDefinitioll Widtll="Auto" />
, f
, <colymnDefinition Width="G*" />

</Grid.C9lumnDefinitions>
<Grid. RowDefinitions>

<RowIDefinition Height="Auto" />
<RowDefinition Height="Auto" />
<Row~efinition Height="Auto" />
<RovlQefinition Hcight="Auto" />
<RowDefinition Height="Auto" />

</Grid.RdwDefinitions> .
<Label cdntent="vJOrk material:" Grid. Column="(3"

Grid. RO~J="(j" HorizontalAlignment=" Left" Margin=" 3" VerticalAlignment="Center"
FOI'cground="White" /> ,

<ComboBo~ DisplayMemberPath="work material"
Grid.Column="l" Height="28" HorizontalAlignmqnt="Left" rtemsSource="{Binding}"
I~Jrgin=" 3) 6)e) 1" Name="work_materialComboBox', ver-tic a.l.AlJgnmcrrt=r Cent er-" l~idtl1="166")

<ComboBox.lternsPanel>
JltcmspanelTcmplatc> '
I <VirtualizingStClck~anel />

(/IternsPanelTemplatc>
</ComboBox.lternsPanel>

</ComboB()x>
<Label cqntent="volume metal r-cmova l rate incubic

millimeters per minute:'" Grid. CoJ.umn="fl" Gri9' ROI,/="l" HorizontalAlignment=" Left"
~1argin="3" VerticalAlignrnent="Center", Foregr~und="White" />

<l.abel Cantent="{Binding Path=volume metal remova
rate in cubic millimeters per minute}" Grid.~olumn="l" Grid.Row="l" Height="28"
IlorizontalAlignment=" Left" Mar'gin=" 3" .I
NClme="volume metal removal rate in cubic mil~imeters per minute Label"
Vertici'llAlig~ment=-;;center"-Foregro~nd="White"! /> - -

<Label cohtent="penetration in millimeters per
minute:" Grid. Column="(j" Grid. Row=" 2" Horizon,itaJ.Alignment=" Left" Margin="3"
VerticalAlignment="Center" Foreground="l~hite" />

<Label Cohtent="{Binding Path=pcnetration in
millimeters per minute}" Grid.Column="l" Gri.rlf.Row="2" Height="28"
HorizontalAlignment=" Left" Margin=" 3" Name=" ppnetration_in_millimeters_per _minuteLabel'
VerticalAlignrnent="Center" Foreground="White"l />

. <Label coptent""maxirnum practical area of tool in
squared millimeters:" Grid. Column="(j" Grid.ROr=" 3" HorizontalAlignment=" Left" Margin:'!
VCI'ticalAlignment="Center" Foreground="Whi te"i />

<Label Content=" {Binding Path=rnaximum practical a
of tool in squared millimeters}" Grid.Column=!'l" Grid.Row="3" Ileight="28"
Horizonta lAlignment=" Left" Margin=" 3" :
Name="maximum_practical_area_of_tool_in_squarfd_millimetersLabel"
Vel'ticalAlignrnent="Center" Foreground:.:"White'" />

. <Label Co~tent="wear ratio:" Grid.Column="e"
Grid. R01.v="4" HorizontalAlignment=" Left" Margi~=" 3" VerticalAlignmcnt="Center"
roreground="White" /> I

<Label co~tent="{Binding Path=wear ratio}"
Grid. (olurnn="l" Grid. Row="4" Height=" 28" Hor-i zorrt a Lo.Ii gnmerrt>" Left" r·1argin="3"
NCJlTlc="vlear_ratio Label " VerticalAlignnrE:nt="Center" Foreground= "l<Jhite" />

</Grid> I
<Label BorderOru sh="#F FS2CAFF" Borc!crThickness="2"

Content="Effect of Work Material Type on Rouglhngby Ultra Sonic Hachining".
FontFamily="Maiandra GO" FontSize="18" For'eground="White" Height="Auto"
HorizontalAlignment=" Left" Margin::" 10) 10) 0) 0" IName="'labe184" VerticalAlignlllent="Top'
Width="Sll"> .

<Label.Baskground>
!



<Lin~arGradlentBrush EndPoint="l,O.5"

StartPoint="O,a.5">
I<Gr'adientStop Color="Black" OHset="(3" />
~GradientStop Color="1tFF3479B1" Offset:"!' /:
I - -- _

</LirearGradientBrush>
~/Label.Background>

c/Labe l> I
</Grid> II -

</Tabltem> - _ _
<TabItem Header=" PDB~8" Name=" PDB1S" Loadecl="tabItem32_loaded'

Initialized="PDB18_Initialized"> I
<Grid>

<Rectangle Height=" 304" HorizontalAlignment=" Left"
r~argin=" 67,54, a,a" Name=" rectangle25" Stroke~" #FFA7D2FF" StrokeTh ic kne ss>" 2"
Vcrtic<JIAlignment="Top" Width="644">

<Rectang~e.Fill>
<Lin~arGradientBrush EndPoint="1,O.5"

StJrtPoint="0,0.5"> I
fGr'adientStop Color="Black" OHset="O" />
rGradientStop Color="ltFF36B8F8" Offset="!'

</Li~earGr<JclientBruSh>
</Rectan.le.Fill>

</Rectangle>
<Coll1boBox D.i~plaY~1cmberpatl1="work picce material"

!Ioight=" 3a" Horizontal~lignll1~nt=" Lef~" I~cm:f.0ur~e=" ~Binding}" Mar-gin- "368,67,0,0"
-Nalllc="comboBox13" VertlCalAI1gnment= Top L~ldth= 212
DropDownClosed="comboBox13_DropDownClosed" If

<ComboBox Displayil'lemberPath="work piece thicknessin
millimeters" Height="30" HorizontalAlignmentb"Left" ISEditable="False"
Items50urce=" {Binding}" Margin=" 368,99, a, a" rame=" comboBox14" VerticalAlignment="TOp'
l>Jidth="212" /> I

<Button Contli?nt="Search" Heigllt="31"
HorizontalAlignment="Left" Margin="485,135,ele" Name="button22" VerticalAlignment="~~
Wicltll="95" Click="button22Jlick" /> i _

<Label Height="28" HorizontalAlignment="Left"
Margin=" 368,166, a, a" Name=" labe137" vertiuI1Alignment="Top" Foreground="White" />

<Label Height="28" HorizontalAlisnment="Left"
Margin="368,200,0JO" Name="labe139" Vertical~lignment="Top" Foreground="White" />

<Label Heigllt="28" HorizontalAlignment="Left"
Milrgin="368,234,O,0" Name="labe14G" VerticalAlignment="Top" Foregr'ound="White" />

<label Heighi="28" HorizontalAlignment="Left"
MoJrgj_n="368,268, a,O" Name=" labe142" vel'ticn14lignrnent="Top" Foregl'ollnd="White" />

<Label Height="28~ HorizontillAlignment="Left"
r'largin=" 368,301, (3,A" Name=" labe 143" Vel'ticalt;\lignlllent:: "Top" Foreground= "White"/>

<Label corrtc~t=_"work piece mat er-La l ;" -
IlorizontoJlAlignment=" Left" Milrgin=" 211,67,0,274" Vert ica lAlignlllcnt= "Center" Height:'
Foreground= "l.-ihi te" / > I

<Label Contel~t="vJOrk piece thickness in millimeters:'
HorizontalAlignrnent=" Left" ~1argin=" 118,100,0) 241" VcrticalAlignment="Center" Height:'
Forcground="White" /> I

<Label conte~t="hole diameter in mil1imeters:"
HorizontalAlignment=" Left" Margin=" 159,166,0,175" Vert icalAlignment=" Cerrt er-" Height:
Foregrollnd="White" /> :

<Label contel~="penetration rate in seconds:"
i-iorizontalAlignment=" Left" Margin=" 163, 20a, a, 141" VerticalAlignment="Center" Height:
Foregrollnd="White" /> . .

<Label conte1It="acceleration voltage in kilo-volts:'
Horizontall\lignment=" Left" f'1a rgin=" 133,234 J 0J 107" VerticalAlignment=" Center" Height:
FOl'cground="White" />

I
.. /



<Label conte/t="pUlse frequency:"
.HorizontaIAlignment=" Left" Mar-g i.n=" 234) 3(2) 0. 39" Ver'ticaIAlignment=" Center" Height="29'
Foreground="White" /> I .

<l.abe I Conte~t=" aver-age beam current in micro-amperes:'
HorizontalAlignment=" Left" Margin=" 84,268,0) h" VerticaIAlignment="Center" Height="29'
Foreground="WhiteOl /> ;

<Label BorderBrush="#FF52CAFF" BorderThickness="2"
Content="Electron Beam Machining Requirements for Drilling" FontFaOlily="MaiandraGD'
FontSize="18" Foreground="White" Height="Autb" HorizontalAlienment="Left"
~1argin=" 26,7) 0) 0" Name« " labe162" VerticalAlignment=="Top" t'Jidth="432 ">

<Label.B~ckground> . -
<LinrarGradientBruSh EndPoint="1)0.S"

GradientStop Color="BlackOl Offset="e" />
<GradientStop Color="1tFF3479B1" Offset:'!'

</Li1eurGrudientOrush>
</Label.,3ckground>

</Label> I .
</Grid>

</Tabltcm> I
<TabItem Headcr="PDB2G" l'lalllc="PDOBG">

<Grid>
<Rectangle H~ight="331" Horiz.ontulAlignmcnt="Left"

~1argin="1(4) 31) 0) 0" Name=" rcctangle26" Stl'ok¢= "11FFA7D2FF" StrokeTh:Lckness=" 2"
verticalAlignment="Top" Width="644">

<Rectangle. Fill>
< LinrrGradient[JrUSh EndPoint="l) 0. S"

GradientStop Color'="Black" Offset="G"I>
"1Gradient5top Color::"itFF36B8F8" Offset:'!'

</Li~earGradientBrush>
</Rectangle.Fill>

</Rectangle>.
<Grid Datacorttext="{StaticResource

feedperToothview50urce}" HorizontalAlignment"'I" Left" Margin="149 )44,0,0" Name="grid12'
VcrticalAlignment="Top">

<Grid.ColumnDcfinitions>
<ColumnDcfinition Width="Auto" />
<ColUmnDefinition Width="Auto" />

</Grid.cdlumnDefinitions>
<Grid.Ro0Definitions>

<RowDefinition Height="Auto" />
<Rowdefinition Height="Auto" />
<Rowbe-Finition l-Ieight="Auto" />
<Rowdefinition Height="Auto" />
<Rowdefinition Height="Auto" />
<Rowqefinition Height="Auto" />
<Rowqefinition Ileight="Auto" I>
<RowDefinition Height="Auto" />
<RowQefinition Hcight="Auto" />

</Grid. R0WDefinitions>

. ..". .'" <Label c~ntent="wor~ piec~ material:" Grid.Colu
Gnd.Row=0 HorlZontalAllgnment= Left" Marg~n="3" VertlcalJ\llgnment::"Center"
Foreground="vJhite" />

<ComboBo~ DisplayMelllberPath="I-Jork piece material'
Grid.Column="l" Grid:Row="0" Height="23" Hor~zontalAlignrnent="Le-Ft"
ItemsSource="{Binding}" Margin=" 3" Name="\..,orl~piece_materialComboBox3"
VerticalAlignment=" Center" I<Jidth=" 120">

StartPoint="0)0.5">

~

StartPoint="0)0.5">

<com~oBox,Itcmspanel>



,
'ItemsPanelTemplate>

<virtualizingStackPanel />
f/ltemspanelTemplatc>

</ColrbOBOx.ltemspanel>
</ComboBox>
<Label c?ntent="feed per tooth for side mills in

inches:" Grid.column="0" Grid.Row="l"· Horizo~talAlignment="Lcft" Margin="3"

verticalAlignment="center" Foreground="Whitel" /> .
, <Label C ntent=" {Binding Path=feed per tooth fors

mills in inches}" Grid. CoIumn="1" Grid. Row="'" Height=" 28" HorizontalAligniner.t='~.Left'
Margin="J" Name="feed_per _tooth_for _side_mil s_in_inchesLabel" VerticalAlignment:"Cent

FOI'eground="White" /> '" <Label c~ntcnt="fced per tooth for side mills in

millimeters:" Grid. Column="0" Gdd. Row="2" H~rizontalAlignment=" Left" Margin="3"

verticalAlignment="center" FOregrOund="White~" />
<Label C ntent="{Binding Path=feed per toothf&s

lI1ills in millimeters}" Grid.column="l" Grid. ow="2" Height="28"

HorizontalAlignl1}ent="L~ft" Margin="3" 1
f~ame="fced_per _tooth_for _side_mills_in_tnill:i 11et0r'sLabel" VerticalAlignmen t="Center"

Foregl'ound="White" /> <Label c6ntent="feed per tooth for end milJsJn

inches:" GI'id. Column="0" Grid. Row="3" HorizoktaIAlignment=" Left" Margin="3"
I

VerticalAlignment="center" FOreground="White', />
<Label c9ntent=" {lIind:ing Path=fccd per tooth for

mills in inches}" Grid. Column=" 1" Grid. Rm..t="3" Height=" 28" Hori zontalA;tignment="Left'
f,1ilrgin=" 3" Name="feed_per _tooth_for _end_millS_in_inchesLabel" VerticaIAlignment="Cent

Foreground="White" /> I<Label dntent="feed per tooth for end mills in

millimeters:" Grid. Column="0" Grid. Row="4" ~~rizontalAlignrncnt=" Left" Margin="3"

verticulAlignrnent="center" Foreground="White'[ />
<Label cqntent="{l3incling Path=feed per tooth for

mills in millimeters}" Gricl.colurnn="l" Grid.~ow="4" Height="28"

IlorizontalAlignment=" Left" Margin=" 3" I
Name="feed_per _tooth_for _end_mills_in._millimeters Label" Vcrtica lAlignrnent="Center"

Foreground="White" /> I
<Label c~ntent="feed per tooth for plain hellical

mills in inches:" Grid. Column="0" Grid. Row="5" HorizontalAlignrnent=" Left" Margin="3'

verticalAlignment="center" FOregr'ound="White'l />
<Label Content=" {Binding Path=feed per tooth for

plain hellical mills in inches}" Grid.Column";"l" Grid.Rm.J="5" Height="28"

HorizontalAlignment="Left" Margin:"3" i
f,Jarne="feed_per _tooth_ for _plain_hellical_mill~_in_inche s Labe l " vert icalAlignment="Centl

Foreground="White" /> . I
<Label c9ntent="fced per tooth for plain hellical

mills in millimeters:" Grief. Colul1ln="0" Grief. ~Ol~="G" Hol'izontalAlignment="Left" Margir:

verticalAlignment="Center" FOI'egroLlnd="~Jhite'1 /> " ' .
<Label c1ntent= {Blndlng Path=feed per tooth for

pl ai n hellical mills in millimeters}" Grid.cJlumn="l" Grid.rtO\~="6" Height="28"

HorizontalAlignment="Left" Margin="3"
Nall1e="'feed_per _tooth_for _plain_hellical_mill l_in_millitnetersLabel" .,
vcrticalAlignment="center" Foreground="White" />
.. <Label C9ntent="feed per tooth for saws in inchel

Grid. Column="0" Grid. Row="7" HorizontaIAlignlljent=" Left" Margin=" 3"
verticalAlignrnent="Center" Foreground="White" />

<Label Cqntent="{l3inding Path=feed per tooth 'for

in inches}" Grid.Column="l" Grid.Row="7" Height="28" Horizon1.:alAlignment="Left"
~'argin="3" Name="feed_per _tooth_for _saws_in_~nchesLabel" VerticalAlignment="Center'

r-oreground="White" /> I
!

I



-l

<Lobel coLent="feed per tooth for saws in

millimeters:" Grid.Column="0" Grid.Row="8" HotizontalAlignment="leH" Margin="3"

vcrticalAlignment="center" Foreground="\~hite"l />
<Label cO~ltent="{Binding Path=feed per tooth forSM

in millimeters}" Grid .Column="1" Gr'id. Row="8" Height="28" Horizont<llAlignment="Left"
fvlJI'gin=" 3" Name="feed_per _tooth_for _saws_in_millimetersLabel" VerticalAlignment="Center'

Foreground="White" J> I -, -
</Grid> .
<Label Border~rush="#FFS2CAFF" BorderThickness="2"

content="Cutting Feeds for High Speed ~teel c~ltters" FontFarnily="Maiilndril GD"
FontSize="18" Foreground= "White" Heigh1.="Auto'l HorizontalAlignment=" Left" .
I'largin="92, 4,0,0" Name="labe14S" VerticalAligrillnent="Top" Width=" 432" >

<Label.saJkground>
<LinelrGradientBrush EndPoint="l,B.S"

<CjiradientStop Color="Bl<lck" Offset="e" />
<~radientStop Color="1tFr-347901" Offset="l'h

<JLinjarGradientBrush>
</label.S ckground>

</label>
</Grid>

</TabItell1>
<TabItem Header="PDf.l8I-j" Nillllc="tabIteI1l34" >

<Grid Heiglrt="3G0h
<Rectangle Hejgllt=" 349" HorizontalA1ignment=" Left"

~1Jrgin=" 204,19,0,0" Name=" rectangle11" Str'oke-, "itFFA7D2FF" StroiceThici<ncss=" 2"
vcrticalAlignment="Top" Width="4S2">

<Rectanglq.Fill>
<linedrGradientBrush EndPoint="l,B.S"

startPoint="0,B.S">

StartPoint="0,B.S">
<qradientStop Color="Black" OHset="e" />
<GradientStop Color="#FF36B8F8" Offset='l'

</linjarGradientorUSh>
, </Rectang e.Fill>

</Rectangle>
<Grid DataCon ext="{StaticResource

feedperToothHighSpeedSteelMillsViewSoul'ce}" H9rizonta lAlignlllent=" left"
Margin=" 249,15, B,a" Name="grid13" VerticalAli.f'1nment= "Top">

<Grid.ColJl1lnDefinitions>
<colu~nDefinition Width="Auto" />
<ColumnDefinition l,Jidth=" J\uto" / >

</Grid.Co~ul1lnDefinitions>
<Grid.Rowdefinitions>

<RowDe[finiuon Height="Auto" />
<RowDe~inition Height="Auto" />
<RowDetfinition Height="Auto" />
<RmvDe~inition Height="Auto" />
<RowDefinition Height="Auto" J>
<RowDC~initiOn Height="Auto" />
<RowDelfinition l-Ieight="Auto" />
<RowDehnition Height="Auto" />
<ROI-JDe

l
lrini1:iOn Height="Auto" />

<RowDefinition Height="Auto" />
<RowDefinition Height="Auto" />
<RowDetinition Height="Auto" J>

</Grid.Rowrefinitions>
<label Content="cutter diameter in inches:"

Grid.Column="0" Grid.Row="0" I-IOrizontalAlignmect="Left" Margin="3"
vcrticalAlignment="Center" Foreground="White" (>



1

<comboB\. Displ'yMemberpathe"cotter diameter in
inches" Grid.Column="l" Grid.Row="B" Height~"23" HorizontalAlignment="Left" '
,rtcmsSource="{Binding}" Margin="3" Name="cuJfter _diameter _in_inchesComboBox"
verticalAlignment="Center" Width="120">

<Co,bOBox.ltemsPanel>
<ItemsPanelTemplate>

<VirtualizingStackPanel />
</ItemsPanelTemplate>

</CdmboBox.ltemsPanel>
</Combo~ox>
ct ahe l dontent="cutter diameter in millimeters:"

Gl'id. Column="B" Grid. Row="1" HorizontalAlign\nent=" Left" Margin="3"
verticalAlignment="Center" Foreground="White~' />

<ComboBo DisplayMemberPath="cutter diameter ~
millimeters" Grid. Column="l" Grid. RO~I="l" He' ght=" 23" HorizontalAlignmcnt=" Left"
ItCll1sSource="{Binding}" Margin="3" Nume="cut/er_diameter_in_millimeterSCOlllbOBOX"
verticalAlignment="Center" WidtI1="120" > -- -

<COllioBox.ltemsPanel>
ItemsPanelTcmplate>

<Virtualizing5tackPanel />
/ItemsP,lnel Template>

</CoJlbo(3ox. ItelJlsPanel>

(/ COmboBix> '
<Label C ntent="machinc steel in inches:"

Gr'id. Colurnn="0" Grid. Row="2" J-iorizontalAlign ierrt>" Left" i'largin=" 3"
VerticaIAlignment="Center" Foreground="White~ />

<Label C ntent="{8inding Path=mach:i.ne steelin
inches}" Grid. Column= "1" Grid. RO\~="2" Height "28" Hor-Lzont a l.Al ignment>" Left" Margin:'l'
l~(lme="nrachine_steel_in_inches Label" Vertical~lignrnent=" Center" Foregl'ouncl="White"/>

<Label C9ntent"'''machine steel in millimeters:"
Grid. Column="0" Grid. Row="3" HorizontalAligm,l,jent=" Left" Margin= "3"
VerticalAlignment="Center", Foreground="White"l />

<Label Content="{Oinding Path=machine steel in
millimeters}" Grid. Column="l" Grid. Rm,,="3" Helight="28" HorizontalAlignment="Left"
Margin=" 3" Name="machine_steel_in_rnilHmetersiLabel" VerticaJJ\lignment="Center"
Foreground="White" /> ,

<Label COltent="tool steel in inches:"
Gdd.Column="B" Grid.Row="4" HorizontaIAlignm·nt="Left" Margin="3"
VerticalAlignment="Center" Foreground="\.Jhite" />

- <Label Co~tent="{Oinding Path=tool steel ininches:
Grid. Column="l" Grid. RO\oJ="4" Height="28" Hori*on~alAlignrnent=" Left" Margin="3"
Name="tool_steel_in_inchesLabel" verticaIAlig9ment="Center" Foregrollnd="Whi te"I>

.. < Label Conrtent="tool steel in m:illimeters:"
Grid.Colllmn="B" Grid.Row="5" HorizontalAlignmrnt="Left" Margin="3"
vel'ticalAlignment="Center'" Foreground="White" />

<Label co!tent="{Binding Path=tool steel in
millimeters}" Grid. Column=" 1" Grid. RO~J="5" Height-." 28" Hodzontal!U:ignment=" Left"
Morein="3" Name="tool_steel_in_millimetersLab,l" vcr'ticalJ\JignIll0n1:="Center"
FGreground="White" I>

<Label cojtent="cast iron in inches:" Grid.ColulIiII:
Gr-Ld • Row="6" HorizontalAlignment=" Left" Margin(3" Ver'ticalAlignrnent="Center"
Foreground="White" /> I

<Label Con!tent="{Binding Path=cast iron ininchel)'
Grid. ~olumn~"l" ~ri~. Row="6" HeigI1t='?8" H?rizfntalAlignment=" Left" r'1argin="3"
Name= cast_lron_ln_lnchesLabel" VcrtlcalAllgnm>nt="Center" Foreground="White" />

<l.abel Con'ent="cast iron in millimeters:"
Grid.ColulI1n="B" Grid.Row="?" HorizontalAlignme t="Left" Margin="3" -- -
VerticalAlignment="Center" Foreground::"White" b '



I

I,
I

I

<Label cLtent:O"{B:Lnding Patl1=cast iron in
'miLlimet er-s}" Grid. CoIumn- "1" Grid. ROl';::"7" H~ight=" 28" Hor-Lzorrt al.Al Ignmerrte " Left"
~1argin=" 3" Name'::!"cast_iron_in_rnillimetersLab~I" VerticalAhgnment="Center" "
Foreground="White" /> I -

<Label content=" bronze in inches:" Grid. Column="e'
Grid. Ro\,,'""8" HorizontalAlignment=" t.ef't " /l'larg~n=" 3" VerticalAlignment="Center"
Foreground="White" />

cl.abe I cpntent="{Binding Path=bronze in inches}"
Grid. Column="l" Grid. ROvJ="8" Height=" 28" Hor-Lzont a LeHgnmerrte " Left" Margin="3"
Name="bronze_in_inchesLabel" VerticalJ\lignmert="Center" Foreground="Whi te"/>

<Label cbntent="bronze in millimeters!" -, -
Gt'i.d. Column= "0" Grid. Row="9" HorizontalAlignllwnt=" Left" ['1argin=" 3"
VerticalAJ ignment="Center" Foreground:-:"White!' />

<Label c?ntent="{Binding Path=bronze in millimeterl)
Grid.Column="l" Grid.Row="9" Height="28" HorfzontalAlignmcnt="Left" Margin="3"
f'Julllc="bronze_in_millimetersLabel" VerticalAllgnment="Centcr" Foreground="White" />

<Label Ccrrt ente "aluminum in inches:" Grid. Column:'!'
Grid. RO\'J="10" Horizonta lAlignment=" Left" Markin=" 3" VerticalAlignment=" Center" />

< Label c?ntent="{l3inding Path=aluminum in inches}'
Grid. Column="l" Grid. Row="10'" Height="28" Hor i.zorrt a LcLi.gnmen't»" Left" /l'largin="3"
Namc="aluminum_in_inchesLabel" verticaIAlignihent="center" />

<Label cbntent="aluminum in millimeters:"
Grid. Column="0" Grid. ROvJ="ll" HorizontalAligJlIlwnt="Left" ~'Iargin=" J"
Vcr'ticalAlignment="Center" /> I

<Label c?ntent="{l3inding pC)til=aluminum in
millimeters}" Grid. Column=" 1" Grid. RoltJ="J.1" 'ileight=" 28" Hor Lzont a lAlignment=" Left"
r·1Jrgin=" 3" Name=" aluminum_in_millimeters Label" ver-ti ca LeIf.gmnent» "Center" />

</Grid>
<Label BorderBrush="nFF52CAFF" BorderThickness="2"

Content="Feed per Tooth for High Speed MillS] FontFllmily="f'1aiandra GD" FontSize="18'
r-orcground="White" Height="Auto" HorizontalAlignment=" Left" t~argin=" 15) -10) 0) 0"
Namc="labe187" VerticalAlignment="Top~ Width~"432")

,- <Label.BAckground>
<LinjarGradienteruSh EndPoint="1)0.5"

'StartPoint="0)0.5">
IGradientStop Color="Black" OHset="0" I>

iGradientStop Color="#FF3479B1" Offset:'!'
</Li~earGradientBrush>

</Label.~ackground>

</Label> I
</Gl'id>

</TabItem>
<Tabltem Header="PDB~B" Nallle="PDB9BB">

<Grid> i -
, <Rectangle HEJight=" 183" Hor-Lzorrt a lAHgnlJlcnt=" Left"

~largin="161) 75)0)0" Name="rectangle12" Strok~:::"4FFFA7D2FF" Stl'okeThickness="2"
VerticalAlignment="Top" Width="452"> I

, <Rectang~e.Fill>
<Lin~arGradientBrush EndPoint="1)B.S"

<!GradientStop Color="Black" Offset="0" I>
<GradientStop Color="ttFF36B8F8" Offset:','

</Lin~arGradientBrush>, I
</Rectang-le. Fill>

</Rectangle> i
<Grid DataContext="{StaticResource feedRatesViewSou".,

HorizontalAlignment=" Left" Margin=" 177) 101) 0}boo Name="gl'id14 " VerticalAlignment="To,'
<Grid.coIGmnDefinitions>

I ,

<ColumnDefinition Width="Auto" />

St~rtPoint="B)0.S">



<col~mnDefinitiOn i-Jidth="Auto" />
</Grid.CalumnDefinitions>
<Grid.Ro~Definitions>

<RowDefinition Height="Auto" />
<ROW~efinition Height="Auto" I>

. <Rowqefin ition Height=" Auto" / >
</Grid.RciwDefinitions>

. <Label Content="hole diameter in millimeters (mm):'
Grid.Column="EJ" Grid.Row="0" HOrizontalAlign~ent="Left" Margin="3"
verticalAlignment=" center" Foreground="Whi te "I / >

<Ct)mbO[lO~DisplayMcmbcrPath:::"hole diameter in
millimeters (mm)" Grid. CoIumn=" 1" Grid. ROW="0

1
" Height=" 23" HorizontalAlignment="Left"

ItemsSource=" {Binding}" Margin=" 3" Name="_hole_diameter _in_lllillimeters_mm_ComboBox"
Verticall\lignment="Center" l-.Jidth="120"> 1

<CombbBox.ltemsPanel>
<XtemspanelTemplate>
I <VirtualizingStackPanel />

<VltemsPaneITemplate>
</ComboBox.ltemsPanel>

<IColllbOBob
<Label cohtent="feecl in millimeter per revolutionfo'

drilling:" Grid.Column="0" Gricl,Row="l" l-iorizbntalAlignment="Left" Margin="3"
Ver'Ucall\lignlllent="Center" Foregl'ound="White"l/>

<Label co~tent="{Binding PJth=feed in millimeter~
r-cvo lut ion for drilling}" Grid,Column="l" Gri~.Row="l" l-Ieight::"213"
IIOI'izontalAlignment=" Left" Margin="3" "I
Nume="feed_in_millimeter _per _revolution_for _drillingLabel" VcrticalAlignlllent="Center"
Foreground="White" /> I

<Label Cohtent::"feed in millimeter per .revolutionf
reaming:" Grid. Column="0" Grid, Row="2" HorizoptalAlignlllent=" Left" t-'largin=" 3"
verticalAlignment="Center" Foreground="White" />

. <Label Cohtent="{Binding Path=·Feed in millimeterper
r-cvo Iut ion for reaming}" Grid.Column="l" Gric!f Row="2" Height="28" .
lIorizontLlIAlignment="Left" Margin="3" I

I~allle="feed_in_millimeter _per _revolutio:1_ for _r~amingLabel" VerticalAlignment="Center"
Foregl'ouncl="White" />

</Grid>
,. <Label BorderBrush="4tFF52CAfT' Bor'der-Th ickness>"?"
Content="Cutting Conditions in Drilliqg and Reaming" FontFamily="Maiandra GD"
FontSize="18" Foreground="White" Height="Autoj HorizontalAlignment="Left"
~1argin=" 105J 33) 0) 0" Name>" labe179" Vert iea lAltgnment= "Top" Width=" 353" >

<Label,Background>
<Line~rGradientBr'ush EnciPoint"'''1)0,5''

)radientStop Color="Black" Offset="e" />
<clradientStop Color="#FF3479[31" Off set>";'

</Lin~arGradient!3rush> - .-
</Label,B~ckground>

</Label>
</Grid>

</TabIt~m>
<TabItem Header::"POB90" Name::"PDB9B">

<Grid> II

<Rectangle Heilght= "183" Horizonta lAlignment=" Left"
t·1argin="170) 74)0)0" Name="rectangle13" Stroke='''#FFA7D2FF'' StrokeThickness="2"
VcrticalAlignment="Top" Width="452"> . I .

<Rectangle', Fill>
<Linea~Grad{entBrush EndPoint="1)B.5"

·1

StartPoint="0)B,5">

StartPoint="B)0.5">



: <Gr 'aclientStop Color= "Black" Offse t=16" />
I <Grad :i .entStop Color'="HFF36B8F8" Offset="l' I),

</~l~earGradientBrush>
</Rectarngle.Fill>

</Rectangle>
<Grid DataC6ntext="{StaticResource

-FeedsandParametersViewSource}" HorizontalAltgnment="Le-Ft" MiJrgin="222J95 J0J0"
'Nl1me="grid15" VerticalAlignment="Top"> I

. <Grid.C6lumnDefinitions>
<ColumnDefinition Width="Auto" />,
<CoiulllnDefin:ition Width="/\lIto" />

</Grid.ColllmnDefinitions>
<Grid. RqwDefinitions>

<RowDefinition Height="Auto" />
<RowDefinition Height="Auto" />
<Ro0Definition Height="Auto" />
<Rm1Definition Height="/\uto" />

</Grid.RowDefinitions>
<Label Content="drill size in inches:"

Grid.Column="0" Grid.Row="0" HorizontalAJ.ignment="Left" Margin="3"
VerticalAlignment="Center" Foreground="Whit~" />

<ComboBox DisplayMcmberPath="drill size in inches'
Grid. Column="l" Grid. RO\,,="0"He ight>" 23" Hor'izontJlAlignlllent:::"t.eft"
ItClIlsSource="{Binding}" Margin="3" Name="driJ.l_size_in_inchesComboBox"
Vertica.lAlignment="center" width:::"120"> I

<ComboBox.ltemsPanel>

j
<ItemspanelTemplate>

<VirtualizingStackPiJnel />
1</ItemspanelTemplatc>

</ComboBox.ltemsPanel>
</ComboBox>
<Label Content="feed in inches per' revolution:'

Grid.Column="0" Grid.Row="l" HorizontalAlignment="Left" Margin="3"
Vertical/\lignment="Center" Foregrouncl="Hhite" />

<Label Content="{Binding Path=feed in inches per
revolution}" Grid. Column="l" Grid. RO~J=" 1" H()ight="28" Ilorizonta.lAlignrnent=" Left"
t~;)rgin="3" Name="feed_in_inches_per _revohrtionLabel" VerticalA.l:ignment= "Center"
For'eground="White" /> I

- <Label Sontent="drill size in millimeters:"
Grid.Co1umn="0" Grid.Row="2" HorizontalAlignment="Left" Margin="3"
VerticalAlignment="Center" Foreground="Whit~" />

<Label (ontent="{Binding I'ath=drill size in
millimeters}" Grid. Column="l" Grid. RO\·/="2"'J!eight="28" HorizontalAJ.Jgnment="Left"
Mnrgin="3" Name="drill_size_in_millimetersL~bel" VerticalAlignment="Center"
Foregr'ound="White" /> I

,. . < Label qontent="feed in millimeters per r-evoluti
Grid. Co1ul11n="0"Grid. Row=" 3" HorizontalAlig'lment=" LeH" Mar'gin=" 3"

,VerticalA1ignment="center" Foreground="White" />
<Label qontcnt="{Binding Path='feed in millimeteN

r-evolutLon}" Grid. Column="l" Grid. Row:::"3" Height=" 28" HorizontalAlignment=" Left"
Margin=" 3" Name="feed_in_millimeters_per _revl'olutionLabel" VerticalAlignment="Center'
Foreground="White" />

</Grid> I
<Label Bord~rBrush="#FF52CAFF" BorderThickness="r

..Content="Drill Feed and Corresponding Parameters" FontFamily="Maiancira GO" FontSize:
Foreground="White" Height="Auto" Horizontal~lignment="Left" Margin="67J24,0,6"
tJiJme="labe180" VerticalAlignment="Top" Width="353">

<Lab~l.Backgro~nd>



StartPoint="0,0.5">
<Li!neCirGradient8rush EndPoint="l,0.5"

"

<GradientStop Color="Black" Offset="e" h
<GradientStop Color="#FF3479Bl" Offse~"

</UinearGradientBrush>
</Labe~.BCickground>

</Label>
~/G{'ij)

(/Tablt~m> I
<TabItem Header="PD~l1B" f'iame="tabItem37"

loaded="tabItem37_Loaded" Initialized="tabltem37_Initialized">
<Grid>

<Rectangle ~Ieight=" 289" Horizonta lAlignment=" Left"
I ,

" 11argin="134,38,0,0" Name="rectangle14" StroH:e="1tFFA7D2FF" StrokeThickness="2"
VerticalAlignlllent="Top" Width="516"> I

<Rectangle. Fill>
<Li~earGradicnt13rush EndPoint="l,0.5"

I

/<GradientStop Color="Black" Offset="e" h

i
<GradientStop Co!or="UFF36B8FS" Offse~~

I </L nearGradientBrush>
(/Rectalgle.Fill> _

</Rectangle}
cComboaox Dtsplayt~e/l1berp<rti1="work piece material"

Height=" 313" HorizontalAlignrnent=" Left" Item~soUt'ce=" {Binding}" Margin="405,4S, e,l3"
Name="comboBox15" VerticalAlignment="Top" Wf,dth="212"
DropDownClosed=" comboBox1S_Dt'opDownClosed" [>

<Combo[3ox D}splay~1etl1berPath=''!.'lOrk piece materialstrs
or hardness" Height="30" HorizontalAlignment="Left" IsEditable="False"
ItemsSource="{Binding}" Margin="40s,78,0,0"/Name="comboBoX16" VerticalAlignment="~f
l·Jidth=" 212" />

. <Button Content="Search" Height="J1"
HorizontalAlignment=" Left" Margin=" 522,114,0,0" Name="button23" VcrticalAlignment='
l.Jidth="95" Click="button23_Click" />

<Label Heigl~t="28" HorizontalAlignrnent="Left"
M,:lrgin="434,lS4,0,0" Name="label46" ver-t ical.Al i.gnment+'Top" Foreground="l-Jhite" />

<Label Heig~t="28" HorizontalAlignment="Lcft"
Margin="434,188,0,0" Nilme="labe148" VerticalAlignment="Top" Foreground="I.Jhite" />

<Label Heigl1t="28" HorizontaIAlignmcnt="Left"
~largin="434, 222, 0, 0" Name» " label49" verticafAlignment="ToP" Foreground="White" />

<Label Heig~t="28" HorizontalAlignment="LeH".
~largin="434,2S6,0,0" Name="labelS2" vertica}Alignmcnt="Top" ForegrolJnd="White" />

<Label Heig\lt="28" HorizontalAlignment=" Left"
~'li1rgin=" 434,289,0,13" Name=" labelSJ" VerticafAlignment= "Top" Foregrollnd= "White"/>

<t.abe I contl'nt"'''work piece material:" Height="29"
HorizontalAlignment=" Left" ~largin=" 265,47, (3 294" VerticalAlignment= "Center"

. Foreground="White" />
<Label Cont~nt="work piece material strength or

hardness:" HorizontalAlignment=" Left" Margih="134, 80, (3,262" VerticalAlignment="Cenb
Foregt'ound="White" /> I

, <Label Cont~nt="depth of cut in millimeters (mm):'
HorizontalAlignment=" Left" Margin="199, 154,0,187" VerticalAlignnlGnt="Center"
Foreground="White" /> I

<Label Content="radius of tool nose in millimete~
HorizontalAlignment="Left" Margin="lS9,188,0,lS3" VerticalAlignmcnt="Center"
Foreground="White" /> I --

<Label Content="feed in millimeters per revolution
(mm/rev):" HorizontalAlignment=" Left" Margin="132, 222, 0, 119" VerticalAlignment="Ce
Foreground="White" /> I

I

I,
I

StartPoint="0,0.5">



<Label Contenjt=" speed in meters per minute (m/min):"
IIorizontalAlignment=" Left" Margin="175) 256) 0)/'85" VerticalAlignl11cnt="Center"
roreground="White" /> 1 .

<Label conte~t="coolant required:"
IIorizontalAlignment=" Left" Margin=" 296) 289J 0 )152" VerticalAlignmcnt="Center"
Foreground="White" /> !

<Label BorderBru sh=" ~tFF52CAFF" BorcierThicknesS;"2Y
'

I .

Content="Fine Boring Requirements With Carbige Tools" r=ontFamily="Maiandra GD" .
FontSize="18" Foreground="White" Height="Aut~" HorizontalAlignment="Left"
~ILlrgin=" 6J 2J 0J 0" Name=" labe181" VerticalAlignment="Top" Width=" 405" >

<Label. U.:Jckground> .
<LindarGradientBrush EndPoint="1)0.5"

Star'tPoint="0J0.S"> I
<:GradientStop Color="Black" OHset="(l" />

~

<IGradientStop Color=".fI:FF3479Bl" Offset="!' /1

</Li earGradientBrush>
</Label. ,ackground> I

</Label> . I
</Grid>

</TabItem>
<TabItem Header="PDB]0" Narnc="PDEl10">

<Grid>
.. <Rectangle HQight="227" IlorizontulAlignment="Left"
i"largin="107) 71J0J0" Name="rectangle22" Strok~="itr=r=A7D2r=F" StrokeThickness="2"
VerticalAlignl11ent="Top" Width="516"> '

<Rectang~e.Fill>
<Lin~arGradientBrush EndPoint="lJ0.5"

StartPoint="0J0.5">
Gf'adientStop Color="Black" Offset:"(l" I>
GradientStop Color="jtFF36B8F8" Offset="1'

</Li1earGradientBrush>
</Rectangle.r=ill>

</Rectangle> '
<Grid DataCo~text="{StaticResource

fluidPressureVolumelnternalChipRemovalTrepanrlingHeadsViewSource}"
HorizontalAlignment=" Left" ''''argin='' 182J 116) 0)0" Namee "grid10" Vertic<llAlignment="Top')

<Grid.co~umnDefinition5>
<colljmnDefinition l-Jidth="Auto" />
<ColumnDefinition l.<Jidth="Auto" />

</Grid.cdlumnDefinitions>
<Grid.Ro~Definitions>

<Rowqefinition Height="Auto" />
<RowDcfinition Hcight="Auto" />
<RowDefinition Height="Auto" />

</Grid.R~wDefinitions>
<l.abel Cintent="hole diameter in millimeters (mm):'

Grid. Column="0" Grid. RO~J="0" Horizont(llAlign~ent=" Left" Margin="J":
Ver'ticalAlignment="Center" Foreground="White', />

. <combOBo~ DisplayMemberpath="hole diameter in
millimeters (mm)" Grid. Column="l" Grid. Row="Q" Height="23" HorizontalAlignment="Left'
rtcmssouccee" {Binding}" Margin=" 3" Name="_hole_diameter _in_millimeters_mm_ComboBoxl'
VerticalAlignment="Center" Width="120"> I

<ComtiOElox.ltemsPanel>
~ItemspanelTemplate>
I <Virtu<llizingStackPanel />
/ItemsPanelTemplate>

</Co1boBox.ltemspanel>
</ComboBqx>

I
I
I



c l.abe I ( Int cnt» "volume In Ii tre per mi l Lime tes
(Ii tre/mm) ," Grid. CoIumn»••••• Gdd.ROWe "1" Ha~i,aat'lAligameaV' LeH" Ma rgiae'''''

verticalAlignment="Center" Foreground="White', I>
. <Label Cmntent="{Binding Path=volume in litre p~

rnillimetes (litre/mm))" Grid. Column="l" Grid j ROVJ="l" Height="28"
HorizontalAlignment="Left" Margin="3"
Name="_volume_in_litre_per_millimetes_litrelmm_Label" VerticalAlignment="Center"
Foreground="White" I> .

<Label ({i>ntent="pressure:" Grid. Column:="0"
Grid. RO~J="2" HorizontaIAlignment=" Left" Marg!' n=" 3" VerticaIAlignment="Center"
Foreground="White" I> .

<Label C,ntent="{Binding Path=pressure}"
Grid. Column="l" Grid. ROI.J="2" Height=" 28" HorfzontLlIAligl1ll1ent=" Left" ~~argin="3"
Name="pressure Labell " VerticalAlignment="Center" Foreground= "l-Jhite"I>

</Grid>
<Label Borde~Brush="#FF52CAFF" BorderThickness="2"

Content="Fluid Pressure and Volume Requiremehts for Internal Chip Removal in Trepannin!
I-!eads" FontFamily="Maiandra GO" FontSize="18j' Foreground="White" Height="Auto'~ _
HorizontaIAlignment=" Left" 'Margin=" 17) 18) 0)0/' N()me="label8S" Ver-t i.caLcLi.gnmentw'Top"
Width="717"> .

<Label.Brckground>
<Linf<:lrGradientBrllsh EndPoint="1)0.5"

~GradientStop Color="Black" OHset="0" I>
~GradicntStop Color=" 4tFF3479B1" Offset;"l'

</LitearGradientBrush>
</Label., ackground>

</Label>
</Grid>

<I TabItem>
<TabItem Header="POBlSB" Name="P081SB">

<Grid> /
<Rectangle Height= "198" Horizonta lAligl1ment=" Left"

r~argin=" 151) 67) 0) 0" Name« " rectangle15" St rake= "#FFA7D2FF" St rokeThickness=" 2"
VerticaIAlignment="Top" Width="516">

<Rectangle. Fill>
<LinearGradientBrllsh EndPoint="l)B.S"

I

Stal'tPoint="0) B. 5">

StartPoint="B)B.5">
~GI'adientStop Color="Bl<Jck" Offset="(3"/>

~

Gr(1dientStor Color::"nFF36B8F8" Offset:'J'
</Li carGradientBrush>

</Rectan zl e . Fill> .'
</Rectangle>
<Grid Datacottext="{StZltiCResource

IllachineReamingAllowanceViewSource}" Horizont lAlignment=" Le ft" Margin=" 248) 91) 0)0"
N'::lIne="gridll" VerticalAlignment="Tap" > "

<Grid.Co umnDefinitions>
<CoJumnDefinition l,viclth::"Aulo" />
<C(JI~mnDefinition Wiclth="Auto" />

</Grid.cplumnDefinitions>
<Grid. RowDefinitions>
i <Rowbefinition Height="Auto" I>
. <Rowbefinition Height="Auto" I>

<Rowbefinition Height="Auto" I>
. <Row~efinition Height="Auto" />

. </Grid.R wDefinitions>
. <Label C ntent;"hole diameter in inches;"

. Grid.Column="B" Grid.Row="B" HorizontalAlign lent="Left" Margin="3"
verticaIAlignment="Center" Foreground="White' I>



t

<ComboBo* Displ;'JyMemberPath="hole diameter in inches'
Grid . Column= "1" Grid: Ro\-J="8" Height=" 23" l'lorlzontalil.lignmcnt=" Left"
ItcmsSource="{Binding}" Margin="3" Name="hol _diameter_in_inchesComboBox"

"VerticalAlignment="Center" Width="1213">
<Com~oBox.Item5Panel>

~ItemspanelTemplate>
<virtualizingStackPanel />

/ItemsPaneITemplate>
</COlbooox.ltemspanel>

</ColllboB x>
<Label C ntent="hole diameter in millimeters:"

Grid. Column="o" Grid. RO\<J="l"Hor-Lzont a Le.Li.gmlterrt=" Left" Margin=" 3"
Verticall\lignlllent="Center" Foreground:;"White~ />

<ComboBo DisplayMelllberPath="hole diameter in
millimeters" Grid. CoIumn=" 1" Grid. Row:,"1" He ght=" 23" HorizontaIAlignment=" Left"
ItemsSource=" {Binding}" ~1argin=" 3" Name>" hol ;_diameter _in_millimetersComboBoxl"
VerticalAlignment="Center" 14idth="120" >

<Colll~oBox.ltemsPanel>

lItelllspanelTelllPlatc>
<VirtualizingStackPanel />

/ItemsPanelTemplate>
</Co~bOBox.ltemspanel>

</ComboBClx>
<Label cqntent="allowance in Inches ;" Grid.Column:'

Grid. ROloJ="2" HorizontalAlignment=" Left" lVlarg~n=" 3" VerticalAlignment= "Center"
Foregrollnd="White" /> I

<Label C1ntent="{Binding Path=allowance in inches)'
Cirid. ColulI1n="l" Grid. Row="2" Height=" 28" Hor~zontalAlignment=" Left" tv\argin="3"
NJme'" " allo\>Jance_in_inches Label" VerticalAlig~lllent="center" Foregr'ound="White" />

<Label content="allowance in millimeters:"
Grid. Column="0" Grid. Rov!="3" HorizontalAlignj, ent=" Left" Margin=" 3"
VerticalAlignment="Center" Foreground="vJhite" />

o <Label C ntent="{Binding Path=allowance in
uriLl imct cr-s}" Grid. C,?lumn=" 1" Grid. Ro\'I="3" H~ight=" 28" HorizontaIAlignment=" Left"
~largin=" 3" Name=" allowance_in_millimeters Lab~l" VerticalAlignment=" Center"
Foregl'ollnd::"White" I> ,

</Grid> I 0

<Label BorderOrush::"#FF52CAFF" BorderThickness="2"
Content="Machine Reaming Al Lcwance Requirements" FontFalllily="~1aianclri.l GD" FontSize="l8'
For'eground="Whi te" Height="Auto" HorizontalAl,ignmcnt=" Left" Margin::" 23,18, 0,0"
Nilme="labe155" VerticalAlignment="Top" IrJicJth=1"405" >

<Label.Oafkground>
<LinetlrGraclientBrush EndPoint=" 1, 0.5"

<~radientStop Color="l3lack" O'Hset="O"I>
< radientStop CoLor-e " ilF F3479fll" Offset="l'

</LinCarGraclientflrllsh>
</Label.O~ckground>

</Label>
</Grid>

</TabItem>
o <TabItem Header=" PDB9p" Name=" PDB9G" Loaded= "tabItem40_Loade4'

Initialized="PDB9G_Initialized">
<Grid>

<Rectangle Height="266" HorizontalAlignment="Left"
to\ar'gin="107, 60,0,0" Name=" rectangle23" Stroke1"#FFA7D2FF" StrokeThickness=" 2"
VerticalAlignment="Top" Width="562">

<Rectangl~.Fill>

I
I
I

5tartPoint="0,0.5">



<LinerrGradientBruSh EndPoint="lJ (3.5"

I
<~rudientStop Colcr-e " Black" OHset="e" />
<GradientStop Color="ffFF36B8F8" Offset="l'h

</LinearGradientBrush> '.. -
</Rectangle.Fill>

</Rectangle>
<ComboBox Dis layMemberpath="work piece material"

I-/cight="30" HorizontalAlignment="Left" ItemsS urce="{Binding}" f-1argin="438,71,e,e"
NJJl1e="comboBox17" VerticalAlignment="Top" Wid h="212"
ur-opnownr.Ios ed=" comboBox17 _DropDownClosed" / >

<ComboBox Dis layMemberPath:::"work piece material ha~~u
(brinell hardness)" Height="3(3" HorizontalAli nment="Left" IsEdit<'lble:::"False"
IternsSource=" {Binding}" Margin= "438,1134, (3,13" ,ame=" comboBox18" VerticalAlignment="Top'
trJidth="212" />

<Button conteft="searCh" Height="31" .
Hor-i zont a l Al.Lgnment>" Left" Margin=" 555,173, (3, " Name="button24" VerticalAlignment="Top'
ttJidth="95" Click="button24_Click" />

<Label Height(28" HorizonttllAUgnment="Left"
J\lurgin=" 475,214,13,13" Name»"Labe l se" vel~ticalAFgnlllent= "Top" Foregrounc./='''Whi te" />

<Label Height('28" HorizontalAlignlllent="Left"
~1::Jrgin="475,248,13,0" Name» " labelS7'.' VerticulApgnlllent= "Top" foregrouncl="Whi te"/>

<Label Heightj="28" Hot'izontalAlignrnent="Left"
f1argin=" 475,282, {3, 13" Name=" labe158" ver-ti cal AlIgnment» "Top" Foreground="Lvhite" I>

<Label conten·~="work piece mat er-La L;" Height="29"
HorizontalAlignment="Left" Margin="294,61)e)257" VerticalAlignlllent="Center" -. -
Foreground="White" /> I

<Label content="work piece material hardness (brinell
hardness) :" HorizontalAlignment=" Le'Ft" M<lrginf" 125,94,0,224" VerticalAlignment="Center'
FOI'eground="White" />

<Label Cant en ="Tool Material:"
Hor-i.zorrt a La.l i.gnmerrt>" Left" Margin="333) 214) (3) 28" VerticalAlignl1lent="Center"
Forcground="White" /> I

<Label Content=" speed in meters per minute (m/min):"
IIol'izontalAlignment=" Left" Marginc"192) 248, (3'rJ. 4" VcrticalAlignmcnt="Center"
Forcground="White" />

<Label Conten -="feed in mm per revolution:"·
HorizontalAlignment="Left" Margin="254)282)e)60" VerticalAlignment="Center"
Foreground="White" /> I

<Combol3ox Height="30" HorizontalAlignmentc"Left"
Hurgin="438,137)e,e" Name="comboBox20" Vertic~lAlignment="Top" Width="212">

<Combo8oxltcm Content="2 - 411I11I" />
<ComboBoxitem Content="4 - 6 mill" />
<Combo[loxItem Content="6 - 12 mm" />
<combOBOX!'tCIll Contentc"12 - 19 mm" />
<ComboBox tem Content="19 - 25 mm"/>
<Combol3ox,tem Content=" 25 - 5010m" />

</ComboBox> il

<Label Conten' ="Tool Diameter:"
HorizontalAlignment="Left" Margin="327)128)O) 92" VerticalAlignmcntc"Center"
Foreground="White" /> I

<Label Border~rush=" 4tH 52CAFF" BorderThickness="2"
content="f1achi~ing Co?ditions in Gun. Drilling'I' FOntFalllilY="f"'aian~ra GD" FontSize="18'
Foreground="whlte" Helght="Auto" HOrlzontalAlignment="Left" Margln="S3J1S)0)(3"
N<:lme="labe186" VerticalAlignment="Top ,. Width='f4e5" >

<Label.B(),kground>
<Line~rGradientBrush EndPoint="1)0.5"

SturtPoint="0)0.5">

St()rtPoint="e)0.5">

<~radientStop Color="Black" Offset="e" h



,

<J'dientStor Color."!OFF3479B1"Offset·"!' ,>
</Lin9arGrodientBrush>

</Lahel.B~ckground>
</Label>

</Grid>
</TabItem>
<TabItem Header="POB8d" Name="P0I38C">

<Grid> ,
<Rectangle He~ght="266" HorizontalAlignment="Left"

t'largin=" 108,63,0, O" Name=" rectangle24" Stroke~"#FFA7D2FF" StrokeTilickness="2"
VerticalAlignment="Top" Width="S62">

<Rectangl~.Fill>
<LineqrGradientBrush EndPoint="1,0.5"

<~radientStop Color="8lack" OHset="0" />
< radientStop Color="#FF36B8F8" Offset="l"/)

</Lin arGradientBrush> _
</Rectang e. Fill> _~ _

</Rectangle>
<ComboBox Dis layMemberPath,,"work piece material"

Height=" 30" HorizontalAlignment=" Left" ItemsS ur-ce- " {!3inding}" M<.1rgin="380,97, O) 0"
N~lme="comboBox19" VerticalAlignment="Top" Wid' h,,"212" />

cCombonox Ois layMclllber'Path="~'Jork piece material strengti
or hardnes s " Height="30" HorizontalAli;::nment=' Left" ISEditable="Falsc"
rt0msSource="{Binding}" Margin= "380,130,0,0" .: c.ombouoxz r" ver'ticiJIAlignment="Top"
l-Jicftll="212" />

<Button Conte t,,"Search" /-Ieight="31"
l-IorizontalAlignment=" Left" Margin""497, 166, 0,r Name=" button2S" VerticalAlignment="Top'
L'Jicfth="9S" Click="button2S_Click" /> I

<Label Height::"28" HorizontalAlignment="Left"
r'1,Jrgin=" 420,213, 0,0" Na'me="labelS9" verticalAlignment="ToP" Foreground="White" />

<Label Height1"28" HorizontalAlignment=:'Left"
f>1argin,,"420,247,0,0" Name="labe160" VerticalA~ignrnent="ToP" Foreground="f.Jhite" />

<Label Conten1!="lvork piece material:" /-Ieight="29"
Horizontalll.lignment="Left" Margin="240,97,0,244" Vertic;)lAlignrnent="Center"
Foreground,,"white" /> I

<Label conten'1;="work piece material strength or
hardness:" HorizontalAlignment=" Left" Margin='1109, 130, 0, 212" VcrticaJ.Alignrnent="Center'
r-oregr'ound="White" t> .

<Label Conten~="depth of cut in nri Ll imeter-s (mm):"
HorizontalAlignment=" Left" ~1argin="176, 213, 0,i29" Ver'ticilIA1ignmcnt="Center"
Foreground="White" /> ~

<Label Conten ,,"radius o-F tool nose in millimeters (I11tIJ

Hol'izontalAlignlllent=" Left" ~1argin="136J 247, G, 5" Vert:l.calAlignlllcnt= "Cerrt er-"
r-or~grouncf="White" /> 1

. <Label sorder~rush="4IFFS2CAFF" BorcierThickness="2"
Content="~1illing Cutting Speeds" FOntF;JmilY""~aiandra GO" FontSize="18"
Foreground="White" Height=" Auto" Hot'izontalAhgnment=" Left" fvlargin=" 53,18,0,0"
r~~me""label61" VerticalAlignment="Top" Width=j242" >

. <Label.Ba,kground>
, <Line rGracfientBrush EndPoint="l,0.S"

Startpoint="0, 0, 5"> ~
< radientStop Color="slack" O-Ffset="0"h
< radientStop Color="#FF3479Bl" Offset:"1'

</Lin~arGradientBrush>
</label,Background>

</Label> \
</Grid>

</TabItem>

StartPoint="0,0.S">



I
/

<TabItem Header,,,contJts,, Name="Contents")
<Grid> I .

<Grid DiltaContext="{StaticResource
boringTroubleShootingViewSource}" HorizontalAl~gnment="Left" Margin="280,lB3,0,0"
/I! Clnle="grid2B" VerticalAlignment="Top" >

<Grid.Colu~nDefinitions>
<colum/1Definition Width="Auto" />
<ColumnDefinition Width="Auto" />

</Grid.col~mnDefinitions>
<Grid.Row~efinitions>

<RowOe,finition Height="Auto" />
<RowDefinition Height="Auto" />

</Grid.Ro~pefinitions>
<Label confoltent=" problem:" Grid. Column="0"

Grid. Rm'J="0" HorizontalAlignment=" Left" Margin "3" VerticalAlignment="Center" />
<ComboBox DisplayfvlelllberPath="problem" Grid. Column:'!'

Grj <1. Rm~="e" Height=" 23" HorizontalAlignment="ILeft" IteI1lSS01lrce=" {!3inding}" Margin="3"
Na/lle="problemComboBox1" Vertica lAlignment= "cenfer" hlidth=" 120" >

<combJBox.ltemspanel>
I <ItemsPanelTemplate>

<VirtllalizingStackPanel /> .
</ItemsPDnelTemplate>

</Combo!3ox.ltelllsPanel>
</comboBo~>
c t.abe I Co tent="causes:" Gricl.Column="0" Grid.RoVl:'j'

HorizontalAlignment=" Left" Margin=" 3" VerticaJiAlignment="center" / >'
<Label corltent="{Binding Path=causes}"

Grid.Column="l" Grid.Row="l" Height="28" Hori~ontalAlignment="Left" Margin="3"
NJme="causes Label " VerticalAlignment="center",,//>

</Grid>
</Grid>

</TabItem>
</TabControl>
< Image Height= "Auto" Horiz'ontalAlignment=" Left" r'1argin=" 50,91,-(3,9'

Na:ne="image2" Stretch="None" VerticalAlignmen~="Top" Width="Auto"
t~ouseDown="image2_MouseDown" /> I

<Label Content= "Contents" ir-ontF,lll1ily="Maiandra GO" FontSize="18"
f-oregrouncl="JtFF379408" Height=" Auto" HorizontCjlAlignment=" Left" Mar'gin=" 30,137,0,0"
Nilme="labe166" VerticalAlignment="Top" MouseDdwn="image2_Mouseoown" FontWeight="Bold" /1,

<Label Content="fvlachining /operations Moclule" FontFamily="Maiandra
FontSize:"24" Foreground="1tFF0080B2" Height="/,\uto" Hol'izontalAlignment="Left"
r'largin="31)6,0,0" Name="labe167" VerticalAlig1ment="Top" />

<Image Hcight="49" Hol'izo~tillAlignmcnt="Lcft" Margin="50,91,0,(l"
1~,1II1c="il1lilge1"Stretch="None" VerticalAlignmen:~="Top" Width="46"
50lll'ce=" /WpfApplication3; component./Tmages z oneqt t_39. png" / >

</Grid> 1
</TabItem> I

<TabItern Header="Help &amp; TrOUbjeShooting" Name="tabItem2" FontSize="14'1
<Grid>

<TabControl Height""489" I ol'izontalAlignntcnt="Lcft"
NiJme="tabContro16" VerticalAlignment="Top" Wi th="953">

<TabItem Header="PDBH~lp1" Name="tabltem20"
Initialized="tabltem20_Ini tialized" > I;

<Gdd>
<Rectangle He~ght="284" HorizontalAlignl1lent="Left"

~1argin="281, 103, 0, 0" Name=" rectangle27" Strokcl="1tFFA7D2FF" StrokcThicknes s="?"
VerticalAlignment="Top" Width="526">

<Rectangla.Fill>



<Line4rGradientl3rush EndPoint::"1)0.5"

<clradientStop Color=" Black" OHset="e" />
<dradientStop Color="#FF36B8F8" Offset="l"h

</Lin~arGradientBrush>
</Rectangle.Fill>

</Rectangle>
<Grid ,bataCon~ext="{StaticResource -

" HorizontaIAlignment="4eft" M
VerticalAlignment="Top">

<Grid.col~mnDefinitions>
<Colu nDefinition ~~idth="J\uto" />
<ColunnDefinition Width="Auto" />

</Grid.cotumnDefinitions>
<Grid. Rowqefinitions>

<ROWDjfinition Height="Auto" />
<RowD finition Height="J\uto" I>
<Rol-IDfinition Height="Auto" I>

</Grid.RrnDefinitions>
<Label COltent="trOUble:" Grid.Column="O"

Grid ,ROvJ="O" HorizontalAlignment="Left''' Margi ="3" VerticLlIAlignnrent="Center"
Foreground="Whi~e" />

<Combo[lox DisplayMembcr'Path="trouble" Gdd. Column:'J',
Height=" 29" ~Horizonta lAlignment=" Left" IternsS' ur-ce- " {Ihnding}" Margin=" 3) 4) 0) 2"
NJrne="troubleComboBox" verticalAlignment="Cen"er" Width="279" __
DropDownClosed= "t roubleComboBox_DropDmmClosed" >

, <comb'fBox. ItemsPanel>
<f.temspanelTemPlate>

<VirtualizingStackPanel />
</ItemsPanelTemplate>

</comtoBox.ltemspanel>
</comboB0f>
<Label Content="probable reason:" Gr-Ld • Column="e'

Grid. ROvJ="l" HorizontalAlignment="Left" Margi6/ ="3" VerticalAlignment="Center"
Foreground="White" />

<ComboBox DisplayMemberPath="probable reason"
Height=" 29" HorizontalAlignment=" Left" ItemsS6urce=" {Binding}" Margin=" 3) 7)OJ -1"
Name="comboBoxl" VerticalAlignment="Center" Wfdth=" 279" Grid. Column="l" Grid. Row="l'
DropDovJnClosed='.' comboBoxl_DropDownClosed_l" Gfid. RowSpan=" 2" >

<CombfBox.ltemspanel>
<ftemspanelTelllplate>

<Virtualizing5tackPanel />
<{ItemspanelTemplatc>

</Com~oBox.ltemsPanel>

</combOBOI~> '
</Grid>
<Label Border rush="UFFS2CAFF" BorderThickness="2"

Content="Trouble Shooting in Turning operatio
l
" FontFamily="Maiandra GO" FontSize="18'

FOt'cgr'ollnd="White" Height="Auto" HorizontalAl gnment=" Left" Margin="152) 46) 0) 0"
N<:1me=" labe188" VerticaIAlignment="Top" Width=j' 331" >

<Label.Bafkground>
<LinearGrLldient!3rush EndPoint="1)0.5"

StartPoint="O)O.5">

StartPoint="OJO.5">
<~radientStop Color'="Black" OHset="fj" /)
<Gradien,tStop Color= "1tFF3479Bl" Offset:'l'

</LintarGradientBrush>
</Label.B,ckground>

</Label>



<Label Cohtent="remedy:" Hol'izontalAlignment="Left'
~ltlrgin=" 369} 230) (3)196" VerticalAlignme'nt=lcenter" Foregr'ound="~vhite" 1>

<ListBox ~isplayMemberpath="remedy" Height="146"
HOI'izontalAlignment=" Left" ItemsSource=" {~inding}" Margin=" 489,230,0,56"
Name="probable_reasonListBox" VerticalAli~nment="Center" Width="279"I>

<Label Cortent="remedy:" Foreground="White"
HorizontalAlignment=" Left" Margin"''' 369) 23~, (3,173" Verl:icalAlignment="Center" I>

</Grid>
</Tnbrtem>
<TabItem Header="pDf3Help2" Name="tabltem2S"

Initialized="tabItem25_Initialized">
<Grid>

<Rectanglp Height="297" HorizontalAlignmen't="l:eft'
Margin="237,128,B)B" Name="rectangle28" S~roke="#FFA702FF" StrokeThickness="2"
Vel'ticalAlignment="Top" Width="483"> ,

<fl.ectpngle. Fill>
<linearGradientBrush EndPoint="l, (3.5"

StartPoint="e,0.5")
<GradientStop Color="Black" Offset="S'
<GradientStop Co.lor="1tFF36B8F8" Offset:

<VLinearGradientBrush>
</Rec~angle.rill>

</Rectang .e»
<Grid Dat·Context="{StaticResource

IIIillingTroubleShootingVie\.vSource}" Horizo t a In.l ignment e " Left" Mal'gin= "324} 168,0,8'
Name="grid18" VerticalAlignment="Top">

<Grid.ColumnDefinitions>
<tolumnDefinition ~vidth="Auto"; h
<f.0lumnDefinition Width="Auto" I>

</Gri~.Co.lumnDefinitions)
<Grid,. r{O\vDefinitions>

<Rov.'i)efinition Height="Auto" I>
<~owDefinition Height="Auto" I>

</Gri~.Rowoefinitions>
<t.abe], Content=" problem:" Gl'id. Column="0"

Grid. Rmv="(3" HorizontalAlignment=" Left" Mprgin=" 3" VerticalAlignment="Center"
Foreground="White" I>

<CombpBox DisplayMemberPath="problem" Grid.Col
Height=" 29" HorizontalAlignment=" Left" t tbms sour-cc-." {Binding}" Mal'gin=" 3,4,0,2"
Name="problemComboBox" VerticalAlignment=r'center" l'Jidth=" 233"
oropoownClosed="problemComboBox_oropDownC~osed">

<ComboBox.ItemsPanel>

I
<ItelllsPanelTelllplate)

<VirtualizingStackPanel I>
I. </ItemsPanelTemplate>

<VCombo[lox.ltelllsPanel>
</ComboBox>
<Labe~ Content=" remedy:" Grid. Column="0"Grid.

HorizontalAlignment=" Left" ~1argin=" 3" VerticalAl ignment=" Center" Foreground="Whitl
</Grid> I
<Label Bobderl3ru sh="ltF F52CAFF" l3or'derThickness:'l'

Content="Trouble Shooting in Milling" Fonhamily="Mai<mdl'il GO" r-ontSize="18"
Foreground="Whi te" Height="Auto" HorizontblAlignillent=" Left" Margin="ll1} 39i0,9"
Name="labe189" VerticalAlignment="Top" Width="257">

<LabeR·Backgro~nd>
<LinearGrad,ientBrush EndPoint= "1) (3.5"

StartPoint="0}e.5"> I
<GradientStop Color=" Glack" Offset:'~
<GradientStop Color=~1tFF3479Bl" Of~



</Li

1
earGradientorush>

</Label. ackground>
</Label>
<ListBox. Hei~ht="170" HorizontalAlignment="Left"

Margin="4(1)206)0)0" Name="listBox1" \lertica1.Alignment="Top" Width="230"
DisplayMernberPath="remedy" ItemSSou;"Ce="{Bin#ng}" />

</Grid>
</TabItem>
<TabItem Header="PDB~elP2B" Name="tabItem26">

<Grid> '
<Rectangle H ight=" 371" Hor-Lzorrt a LoLi.gnmerrte " Left"

Margin="212)67)0)0" Name="rectangle39" Strok ="#FFA7D2FF" StrokeThiekness="2"
vertiealAlignment="Top" Width="526">

<Reetane.1e.Fill>
<Linba rGradientBrush EndPoint=" 1) 0.5" .

StClrtPoint="0)0.S">
GrCldicntStop Color="Blaek" Offset="9" I>
GradientStop Color="#FF36B8F8" Offset="l'

</ LipearGradientBrush>
</Reetanhle.Fill>

</Reetangle>
<Label BordefBr.u sh=" ifFF52CAFF" BorderTh ie kness="2"

Content="Trouble Shooting in Milling with Ca bide Tools" FontFamily="Maiandra GD"
F'ontSize=" 18" Foreground= "L~hite" Height= "Aut " Horizonta lAlignment=" Left"
Margin=" 38) 25) 0) 0" Name=" label112" vel'ticalA~hgnment="ToP" Width=" 395" >

<Label.B ekground>
<Lin arGradientDrush EndPoint="l)B.S"

St2wtPoint="B) B. S">
GradientStop Color="Slaek" Offset="9" I>
GradientStop Colol'="itFF3479B1" Offset.'l'

</ LirearGradientBrush >
</ Label./Background >

c/t.abe Ic .
<Grid DataContext="{StaticResource

millingWi thCarbideToolsVieL-J5ource}" Horizont'alAlignment=" Left" t~argin=" 234) 77)e ).a"
,NClme="grid21" VerticalAlignment="Top" > I

<Grid.ColumnDcfinitions>
<collumnDe-finition Width="Auto" />
<col!umnDefinition Width="Auto" />

</Grid.~olumnDefinitions>
<Grid. RowDefinitions>

<RoJDefinition Height="Auto" />
<RoJDefinition Heigl1t="Auto" />
<RmJDeFinition Heigllt="Auto" />
<Ro0Definition Ileight="Auto" />
<Ro~DefinitiOn Hcight="Auto" />
<Ro Definition Height="Auto" />
<Ro Definition l-Ieight="Auto" />
<R0I1Definition l-Ieight="Auto" />
<Ro~Definition Height="Auto" />
<Rotefinition Heigllt="Auto" />

</Grid. lowDefinitions>
<Label qontent="type of oper ati ons ;" Grid. Column:

Grid.RoVJ="B" HorizontalAlignment="Left" Marqin="3" Vertic()lAlignlllent="Center"
Forcground="White" /> j

. <Combooqx DisplayMemberPath:o:"type of operations'
Grid. Column="l" Height=" 23" HorizontalAlign~lent=" Left" ItemsSource=" {Binding}".
~1argin=" 3) 3) B) 3" Name="type_of _operationsComboBox" VerticalAlignment="Center"
Width="238"> I



.,1

<corn1Box.Itemspanel>
</rtemspanelTemPlate>

<VirtualizingStackPanel />

~

/ItemspanelTemplate>
<ICo boBox.ltemsPanel>

<IComboB x>
<Label C ntent="soft steel tool material:"

Grid.Column="0" Grid.Row="l" HorizontalAlign~ent="Left" Margin="3"
vcrtiealAlignment="Center" Foreground="Whitel I> .

<Label cdntent="{Binding Path=soft steel tool
material}" Grid,Column="l" Grid.Row="l" Heigljt="28" Hori zont a Le Li gnmerrt=vl.e+t " Margin:'
Name="soft_steel_tool_materialLabel" Vertiea~Alignment="Centel'" Foreground="White"/>

. <Label Cdntent="medium steel tool material:"
Grid. Column="0" Grid. Row="2" HorizontalAlignnlent=" Left" Margin="3" .•
VcrticalAlignment="Center" Foreground="White", />

<Label c~ntent="{Binding Path=medium steel to~
mat er-La l }" Grid. Column=" 1" Grief. lIow="2" Heig t=" 28" HorizontalAlignrnent=" Left" Margin:.
Namc="medium_steel_tool_materialLabel" Verti alAlignment="Center" Forcground="White" /)

<Label C ntent="hard steel tool material:"
Grid.Column="0" Grid.Row="3" HorizontalAlignnent="Left" Margin="3"
vcrtiealAlignment="Center" Foreground="White' I>

<Label C ntent="{Binding Path=ha~d steel tool
mat er-La l }" Grid.Column="l" Grid.llow="3" Heigl t="28" HorizontaJ.Alignment="Left" Margin:'
NJlllc="hard_steel_tool_materialLabel" vert i ca Alignment="Center" Foreground="White" />

<Label C ntent="east steel tool IllJterial:"
Grid.Column="g" Grid.Row="4" HorizontalAlign~ent="Left" Margin="3"
vcrtieall\lignment="Center" Foreground:;"White' I>

<Label C ntent="{Binding Path=cast steel tool
matcr-i a l}" Grid. Column="l" Grid .Row= "4" Heig t=" 28" Hor-i zont al.Ali.gnmerrte "Left" Margin:
I~JllIe="cast_steel_tool_materialLabel" verticajAlignment:="center" Foregrounef="White"/>

<Label C ntent=" stainless steel tool material:"
Grid.Column="0" Grid.Row="S" HorizontalAlign ent="Left" Margin="3"
VertiealAlignment="Center" Foreground="Whit~· />

<Label C ntent="{Binding Path=stainless steeltoo
material}" Grid.Column="l" Grid.Row="S" HeigHt="28" HorizontalAlignment="Left" Margin:
NJnH?="stainless_steei_tool_materialLabel" Ve~ticalAlignl11ent= "Center" Foreground='~hiti

I> d'
<Label C ntent="soft cast iron tool material:"

Grid. Column="g" Grid. Row="6" I-IOrizontalAlignnjent=" Left;' Margin=" 3"
VertiealAlignment="Center" Foreground="White', /> .

<Label cgntent="{Binding Path=soft cast irontool
mater-Ial}" Grid.Column="l" Grid.Row="6" HeigIJt="28" HorizontaIAlignment="Left" Margin:
Name="soft_east_iron_ tool_materiaILabel" .verVea lAlignment=" Center" Foreground="White'i

<Label C9ntcnt="hard cast iron tool material:"
..Grid. Column="0" Grid. Row»"?" HorizontalAlignn/ent=" Left" Mar'gin=" 3"
VerticalAlignrnent="Center" Foreground~"Wh~te'l />

. <Label cantent="{Binding Path=hard cast iron ~~
IIIJterial}" Grid.Column="l" Grid.IIO\~=""J" Heig~t="28" HorizontalAlignlllent="Left" Margi~
NJllIe="hard_cast_iron_ tool_material Label" ver~iea lAlignment=" Center" Foreground="~Jhite1

. <Label c~ntent="non ferrous tool material:"
Gl'id.Column="0" Grid.Row="8" HorizontuIAlign~ent="Left" Margin="3" ,
vertiealAlignment="Center" Foreground="White'j /> .

<Label cqntent="{Binding Path=non ferrous tool
material}" Grid. Column="l" Grid. Row="8" Height=" 28" HorizontalAlignment=" Left" Marg'
Name="non_ ferrous_ tool_material Label" Vertic~lAlignrnent=" Center" Foreground="White'

. <Label c

1
ntent=!'non metallic tool material:"

Grid.Column="0" Grid.Row="9" HorizontalAlign ent="Left" Margin="3"
VertiealAlignment="Center" Foreground="White' />



I
I

I

I
<Label co~tent ::" {Binding Path=nbn metallic tool

material}" Grid.Column="l" Grid.Row="9" Height="28" 1-lol'izontalAlignmcnt="Left" Margin:'l'
Name=" non_metallic_tool_materialLabel" VerticFAlignrnent="center" Foreground::"White" /> I

</Grid>
</Grid>

</TabItem>
<TabItem Header="*PDB~elp3" Name="tabltem28">

<Grid> I
<Rectangle Height=" 371" Horizonta lAlignment=" t.e+t"

r·largin="184,52, a, a" Name=" rectangle4a" Stroke~ "#FFA702FF" StrokeThickness="2"
VerticalAlignment="Top" Width="526">

<Rectanglp.Fill>
<Line~rGradientBrush EndPoint::"l,a.S"

StartPoint="B,B.S">
<GradientStop Color="Black" OHset="e" j>
<GradientStop Color="1~FF36B8F8" Offset="l'

</LintarGradientorUSh>
</Rectang, e.Fill>

</Rectangle> .
<Label Border rush="ttFF52CAFF" l3orderThickness="2"

Content="Trouble Shooting in Drilling" FontFa~ilY="Maiandra GO" FontSize="18"
Foreground="White" Height="Auto" HorizontalAlignment="Left" Margin="62,lB,B,B"
Nillllc="label113"VerticalAlignment="Top" Width "254">

<Label.Sa kground>
<Line rGradientBrush EndPo:l.nt="l,a. 5" __

StartPoint="B,B.S">

StartPoint="B,a.s">

<~radientStop Color="Olack" OHset="e" j>
SfJradientStop Color="#FF3479Bl" Offset=1'

</Lin arGradientBrush>
</Label.8,ckground>

</Label>
</Grid>

</TabItern>
<TabItem Header="PDBH~lp3B" Narnc~="tabItem31"

Initialized=-"tabrtem31_Initialized">
<Grid>

<Rectangle Height=" 284" HorizontalAlignment=" Left"
Margin="2aa,124.a.B" Name="rectangle41" Strokt="#FFA702FF" StrokeThickness="2"
VerticalAlignment="Top" Width="S26"> I

<Rectangle. Fill> ,
<Line~rGradientBrush EndPoint="1.0.S"

I

<~raclicntStor Color="Black" Offset="0" />
<~rac1ientStop Color="1tFF36B8F8" Offset="!'

</ Lin9ilrGraciient Br'lIs h>
</Rectang1e.Fill>

</Rectangle>
<Label Borderrusil="HFF52CAFF" BorderThickness="2"

Content="Trouble Shooting in Gunorilling" Fon Family="Maiandra GO" FontSize="18"-
rorcground="White" Height="Auto" HorizontaIAl:tgnment="l.eH" Margin="48,3a,0,a"
Name=" labe1114" Vertica lAlignment="Top" Widthf' 277" >

<Label.Bacrkground>
<LinelrGradientl3rush EndPoint="1.B.5"

<GradientStop Color="Blilck" Offset="B" h
<yradientStop Color="MF3479Bl" Offset="!'

</LindarGradientBrush>
.:/1.;,/.,," .11.{...I"I::I'()IIIII';'

</Label> .

St;)rtPoint="0.0.5" >



<Grid DataCo~text= "{StaticResource
gunDrillingTroubleShootingViewSource}" Horiz6nta lAlignment= " Left" 1>1vrgin=" 274,176,9,6'
Name="grid22" VerticalAlignment="Top" > 11 .

<Grid.Co umnDefinitions>
<ColumnDefinition Width="Auto" />
<coliJmnDefinition Width="Auto" />

</Grid.ColumnDefinitions>
<Grid.Ro~Definitions>

<Row~efinition Height="Auto" />
<Rowgefinition Height="Auto" />

</Grid.RowDefinitions>
<Label Cpntent=:"problern:" GricJ.Colurnn="0"

Grid.Row=:"0" HorizontalAlignment="Left" MarMn="3" VerticalAlignment="Center"
Foreground="White" /> !

<Comboflox DisplayMemberPath="problem". Grid.Column:
Height="29" HorizontalAlignrnent="Left" rtems~ource="{Binding}" Margin="3,6,0,0"
Narne="problemComboBox2" VerticalAlignment="C~nter" Width="227"
DropDownClosed="problemComboOox2_DropDownClosed">

<Com6oBox.rtemsPanel>
krtemspanelTernplate>I <VirtualizingStackPanel />

f
/IternSPl.1nelTelllfllate>

</CGnboOox.lternsPanel>
</ComboB x>
cLabe I cpntent="causes:" Grid .Column="0" Grid.ROiI"

l-IorizontalAlignment=" Left" Ma rgin=" 3" Vert icblAlignlllent="Center" Foreground="White" I>

<ListBoxj DisplvyMemberPath=" causes" Grid. Column""
Grid. ROl'J="l"Height="153" HorizontalAlignmenr=" Left" ItemsSource=" {Oinding}"
~largin="3,3,0, -50" Name=" causes List Box" Vert~calAlignment="Center" Width="227" />

</Grid>
</Grid> I

</Tabltem> I
<TabItem Header="PDB!1elp4" Name="tabItem32"

rni tialized= "tabItern32_Ini t ialized" >
<Grid>

<Rectangle H~ight= "334" IlorizontalJ\lignment="Left"
~18rgin="195, 102, 0, 0" Name»" rectangle42" Stroke="#FFA7D2FF" StrokeThickness="2"
vcrticalAlignment="Top" Width="526">

<Rectangle. Fill>
<LinearGradientBrush EndPoint="l,B.5"

I
i<GradientStop Co1or="Olack" Offset="9" /)
<GradientStop Color="~tFF36B8F8" OHset"!'

</Li~earGradientOrush>
</~ectanf,le.Fill>

</~ectangle>1
<Label BorderBrush=" #F F52CAFF" Bor-der-Th ickness="2"

Content="Trouble Shooting in Trepanning" FontFamily="Maiandra GO" FontSize="18"
roreground="White" Height="Auto" HorizontalAlignment="LeH" Margin="46,26,0,0"
Name="labe1115" VerticalAlignment="Top" Widtp="277">

<Label.Background>
<lin~arGradientBrush EndPoint="l,B.5"

I

lGradientStop Color="Black" Offset="8"
rGracJientStop Color="#FF3479Bl" Offset:

</LirearGrqdientBrush>
</Label.Background>

</Label> r

I
I

I
.1

I

StartPoint="0,0.5">

Stl.1rtPoint="0,0.5">



<Grid Data Con~ext= "{5tat:i .CResource
trepann:i.ngTroubleShoot{ngviewsource}"Horizon~aIAlignment="Left" Margin="2SS.146,8,0"
NZlme="grid23" VerticalAlignment="Top">

<Grid.Col~mnDefinitions>
<ColuhlnDefinition Width::"Auto" />
<Colu~nDefinition Width="Auto" />

</Grid.ColumnDefinitions>
<Grid. RowDefinitions>

<RowDefinition Height="Auto" />
<RowC~finition Height="Auto" />

</Grid.RowDefinitions>
<Label Content="problem:" Grid.Column="e"

Grid. Row="0" HorizontaIAlignment="Left" r~argin="3" VerticaIAlignment="~enter"
Foreground="White" /> i

cC:oll1bOBO~DisplayMemberPath=" problem" Grid. Column:';
Ileight="23" HorizontaIAlignment=" Left" rtemssour-ce- " {Ginding}" Mi.lrgin="3.3, e. 3"
NClme="pr-obIemcombonoxs " vertica IAlignment= 'ICe;nter" Width=" 315"
DropDownClosed="problemcoll1boBox3_0ropoownClo~ed">

. <ComboBox.ltemsPanel>
. I

~ItemspaneITell1plate>
I <VirtualizingStackPanel />

~/ItelllsPar,elTemplate>
</Co~boGOx.ltemsPanel>

</Coll1bOBqx> ..
<Label C4ntent=" causes:" GI'id.Column="0" Grid. Row:

HorizontulAlignment="Left" Margin="3" ,vertic91Alicnment="center" Foregl'ound="White" I>
<Li stBox JDisPlaY~lemberpath=" cause s" Grid. Column:'!'

Grid. ROI-I="1"Height=" 199" HorizontaIAlignrnen.1(' Left" rtemssourcev{atndtng}"
I-largin="3.3, a, - 96" Name- " causes ListBox1" VertJicalAlignment:::"Center" Width=" 321" I>

</Grid> i
</Grid> I

</Tabltem> I
<TabItem Header::"PDBHelp5" Name:::"tabItem33"

Ini tialized:::"tabItem33_Initialized" > '
<Grid> I

<Rectangle He ight e "334" Hor Izonta In l ignment e "Left"
(·largin="205,94, e, e" Namee " rectangle43" Stroke::"#FFA7D2FF" StrokeThickness=" 2"
vcrticaIAlignrnent::"Top" Width="526">

<Rectang~e.Fill>
<LinearGradientBrush EndPoint="l,B.5"

StartPoint="B JB.5">
<GradientStop Color="f3lack" Offset::"e" h
~GradientStop Color::"IIFF36B8F8" Offset;'!'

</LiriearGradientBrush>
</Rectan~le.Fill>

</Rectangle> :
<Label (3orcJerGrush=" Hr F52CAF F" Bord0.I'Thickness::"2"

Content="Trouble Shooting Boring" FontFamily"'''Maiandra GO" FontSlzc::"18"
Foreground="White" Height::"Auto" HorizontaIAlignnwnt="LeH" Margin","56 J37,0.0"
Name="labeI116" VerticaIAlignment::"Top" Width::"226">

<Label.B~ckground>
<LinearGradientBrush EndPoint="l.e.S"

StartPoint="e,e.S"> - :
<GradientStop Color"'''Glack''Offset::"8"/)
<GracJier:JtStopColor::"4tFF3479B1" Offset:'!

</LiriearGradientBrush>
</Label.~ackground>

</Label>



!
i
I

I

I
I

<Grid Data Cont!ext= "{StaticResource . '
bodngTroubleShootingViewSoul'cel}" Horizontal~lignll1ent=" Left" Margin="242) 152) 0)e"
N~me="grid24" verticalAlignment="Top"> ' I .

<Grid.ColumnOefinitions>
<ColUn1nOefinition Width="Auto" />
<Colu~noefinition Width="Auto" />

</Grid.co~umnDefinitions> . .
<Grid. Rowgefinitions> .

<RolIJoefinition Height="Auto" />
<RowO~finition Height="Auto" />

</Grid.Ro~Definitions> .
<Label c01tent="prOblem:" Grid.Colurnn="0"

Grid. RO\v="0" HorizontalAlignment="Left" Margi~="3" VerticalAlignment="Center"
Foreground="White" /> : - I

<ComboBox jOisplayMemberpath="problem" Grid. Column:'!'
Height="23" HorizontalAlignment="Left" rtemsSqurce="{Binding}" Margin="3)3)0,3"
Name="problemComboBox4" verticalAlignrnent":'''ce~ter''Width="31S"
or-opuownr.Ios ede " problemComboBox4_0ropDovIllClosed" > -

<Comb~Box.ltemspanel>
<~temspanelTcmplate>

I <VirtualizingStackPanel />
<~ItemspanelTemrlate>

</ComtioBox.lt0msP~nel>
</ComboBo '>
<Label cojtent=" causes:" Grid. ColLlmn="0" Grid.Row,'!

HorizontalAlignment=" Left" Ma rgin=" 3" Vertica~Alignment= "Center" FOT'eground="wiiite-" I>
< Li stBox 9iSPlaYMemberpath=" causes" Grid. Column:"l'

Grid.Row="1" Height="20B" HorizontalAlignment1"Left" ItemsSoLlrce="{Binding}"
Margin="3,3,0,-97" Name="causesListBox2" vert~calAlignment="center" Width="321" />

</Grid> I
</Grid> I

</Tabrtem>
<TabItem Header=" 4tPDB~elp6" Name="tabItem35"

Initialized="tabltem35_Initialized"> I

<Grid>
<Rectangle He~ght=" 310'- Horizonta lAlignment=" Left"

r-lo:Jrgin=" 188) 109,0,0" Namev" rectangle44" Stroke="1tFFA702FF" Stro/(eThickness::"2"
vor-ti.cala.li.gnmen'tvTop" Width=" 526" > I

<Rectangld.Fill>
<Line~rGradientBrush EndPoint="l,0.5"

StartPoint="B,0.S"> I '
<GradientStop Color="BlJck" O-ffset="e" I>
<9rJdicntStop Color="#FF36B8F8" Offset,,"l'

</LincarGradientBrush>

</Rectang~'e. Fill>
</Rectangle>
<Label Bor-der rush="itFFS2CAFF" BorderThickness="2"

Content="Trouble Shooting in Reaming" FontFalldly="Maiandra GO" l:ontSizc="18"
Forecround="White" Height="Auto" HorizontalAHgnment="Left" Margin="45,49,0)0"
Name="label117" VerticalAlignment="Top" Width~"2S9">

<Label.Ba~lkground>
<LineJrGradientBruSh EndPojnt="l,0.5"

StartPoint::"0,B.S">
<\~radientStop Color="Black" Offset="e" />
<~r(]dientStop Color=" #F F3479Bl" Offset="l'

</LinearGrad±entBrush>
- I

</Label.Backgrourtd>
</Label> I

i



<Grid Data~ontext="{StaticResource
reamingTroubleShootingviewSource}" Horizon~al Alignment ="Left" Margin="3 0S,132,0,r

Name="grid2S" verticalAlignment="Top"> ,
<Grid.~oWDefinitions>

<REwDefinition Height="AutO" />
<R/owDefinition Height="Auto" />
<RfJwDefinition Height="Auto" />

</Grid\.Rowoefinitions> '
<Label content="problem:" Grid.column="0"

Grid.Row="0" HorizontalAlignment="Left" Margin="3" verticalAlignment="Center"

Foreground="Whit"e" /> I ', <combo~ox DisplayMel1lberpath=" problem" Height:'11'

HorizontalAligninent=" Left" ItemsSource=" {Blinding}" Margin="74. 6. 0, 0"
Name=" problemComboBoxS" verticalAlignment=~"center" Width=" 2S0"
DropDownClosed="problemcomboBoxs_oropoownc osed">

<ComboBox.ltemspanel>
<Itel1lsPanelTemplate>

<VirtualizingStackPanel />
</ItemsPanelTemplate>

</lcomboBox. ItemsPanel> --- -
</ComboBox>
<Labe~ Content="causes:" Grid.column="0" Grid.R,

HorizontalAlignment=" Left" Margin=" 3"'Ver icalAlignment="Center" Foreground="White'
, <Comb Box DisplayMemberpath="causes" Grid.Row:'!'1

Height=" 27" HorizontalAlignrnent=" Left" It~~tnssource="{Binding}" Margin="74,6.0.2"
Name="causesComboBox" verticalAlignment=" enter" Width="250" , '
D,'oPDownClosed=,"CaUsescomboBoX_DroPDownClased" > '

< omboBox.ltemsPanel>

I
<ItelllsPJnelTemplate>
, <VirtualizingStackPQnel />

, " I" </ItemsPanel Template>
</ComboBox.ltemsPanel>

</cornbbBox>
<Labe~ content="remedy:" Grid.Column="0" Gr~J

HorizontalAlignment=" Left" Margin=" 3" VertlicalAlignment=" center" Foreground="White'
<ListBox DisplayMemberpath="remedy" Grid.Ro~7

Height="lS3" HorizontaIAlignment=" Left" It:emsSource=" {Binding}" r~al'gin="74,3,0, ·59'
Name="remedyListBox" verticalAlignment="ceinter" t~idth="2S0" />

</Grid> '
</Grid>

</Tabltem>
<TabItem Header="pbBHE.'lp7" Name="tabItem36">

<Grid>
<Rectangle Height="2S0" HorizontaIAlignment="Left'

Margin="22S,130.0.0" Nal11e="rectangle45" Stroke="ltFFA7D2FF" StrokeThickness="2"

verticalAlignment="Top" Width="526">
<Recta!ngle.Fill>

<LinearGradientBrush EndPoint="l.O.S"

StartPoint="O,0.5"> '<GradientStop Color="Black" Offset="r

I

" <GradientStop Color="4fFF36B8F8" offset:
</LinearGradientBrush>

i~Rectangle.Fill>
::/Rectangl~>
<Grid'Data~ontext="{StaticResource

tappingAPplicationsViewsource}" Horizcntal~lignlllent=" Left" ~1argin=" 290,192. e,0"

Nallle="grid19" verticaIAlignment="Top">
(Grid.~olumnDefinitions>

" <CblumnDefinition Width="Auto" />

I
-- -

. "



<cLlumnDefinition Wldth= "Auto" />
</GridrColumnDefinitions>
<Grid'~OWDefinitjons>

<R wDefinition Height="AutO" />
<R wDefinition Height="Auto" />
<R I<JOefinition Heigllt="Auto" I>
<Rfwoefinition Height="Auto" />

</Grid.RowDefinitions> .
cLabe I Content="tapping operation requirement:'

Grid. Column="0" Grid. Row="0" HorizontalAli~nment=" Left" Margin="3" .
verticalAlignment="Center" Foreground":'''White" /> .

<combo~ox OisplayMemberPath="tapping operatioo
requirement" Grid.Column="l" Height="29" HorizontalAlignment="Left"
ItcmsSource=" {Binding}" Ma rgin=" 3)4) (3) 2" Name= "tapping_operation_requirementComboBox'
VerticalAlignmcnt="Center" Width="215">

<C~mboBox.ltemsPanel>
<ItemsPanelTemplate>

<VirtualizingStackPanel />
. </ItemsPanelTemplate>
I

</FOil,boBOX.ItemsPanel>
</combrBOX>
<Label Content="operGltion conditions:"

Grid.Colull1n="0" Grid.Row="l" HorizontalAliEnment="Left" Margin="3"
VerticaIAlignment="Center" Foreground="Whi~e" />

<Labell Content="{Binding PiJth=operation conditi
Grid.Column="l" Grid.Row="l" Height="28" HfrizontalAlignment="Left" Margin="3"
N<Jme="operation_condi tionsLabel" VerticalA ignmcnt="Center" Forearound="White" />

. < Label Content=" recornmendat ions:" Grid. Column='S'
Grief.ROvJ="2" HorizontalAlignll1ent="Left" Ma gin="3" VerticalAlignment="center"
Forep,round="White" /> I

<Labell Content="{8inding Path=recommendations}'
Grid.Column="l" Grid.Row="2" Height="28" HbrizontalAlignlllent="Left" Margin="3"

I ;
Name="recommendationsLabel" VerticalAlignlllent="Center" Foreground="White" />

<Label. Content="comments:" Grid.Column="e"
Gl'id.RO\.J="3" HorizontalAlignment=" Left" Ma~gin=" 3" VerticalAHgnment= "Center"
Foreground="White" /> I,

<Label~Content="{Binding Path=comments}"
Grid.Column="l" Grid.Row="3" Height="2S" H rizontalAlignment="Left" Margin="3"
Name="commentsLabel" VerticalAlignment="Ce ter" Foreground="White" />

</Grid> ~ .
<Label Bor erBrush="#FF52CAFF" BorcierThicknes's="2-'

content="Trouble Shooting in Tapping Appli ations" FontFamily="Maiandra GO" FontSiz
ForcGI'ound="Whi te" Height:::"Auto" Horizonta~AlignllIen t=" Left" Margin:::"1(4)35) e) a"
Namc="labe1118" VerticalAlignment="Top" Wi

t
th="361">

<Label. Background>
<L'nearGradient£3rush EndPojnt="1)0.5"

St<JrtPoint="0)0 .5">
<GrildicntStop CoJ.or'="Black" Offset="6'
<GradientStop Color=":ftFF3479Bl" Offset:

</~inearGradientBrush>
</Labe~.Background>

</Label>
</Grid>

</TabItern>
<Tabltem Header="ppBHelpS" Nallle="tabltem39"

Initialized="tabltem39_Initialized" > I
<Grid> I

I



<Rectangle Height="2SB" HorizontalAlignment="Left"
Margin="199. 121. B. B" Name=" rcctangleS0" Strbke="1IFFA7D2FF" StrokeThickness="2"
VerticaIAlignl1lent="Top" Width="S53">

<Rectanlgle. rill>
<L~nearGradientBrush EndPoint="1.0.S"

_ StartPoint="S.B.5">
<GradientStop Color="Black" Offset="8"/>
<GradientStop Color="U'FF36B8F8" Offset:'

</UinearGradientBrush>

</Rect~ngle'Fill> . .. -
</Rectangl> .
<Label Bor erBrush=":ttFF52CAFF" BorderThickness="2"

Content="Trouble Shooting in Broaching Appications" FontFamily="Maiandra GD"
FontSize="18" Foreground="White" Height="AJto" HorizontalAlignment="Left"
~largin=" 21.22.13. B" Name=" label134" V(~rtica~Alignment="Top" 1I1idth="361" >

<LabelJBackground>
<LfnearGradientBrush EndPoint="1.0.S"

StartPoint="0.B.S">
. <GradientStop CoIor-e" Black" Offset="8' /:

I<GradientStop Color="itFF3479Bl" Offset:':
</ inearGradientBrush>

</Labe .Background> .
</Label> I
<ColliboBox ~eight="23" HorizontalAlignment="Left"

fvlJrgin="483. 146. 0. 0" Name« " comboBox22" vel'~icalAlignment="TOP" l.vidth=," 216"
DropDo\oJnClosed="comboBox22_DropDownClosed" Itel11sSource="{Binding}"
DisplayMemberpath="work piece material pro erties" />

<ComboBox ~eight="28" HorizontalAlignment="Left"
Margin="483.193.0.B" Name="comboBox23" ver~iCaIAlignrnent="ToP" Width="216"
ItemsSource="{Binding}" DisplaYMernberpath=~operation conditions" />

<Label Hei ht="28" HorizontalAlignment="Left"
I>'largin="483.279.0.B~' Name="labe1141" VertiFalAlignment="Top" Foreground="White"I>

<Label Height="28" HorizontalAlignment="Left"
~largin="483. 313.0. B" Name>" labe1142" VerticalAlignment="Top" Forcground="White" I>

<Button cortent="search" Height="28"
HorizontalAlignment=" Left" Margin=" 603.227,6) B" Name=" button27" VerticalAlignment:'"
~~idth="96" Click="button27 _Click_1" />

. <Label Con ent="operation conditions:"
HorizontalAlignment=" Left" Margin=" 326.193/.6. 21B" VerticalAlignmcnt="Center"
Foreground="White" />

<Label con~ent="work piece material properties:"
.. HorizontalAlignment=" Left" t'1argin=" 266.146/.0. 2S8" VerticalAlignment=" Center"

roreground="White" />
, <Label Con!tent","broaching mat er-La I recommendations:

HorizontalAlignmeht="Left" Margin="222.27~.0.124" VerticalAlignlTlent="Center"
Foreground="White" />

<Label Co~tent=" corrmerrt s ;"Hor-Lzont a.IAl ignmente'tz
I>'IClrein="389.313.0.91" VerticCllAlignment="denter" Forcground="l-<Jhitc" / >

</Grid> jl
</TabItem>
<TabItem Header=" ·,DBHelp9" Namc="tabItem40">

<Grid> ~ .
<Rectangl Height=" 250" HorizontalAlignment="Left'

~1argin="121) 12S) B. B" Name="r-ectang.les t" 5 roke="ftFFA7D2FF" StrokeThickness="2"
Vcr'ticalAlignment="Top" vJidth="686"> I

<Rectangle. FiLl>
<JinearGradientBrush EndPoint="1.6.S"

StartPoint="0.0.5">

<GradientStop Color="[llack" Offset='S'



<GradientStop Color::"~tFF36B8F8" offset:"

</linearGradicntBrush>
</Rect~ngle.Fill>

< 1Rectanglp
. <Label Bor41el'Br'ush::":ff:FF52CAFF" l3orderThlckness="2"

content::"Trouble Shooting in Grinding Wheei Applications" FontFamily="Maiandra @"

FontSize="18" Foreground="white" Heifht::"A!to" HorizontalAlignment::"Left"
'Margin::"36,31,13,13" Name::"label135" Vertica Alignment::"Top" Width::"409">

<Label Background>
. <LlnearGradientBrush EndPoint::"1,e.5"

StartPoint="e,13.5"> I .<GradientStop Color="Black" OHset="O" /)

l <GradientStop Color="~tFF3479Bl" Offset:'!'

<I I inearGradientBrusl1>. ' -~-
</Label.Background>

</Label> !
. <Grid Data ontext="{StaticResource

grindingwheelApplicationsViewSource}" Hori .•:)ntalAlignment=" Left" Margin="2(37) 182,9,1'

Name="grid26V verticalAlignment="Top" Heig, t="193">
<Grid'FolumnDefinitions>

<cplumnDefinition Wicltl1::"Auto" I>
<cblumnDefinition Width::"Auto" I>

<IGridl. ColumnDefini tions>

<Grid~ROWDefinitions>
<RowDefinition Height="Auto" I>
<R \'JDe-Finition Height="66" I>

. < owDefinition Height::"34*" I>
</Gri~' RowDefinitions>
<Labe Content="Grinding whee L type and name:'

"Gl'id.Column="13" Grid.Row="13" HorizontalAl'gnment="Left" Margin::'~3" .
verticillAlignment="center" Foregroun(l="Wh' e"I>

.<comb~Box DisplayMemberPath="Grinding wheelt

name" Grid. Column= "1" Height=" 32" Hol'izonti,a IAlignment=" Left" ItemsSollrce::" {Binding)'
r'largin=':3, 13,13,4" Name=" grindinLwheeJ._tYRe_and_nameCombo13ox" Ver'ticalAlignment="(

Width="346">
<qomboBox.ltemspanel>

<ItemsPaneITemplate>
<VirtualizingStackPanel I>

</ItemsPanelTemplate>
<~comboBox.ltemspanel>

</Com oBox>
<Labe~ conrerrt=" applications:" Grid. Column="9'

Grid. Row="l" HorizontalAlignment=" Left" M~rgin=" 3" verticalAlignlllent="Center"

Foreground="White" I> I
<Text~lock Gl'icl.Coll""n="l" Gdcl.f{ow="l" Height:'

HorizontillAlignment=" Left" ~1argin=" 3) 3, 13,3" Name=" applicationsText1310ck" Text="{6i:
Path=applications}" VerticaIAlignment="ce7ter" width::" 352" Text~~rapping="Wrap"

Foreground="White" I> . I
<Label Content="cooonents:" Grid.Row="2"

HorizontalAlignment="Left" Margin="3,31,0J6" VerticalAlignment="Center"

Foreground="White" I> I

<Label content="{Oinding Path=comments}"
Grid. Column="l" Grid. Row="2" Height=" 28" I orizontaIAlignment=" Left" Margin="3,31,9,
Name="commentsLabel1" VerticalAlignment=" enter" Foreground="White"!> --

</Grj d> -

</Grid>
</Ta bItem)
<TabItem Header="~)D[3Help10il Name="tabltem41">

<Grid>



<GradientStop Color="Black" Offset="0" I>

<GI'adientStop Color="itFF36B8F8" Offset:'I'.
</~inearGradientBrush>

</Rectangle.Fill>
</Rectangl~>
<Label Bor~el'!3rush= "1fFF52CAFF" !3orderThickness="2"

Content="Trouble Shooting in Cutting Fluids Application" Fontr-alllily="Maiandra GD"
FontSize="18" Foreground="White" Height="Aho" HorizontalAlignment="Left"
~largin=" 38) 39) a) a" Name="label136" VerticaiAlignment="Top" Width=" 409" >

I
<LabelrBackgrou~d> ,

<LinearGradlentBrush EndPoint="1)0.5"

< R',t an g Ic I H' ight=" 250" Hor LzontO1Al igom,ot "_"l~t'
Margin="123)133)0)a" Nallle="rectangleS2" Stroke="itFFA7D2FF" StrokeThickness="2"
VerticalAlignlllent="Top" Width="686">

<Recta~gle.Fill>
<LknearGradientBrush EndPoint="l)a.S"

StartPoint="0)0.5">

StartPoint="0)0.5">
<GradientStop Color="Black" Offset="O'I~
<GradientStop Color="1tFF3479B1" Offset:';

</tinearGradientBrush>
</Labei.Background>

</Label> I
<Grid DataJ:ontext="{StaticResource

cuttingF luidsApplicationsViewSource}" 1"lori[ontalAlignment=" Left" MJrgin=" 184, 1~0JeJ~1
Name="grid27" VerticalAlignment="Top">

<Grid. olulllnDefinitions>
<C lumnDeFinition Width="Auto" I>
<CflumnDefinitiOn Width="Auto" />

</GridrColulllnDefinitions>
<Grid. RowDefinitions>

<R~wDefinition Height="Auto" />
<R?WDefinition Height="Auto" />
<R?I-JDefinition Height="Auto" />
<R<pwDefinition l-ieight="Auto" />
<R~wDefinition l-ieight="Auto" /> "
<RowDefinition Height="Auto" />

</Grid!RowDcfinitions>
<Labell Content="work piece material:" Grid.CoI

Grid. Row="a" HorizontalAlignment=;' Left" Ma~gin=" 3" VerticalAlignlllent=:'Center"
Foreground="White" /> I - •

<Combo~ox .DisplayMemberPath="work piece materi'
Grid.Column="l" Height="29" HorizontalAlignment="Left" ItemsSource="{Binding}"
Mar'gin=" 3,4, B) 2" N"ame="work_piece_material~omboBox5" VCI'ticalAl.ignment="Center"
lHdth="296"> ' j

<C mboBox.ltemsPanel>
<ItcmsPanelTemplate>

<VirtualizingStackPanel />

f
</ItemsPanelTemplate>

</ omboBox.ltemsPanel> "
</Comb Box>
<Label Content="drilling:" Grid ,Column="0"

Grid. ROvJ="l" HorizontalAlignment=" Left" Mati'gin=" 3" VerticalAlignment="Ce"nter"
Foreground="White" /> I

<Labellcontent="{Binding Path=drilling}"
Grid. Column="l" Grid. Row="l" Height=" 28" H9rizontalAlignlllent=" Left" ~1,argin="3"
Name="drillingLabel" VcrticalAlignment="Center" Foreground="White" /> "



I

<Rec:tangle

t
l Height=" 25Cl" HorizontillAli'gnment=," L~ft'

Margin=" 123,133,0,0" Name=" rectangleS2" St oke="jiFFA7D2FF" StrokeThickness="2"

VerticalAlignment="TOp" l~idth="686" >
<Recta~gle. Fill>

<LknearGradientOrush EndPoint="l,a.5"

startPoint="0, 0,.5" >' <Gradientstop Color=" Black" Offset="e'
<Gradientstop color="MF36B8F8" offset:

</linearGradientBrush>
</Rect ngle.Fill> '

</Rectangl > '
<Label Oor~er[3rush= "4tFF52CAFF" [3orderThickness="2'

content="Trouble Shooting in cutting Fluid!; Applic~tion" Fontr-amily="Maiandra GO'

FontSize="18" Foreground="White" Height="A~to" HorizontalAlignment="Le-ft"
~largin=" 38,39) 0) 0" Name=" labe1136" verticalAlignment="Top" width=" 409" >

<Label~Background> .
<LinearGradientOrush EndPoint~"1)0.5"

startPoint="0,0.5"> <GradientStop Color="Black" Offset="e'
<GradientStop Color="ltFF3479B1" Offset:

</tinearGradientBrush>
</Labei.Background>

</Label> I
<Grid Datad:ontext=" {Static Resource

cutt inGF luidsApplicationsVie\vsource}" Hori~ontalAlignment=" Left" Mar-gi,n=" 184.,1~eJ9,'

Name="grid27" verticalAlignment="Top"> I
<Grid'JOlumnDefinitions>

<C,lumnDe-Finition Width=" Auto" I>
<C lumnDefinitio.:/Width="AutO" I>

c/GridrColumnDefinitlons>
<Grid. RowDefinitions>

<R~wDefinition Hcight="AutO" I>
<R0wDefinition Height="AutO" />
<R~wDefinitiOn Height="Auto" />
<R(jlwDefinition Height="Auto" I>
<RtwDefinition Height="Auto" I>
<RdlwDe-Finition Height="Auto" I> .

</GridIROwDcfinitions>
. <Labell Content='\vork piece material:-:" Grid.Co

Grid. ROl~="0" HorizontalAlignment=" Left" Ma~gin=" 3" verticalAlignment=,"Center"

Foreground="White" /> I . - .
<ComboBox DisplayMemberpath="work piecemateri~

I
Grid.Column="l" Height="29" HorizontalAlignment="Left" ItemsSource="{Binding}"
rvl;Jrgin=" 3, 4) 0)2" Name="work_piece_material~omboOoxS" VCI'ticalAlignment="Center"

lHdth="296"> .
<C~mboBox.ltcmsPanel>

~ItcmsPanelTemplatc>
, <VirtualizingStackPanel I>
i </ItemspanelTemplate>

</romboBox.Itemspanel>
</Comb,Box>
<Label Content="drilling:" Grid .Column="B"

Grid. RO\~="l" HorizontalAlignment=" Left" Matl'gin=" 3" VerticalAlignment= "Center"

Foreground="White" />
<Labell Content=" {Binding Path=drilling}"

Grid. Column="l" Grid. Row="l" Height="28" HorizontalAlignment=" Left" f>1argin="3"
Name0" d,ill in gt,a be I" ver-t ica IAlignmen to" cer"" ror-egr-ou nd0 "whi te" I)

'I

_ .. "--~-



<.Lin~at'<;\'adi(!n\'Brusl\ EndPoint:" 1,e.5"

<GradientStnp Color:"Black"

set="0" />
) <GradientStop Color:"#FF1DA6FF"

r
«/t ineorareaientnrusb>

</Label.Background> '
\ </Label)

~

<I3L1tton Content="CalculL'1te" Height="33"
izontalAJ.ignment="Left" Margin="336J157J J0" Name="button2" VerticalAlignment="Top"
~th="97" Click="button2 Click" I> '

, - I <Label Content="Diametral Pitch" Height="28"
zizontal.Al ignmerrt=" Left" Hargin=" 210) 105JfJ 0" Name="labcI94" VcrticaIAlignment="Top"
egl'ouncl="White" />

. <Label 13order8rush=":jfFFS2CAFF"
'dcrThickncs s=" 2" Content=" /\ddendum"FontFamily= "Maiandra GO" FontSize= "18"
lreground="White" '-ieight=" Auto" Horizontal~lignlllent=" Left" ('ft,argin="69 J 24) 0) 0"
'="label95" VerticalAlignmcnt="Top" l<lidtr="179" > --

<Label.Gackground>
I <LinearGrL'ldientBrush EndPoint="lJ0.5"

I
<GradientStop Color="Black"

I <GradientStop Color="#FF3479Bl"

</LinearGradientBrush>
</Label.13ackground>

</Labcl>
</G id>

</Tablti'rn>
<TabIte~ Hcader="Circular Pitch" Name="tabItem7"> .

<Grfd>
I <Rectangle 1'lcigh't="129"

riznnt alAl Ignmerrt>" Left" r,largin=" 198) 101)i1) 0" Name=" rectangle31" Stroke=" ifFFA7D2FF"
JrOkeThickness="2" ver-tica l.Al ignment evTop"] Width="427" >

<Rectangle. Fill> .
<LincarGradicntBrush EndPoint="1,0.5"

'set="l" />

:artPoint="(3) 0.5" >

/>

/>

rizontaIAlignment=" Left"
:dth="185" I>

</Linc~rGradient8rush>
</Rectangle.Fill>

</Rectangle>
I <Text Box Height="32"

i'lal'gin=" 351) 125) j) 0" Nalne="tcxtBox5" VerticalAlignment="Top"

<[Jutton Contcrrt="Calcu13te" Height="31"
t'largin="435) 181) 'JO" Name="/)utton3" VcrticaIAlignment="Top"
Click" />

.'

ItartPoint="0) (3.5" >
<GradientStop Color="Black"

·lfset="0" />
<GradientStop Color="#FF36B8F8"

'set="l" />

rizont<:tlAlignment=" Left"
'dth="101" Click="button3

<Laqel FonlSize="16" Height="31"
lJrizontaIAlignment=" Left" r,iargin=" 454) 247, ) e" Name="labe112" VcrticaIAlignment="Top"
·oreground="Whi te" BorderBrus h=" #F F7CBFFF" .or-der-Th.i ckne s s>" 2" >

<Label.Background>
< LinearGradientBrush EndPoint="l) e.~"

ItartPoint="0) 0.5" >



,"1" />

<CiI~<:ldicntStop Color="Black"

<GradientStop color="#FF109FFF" '

</LinearGradientBrush>
I </Label. Background> " -

K/Label>
kLabel 13orderB"rush="MF52CAFF"

rThickness="2" content,,"Circular Pitch"i FontFanlily="Maiandra GO" FontSize="18"
:"ound="White" Hei.ght=" /\uto" HorizontalApgnment=" Left" Margin=" 56,28,0,0"

:')ilbe196" verticalAligllment="Top" Width "179">
<Label,Background>

<LinearGradientBrush EndPoint="l,0.S"

<GradientStop Color="Black"

<GradientStop Color="#FF3479Bl"

el="1" /> </LinearGradientBrush>
</Labcl.Gackground>

</L<:lbel~ .
<L<:lbel contcnt="Di<:lmetral ~itch'"

ground="White" Height=" 28" HorizontalAl~gnmcnt=" Left" M<:lrgin=" 241, 129,0,0"

,'laIi2l133" verticalAlignment="Top" /> I
</Gt1id>

</T<:lbIt'j'lm >
<Tablten Heacler="Clearance" l~ame="tabItem8">

<Gr'd>
<Rectangle Height="160"

izont<:llAlignment="Left" J.largin="198,79,0,0" N<lme="rcctangle32" Stroke="#FFA7D2FF" .

~kcTllickness="2" verticZllAlignment="Top" Width:::" 454" >
<Rectangle. Fill>

,. <LincarGradientBrush EndPoint="l,B.5"

,;-tpoint=" 0, 0.5" >

flet="l" /> </LinearGradientBrush>
</RcctJnglc.Fill>

</Rectanglc>
<TextBox Height="33"

-izolltaIAlignment=" Left" Mar-gin>" 3116,125) )0" Name=" textBox6" Vcr ticalAlignment="Top" ,

dth:"185" / > <Label Heieht::"33" lIorizontalAlignment="Left"

-gin="5(9)245,0,0" Name="label15" vertica Alignlllent="Top" Foreground="Whi te" -

rderflrLlsil="ltFF69B5F F" [3OI'derThickness=" 2"

<Gr<:lclientStop Color="Black"

"let="B" /> <GradicntStop Color="ttFF36B8F8"

<Labcl.Gdckground>
<LincarGradientBrush EndPoint="l,B.S"

':artPoint="0) (3. 5" > <Gr~dientStop Color="Black"

'fset="0" / > <GradientStop Color=":U:FF108DFF"

~flct="l" /> </li.ne;lJ'Grzul.i en U3rush>
1/ I.;d)(~ I../\dr:ker'()lJlldl

</Label>



, <futton Content="Calculate" Height="33"
JAlignment="Left" l'l~r'gin="474,180,0, " Name="button4" VerticalAlignment="Top"

7' Click="button4 C] Lck" />
- <ra~el ?or~er'8r'lIsh=::#r-F52C~r-r-"" "

':ckness="2" content="Clearance' Fontr-r,lTIlly= MaJ.andra GO FontSJ.Ze= 18
fld="l~hite" Height=" /\uto" HorizontalAlr"gnl1lent=" Left" r'1ar[~in=" 50,21,0, 0'~

.:be197" VerticalAlignfll(~nt="Top" Width= '179" >
. <Label.Background>. '

<LinearGradientBrush EndPoint="1,0.5"

int="B,0.5">

<GradientStop Color="#FF3479B1"

<GradientStop Colo~="Black"
,'0" / >

01" />
</LincarGradientBrush>

</Label.Background>
<{Li:lbcl>
<Pbel Content="oiametral Pitch"

und="White" Height=" 28" Horizon taIAlighrnent=" Left" Margin=" 276,130,0,0"
'!abel132" VerticaIAlignment="Top" /> ,

</Gri~>
. b I</Ta Item>

<TabItem ~-leader="Diametral Pitch I " Name="tabItem9">
<Grid,>

<~ectangle lleight=" 171"
ontalAlignment=" left" ('largin=" 216,66, {3 '~" Nilllle="rectangle33" Stroke= "#FFA7D2FF"
~hickness="2" VerticalAlignlllent="Top" idth="391">

- <Rectangle. Fill>
<LinearGradientl3rush EndPoint="l,0.5"

,point="0,0. 5">

<GradientStop Color=,,'#FF3'6B8F8"

<GradientStop Color="Black"
,It=''O''/ >

,et="l" !>

:zontalAlignment=" Left"
h="185" / >

</LinearGradient8rush>
</Rectangle.Fill>

~

/Rectangle>
TextBox Height="32"

n:wgin="380,92,O, " NJrne="textBox7" VerticalAlignment="Top"

TextGox Height="32"
(·largin=" 388,139,0,0" Name="textl3ox8" VerticaIAlignment="Top"izontal/\lignment=" Left"

,h="185" / >

<GradientStop Color="#FF249AFF"

Button Contcnt="CCllculi:rte" Height="33"
'zont{llAlignnrent=" Left" " I:l I'gin=" 469,190,0,0" Name=" IJuttonG" Vcr' t iCi.lI/\lignment= "Top"

lh="96" Click="button6_Click" />
Label FontSizc="16" Height="35"

izontalAlignrnent=" Left" fla r-g in-." 486,247,0,0" NClme="labeI23" VerticalAlignment="Top"
ground="White" BorderThickness="2" Borde Brusll="ltFF79BFFF">

<Label.Oackground>
<LinearGradientBrush EndPoint="l,0.5"

artPoint="O,O.5">
<GradientStop Color="Black"

sct="O" />

set=" 1" / >
</LincClrGradient3rush>

</Label.Background>
/Label>



ILab, 1 norde -n ru sho" jlFF 52CAFF"

lhickness="2" Contcnt="Dial11etral pitch I I" FontFilmily="r~aiancira GO" FontSize="18"
ound="I-Jhite" Height="/\uto" HOrizontalAhenment=" Left" MZlrgin=" 56,24, B, G

n

.'lab 198" verticalAliClllllent=" Top" \,·JidthL"179">
<Label.Background)

<LinearGradientBrush EndPoint="l,B.5"

!t:"l" />

<GradientStop Color="#FF3479Bl"

loint="O,0.5") <GI'adientStop Color="131ack"

t:"0" />

</LinearGradientBrush>
</Label.Background>

fI Label>
fLJbel content="Nul11ber of Teeth"

,round="White" Height::".i8" HorizontalAli nmerrt=" Left" I"\ilrgin=" 247,96,0,0"

:"label130" verticalAlif~nment="Top" />
Label content="outside Diameter"

,round="White" Height=":~8" HorizontalAli nlllent="Left" t.1argin="244,143,0,0"

_'labc1131" vertica lAlil~nll1ent= "Top" / >
</Gr'ci>

</T<lbItejl>
<Tabltelll Heacier="Diametral pitch II"

<Grip>
kRectangle Height="171"

izontali\lignment="Left" l.largin="2D,78,o'r' " Name="rectangle34" stroke="1tFFA7D2FF"
keThic!<ness=" 2" Verticul!'\lignment="Top" idth="416" >

<Rectangle. Fill>
<LinearGradientBrush EndPoint="l,G.5"

:rtPoint="0, 9. 5" > , <GraciientStop Color="Black"

,,"t<lbItemlG" >

'set="O" / > <GradientStop color="1tFF36B8F8"

'sct="1" /> </LinearGraciicntBrush>
</Rectangle.Fill>

/Rectangle>
'Tex·tI3ox Hcight="32"

i.largin=" 337,103, 6
r

6" Name="textBox9" vertic~li\lignment="ToP"

krextOox Height="32"
1'\ar'gin="387,156,0 G" Name="textBox10" VerticalAlignment="Top"

izontali\lignment=" Left"
~th="185"/>

izontalAlignment=" Left"
ath="185" /> ...t.abeI FontSize="16" Hcight="33"

izontali\lignrnent="Left" H3rgin="462,255,0 (3 " Name="labe132" VerticalAlignment="Top"
cground="White" BorderElrllsh="fFFF6FBBFF" G rderThickness="2">

<Label.Backgro~nd>
<LincarGradientl3rush EnciPoint="l,0.5"

.tartPoint="G, 0.5" > <Gradientstop Color="Black"

:ffsct="6" /> <GradientStop Color="#FFi8B9FF"

"sct="l" />
</LinearGradientBrush>

i </Label.Background> .

f/Label>

I



<Buttan Contcnt="Calculate" l-Ieight="33"
tal.Al i.gnmerrt=" Left" H"I 'gin=" 466,200,0, [I" Name=" buttanll" Vel'ticaJAlignment="Tap"

.'106" Click="buttanll_Llick" I>
< abel BarderBrush="ltFF52CAFF"

Thickness="2" Content="Diametral Pitch I" FantFamily="l'l<.liancira GD" FontSize="lS"
und="White" Hei.gbt>" Auto" HarizantalAl' gnmcnt e "Lof t " '-1argin=" 54,36, 0,0"

'labe199" VerticalAlignlllent="Tap" Width= '179" >
<Label. Background>

<LinearGraclientBrush EndPoint="1.0.5"

</LinearGradicntBrush>
</Label.Background>

<YLabel>
<Label Content="Nunrber of Teeth"

,iround="White" Height="2(~" HorizontalAligt ' ment="Left" Margin="264.107,0.0"
,'labe1128" VerticalAlir;l1ll1ent="Tap" I>

< abel Content="ritch Diameter"
round="White" Height="2<3" 1-lorizontalAlig lllent="Left" Margin="279,148.0.0"

','labe1129" VerticalAlil~lllllent= "Top" I>
</Gri >

<ITabItemp
<TabItern Header="Nurnber of Teeth I" Name="tabItemll">

<Gridl>

~

Rectangle Height="17G"
izontalAlignment=" Left" ff ;Jrgin=" 105.66.0,0" Name=" rectangle35" Stroke="#FFA7D2FF"
keTilicknes s=" 2" VerticaJ I\lignment= "TOp" idth=" 500" >

<Rectangle. Fill>
<LinearGradientBrush EndPoint="1.9.5J

Point="0,8.S">

t="0" 1>

It="1" 1>

·rtPoint="0,0.5"> -,'

set="0" 1>

t

I
: \

I
l

<GradicntStop Cblo~="Black"

I
..I <GraclientStop Color="#FF3479B1"

<GradientStop Color="Black"

<GradientStop Color=":t!FF3'6B8F8"
fset="l" I> '" .. ", ..•.-

</LinearGradientGrush>
</Rectangle.Fill>

IRectangle>
<TextBox Height="32"

izon talAl ignrnent=" Left" (·lll'gin=" 248) 96) 8) " Name="textl3oxll" VerticalAlignment="Top"
.dth="135" />

TextOox Hcight="32"
rizontnl.Al i.grnnent>" Left" iI:1rgin=" 240.143, e, e" Narne="textBox12" VcrticalAlignment="Top"
jth="185" I>

Label FontSize="16" Height="33"
rizontalAlignment=" Left" Hargin=" 430.246,0.0" N<lrne="labc135" VerticalAlignlllent="Top"

',reground="Whi te" Border8rush= "tiFF SCD8FF" B rderThickne s se "2" >
<Label.Background>

<Linea rGradienUkus'h EndPoint=" 1, 9.5"
JartPoi nt ==" 0. (1, 5" >

Offset=" 0" / >

Offsct::"l" I>

<GI'JdientStop Color="Black"

" • <GrodicntStop Color="#FF17B4FF"

</LinearGradientDrush>
</Label.Background>

/Labe l»



I

I,'

i

<Button Content="Calculate" Height="33"

wntalAlignment=" Left" rlJrgin=" 319,193,01, O" Name=" button12" verticalAlignment="Top"

:"Hl6" Click::"buttonl1 Click" I> I
--. rLabel Borderflrush::"·1tFF52CAFF"

,rThickness::"2" conteni"':"Number of Teethr' FontFarnily="Maiandra GO" FontSize::"18"
'round="I-Jhite" Height=" .xuto" HorizontalA~ignment=" Left" Margin::"78, 10,0,0"

:'labe1l00" verticalAl:i r:nment::"TOp" widt ="179" >
<Label.Background>

<LinearGradientBrush EndPoint::"l,0.5"

IPoint="0, 0. 5"> <GradientStop Colo~="Black"

.et="e"1> <GradientStop Color="#FF3479B1"

et="l" I> </LinearGradientBrush>
I </Label.B~ckground>
~/Label>
~Label Content="Outside Diameter"

ground="White" Height="28" HorizontalAli 'nment="Left" M,wgin="115,96,0,O"

,'labelHl1" Vertica lAlicnment="Top" 1>
kLabel content="Oiametral Pitch"

,grollnd="White" Height=" 2B" HorizontalAlirnment=" Left" IIlal'gin= "130,143,0,0"

:"lJbe1102" verticalAlil~nl11ent="TOp" I> ,
</Gr

r
'-d>

</TabIte >
<TabItem HeJder="Number o-f Teeth II"

1

G 'rl< r i >
l:Rectangle Height="154"

izontalAlignment::" Left" [.1argin=" 114,72, 0,~" Name=" rectangle36" Stroke="#FFA702FF"

keThickness="2" verticaJAlignment="Top" Width="500"> '
I <Rectangle. Fill>
I •I <LinearGradientBrush EndPoint="1)0,5"

e:"t<lbItem12" >

',rtPoint=" 0) 0,5" >
I

"I
<GradientStop Color="Black"

~set="0" 1>

set-"1" 1> </LinearGradientOrush>
</Rectangle.Fill>

IRectangl(~>

l

TextBOX Height="32"
['10 I'Gin=" 294) 96) (3., " NJlllc="textt3ox13" verticalAlignment="TOp"

Text(lox Hdell t="32"
r iar-g i.n=" 2(4) 143, e 0" [1[:HlIC="tcxt[lo)(1.Ll" verticalAlignment="Top"

<Gradicntstop Color="#FF36B8F8" ,

rizontillAlignment::" Left"
'dth="185" 1>

rizontZilAlignment=" Left"
'dth="185" 1>

fset="(3" />

<GradientStop color="Black"

Label Foni.Sizc="16" Height="33"

rizonL1IAlignlllent=" Left" 1·1:II~gin'~"476) 2.46) 0 ,O" Nallle:::"] abe138" VerticalAlignment="Top"
'oreground="White" BorderTil.~ckno sso:"2" Borde Brush=" ifF F2ECBFF">

<Label. BJckgl'ound>
<Linen rGradientBru sh EndPoint="l) 0,5"

,tJrtPoint="O) 0.5" >

<Gr<JdientStop Color="#FF1D75FF"

~f5eb"1" I>
</LinearGradientBrush>

</Label.BJckground>



I
i

I
I
I
'k/Label>
kButton Contcnt="Calculate" Hcight="33"

~talAlignment=': Left" ;·l~r-gine "373,186, 0~0" Name=" button13" verticalAlignment="Top"

,'106" Click="button13 Click" /> I .
~Label Content="Pitch Diameter"

ound="vJhite" Height=" 28" Horizo; -ta lAliknment==" Left" Margin= "162,1'00, e,e"
:'label103" Vertica lAli r~nment="Tor' / >

Label BOI'derBrush="itFF52CAFF"

rThickness="2" Content="Number of Teeth~II" FontFamily="Maiandra GO" FontSize="18"
round="White" Height="Auto" Hol'izontalA ignment="Left" Margin="31,16,0,0"

,'labelle4" verticalAl:iI:lllllent="T op" " 'lidt ="179"> .
I <Label. Background>I <LinearGradientBrush EndPoint="l,0.5"

<GradientStop Color="Black"

<GradientStop tolor="#FF3479B1"

II </Label.Background>
f/U.lbel>
Habel ConLent="Oiametr'al Pitch"

ground="White" Height=" 28" HOriZOtitaIAli$nlllent=" L eft" I'largin="159, 141,0, e"

:"labc1105" vertfca lAlicnmcnt= "TOp" / > l
</Grjd>

</TabItell>
<TabItem Header="Pitcl1 Diameter" Name="tabItem13">

<Gri >

i
Rectangle Heigl1t="154"

izontJIAlignment=" Left" 1·1zH'gin=="11(,85,0, " Name=" rectangle37" stroke=" #FFA7D2FF"

keThickness=" 2" vert ical Alignment". "Top" l idth=" 500" >

I
<Rectangle. Fill>

/ <LineJrGradientBI'ush EndPoint="l,0.5"

</LinearGradientBrush>

'set="l" / >
</LinearGradientOrush>

</Rectangle.Fill>
/Rectangle>
TextBox Ileight="32"

{.\;:,rgin=" 3GtJ, Hl4, 0,0" Nallle="textOox15" vcrticalAlignment="Top"

<Gradientstop Color="Black"

'fset="e" / > ,
<GI~adientStop Color="ttFF36BSFS"

rizontalAlignment=" Left"
dth:"lS5" / > I

<TextOox Ilciclrt="32"
rizontalAlignment=" Left" HJI~gin=" 360,150,0 'IG" Name="text[30x16" VerticalAligmllent="Top"

:dth="185" />
1Label FontSizc="lG" Hcight="33"

rizontalAlignrnent=" Left" ('I<I I~gin=" 436,245,0,10" N<lme="labcllJ.l" VerticalAlignment="Top"
'oreground="White" BorderBrll ';h= ":ltFF4BD3FF" BdrderThickne 55::" 2" >I <Label. Oackground>

I <LinearGradientBrush EndPoint="l,0.S"

JrtPoi nt= "0) 0.5" >
<Gr<ldicntStop Color="Slack"

~f~et="e" / >
<Gr<ldientStop Color="#FF0B85FF" .

rf~rl::"1" / >
(/ Ljlll!~ll'Gr-adl UIILIJr'u 511 >

</Label.Background>



. r

I

j</Label> .
<Button content="C~lcul~te" Height="33"

.1OntalAlignment=" Left" ~lar-giri=" 439,194, ,13" Name=" button14" verticalAlignmerft="TOp"

/166" Click="buttonl·1 Click" /> I- I<Label BorderBrush="#FF52iAFF"

IrThickness="2" Contento.:"Pitch Diameteri" FontFamily="Maiandra GD" FontSize="18"
gl'ound="White" Height="Auto" Horizontal liglllllent="Left" Margin="61,43,13,13"

,'label1136" verticalAhgnment="Top" Wid h="179"> .
• <Label. Background>

<LinearGradicntBrush EndPoint="l,13.S"

tPoint ="13, 13. 5"> _ <GradientStop Color="Black"

'set="O"/> <GradientStop Color="ttFF3479Bl"

</LinearGradientBrush>
</Label.Background>

</Label>
<Label content="Diametral Pitch"

:eground="Whi.t e" Height=" 28" HorizontalAl .gnment=" Left" Hargin=" 238,154,13,13"

:"labell137" verticalAlignment="TOp" /> <Label content="Number of teeth "

. eground="White" Height=" 28" Horizonta lAl ' gnmerrt=" Left" ~largin=" 225,1138,13,13"

. e="label1138" verticalAlignment="Top" / >
</G Ld >

</TabIt m>
<TabIte Header="Pitch Diameter II" Name="tabItem14">

<Gr'd>
<Rectangle Height="15L1."

rizontalAlignment=."LeH" 1'largin="116,76,13 13" Name="rectangle38" Stroke="tlFFA7D2FF"

ItrokcThicknes 5=" 2" vertic~llAlignment= "TOp" Width=" see">
<Rect<lngle.Fill>

<LinearGradientBrush EndPoint="l,13.5"

seV'l" />

itartPoint="13, 13,5" > <GradientStop Color="Black"

Offsct="13"/> <GradientStop Color="#FF36B8F8"

)ffset="l" /> </LinearGradientBrush>
</Rectangle.Fill>

</Rectangle>
<TextBox Height="32"

Margin=" 335,91, °

1

" 13" Name="texLBox:L7" verti,c~lAlignment="TOP"

<TextBox Ileiglrt="32"'
1"largin=" ~;35, 138,6) 0" Name="text!3ox18" verticalAlignment="TOp"

torizontalAlignment=" Left"
Ilidth="185" / >

HorizontalAlignment=" Len"
~idth="185" / > " <Label FontSize="16" Height="33"

Hot'izont~lAlignment=" Left" 1'1argin=" 4.89,248, (3,13" Name=" 1<lbe144" vcrticalAlignment="TOp"
foreground= "White" Border'Tilic knes 5=" 2" Bor erBrush=" itFr-30CFFF">

<Label.Background>
<LinearGradicntBrush EndPoint="1)0.5"

5t~rtPoint="(J J 0.5" > <GradientStop Color="Black"

Offsct="13" /> <GradientStop Color="tlFFBBA2FF"

Offset="l" /> </LinearGradientB~ush>
</Label.Background>



/Labcl>
Button (ontent="Calculate" Height="33"

~talAlignment=" Left" [-]a r-g in=" 414) 188) 0) 0" Name>" bllttonlS" verticalAlignment::"Top"

:'106" Click="buttonlSJlick" /> Label GorderBrush="#FFS2CAFF"

Thickness="2" content="Pitch Diameter I" FontFamily="~1aiandra GO" FontSize::"18"
'round="White" He i.ght.=" z.uto" HorizontalA~igni11ent=" Left" ~largin=" 49) 22) (3)0"

'label1(39" verticalAlicnment="Top" vJidt ="179">
<Label,Background> .

<LinearGradientGrush E~dPoint="1)0.5"

,point="(3)(3,5" > <GradientStop color="Black"

,t="0" /> <Gr'aliiclltStop (olor="#FF3479Bl"

</LinearGradientBrush>
• </Label,Backgrollnd>

</Label>
<Label Contcnt="Number of teeth "

round="Whi te" Height=" 28" HorizontalAli nmerrt=" Left" ~largin=" 212) 95) 0) 0"

:'labelll(3" VerticalAlicnment="Top" /> Label content="Outsidc Diameter"

!round="White" Height="28" HorizontalAli nment="Left" MJrgin="210)142)0)0"

:"labcl111" verticalAlignment="Top" />
</Gr'd>

</TabIte >
<labItem Header="Outsicie Diameter" Name="tabItem15">

<Gri >
Rectangle Height="165"

izontalAlignment=" Left" no r-g in=" 177 ) 57) 0) " Name::" rect()ngle46" str-oke=" ~tFFA7D2FF"

keThicknes 5=" 2" Vertica IJ\lignment~" Top" Ldt h=" 397" >
<RectanGle.Fill>

<Line;)rGraciientBrush Endpoinr="1J(3.S"

It="1" / >

;rtPoint="0J0.5"> <GradientStop color::"Black"

set="O" /> <Gr'adicntStop Color="#FF36B8F8"

set="l" /> </LinearGraclicntBrush>
</Rectangle,Fill>

/Rectangle>
TextBox Height="32"

izontalAlignment=" Left" Hargin=" 329) 80) 0) " Namc="textl3ox19" vCI't:i.calAlignment="Top"

dth="185" /> TextBox Height="32"
rizontalAlignment=" Left" j·iJ r-g i.n» " 32() 127) (1 0" Name="textBox20" vCI,ticalAlignment="Top"

'dth="185" /> Label FontSize="16" Height'="33"

rizontalAlignment::" Left" i'iil r-g in=" 476 J 228 J 0 0" Name=" lube 147" vertic alAlignment="Top"

'oreground="Whi te" BorderBrush=" #F F3EI)0FF" B0rderThicknGss=" 2">I <Label.Background>
I <LinGarGradientBrush EndPoint="1J0.5"

rfset="0" />

<GradientStop color="Black"ItartPoint=" 13J 0.5" >

<GracJientStop Color= "ttF F006AFF"

Offset="I" /> </LinearGradientl3rush>
</Label.l3ackground>



/Labe l»
Button Content="Calculate" Height="33"

.1OntalAlignment=" Left" (·1argin=" 4(8) 177) 0 0" Name=" button16" VerticalAlignment="Top"

~:"106" Click="button1GJlick" />
Label BorderBrush="it-FF52CAFF"

erThickness="2" Content="Outside Diamete " FontFamily="Maiandra GD" FontSize="18"
ground="White" Height=" /luto" HorizontalA Lgnmont e " Left" Margin=" 87) 15)a) a"
:"labell19" VerticalAlignment="Top" Widt ="179">

<Label.Background>
<LinearGradientBrush EhdPoint="1)B.5"

rtPoint="a) 0 . 5" >
<GradientStop Color="Black"

'set="0" / >
<GradientStop Color="#FF3479Bl"

'set="l" / >
</LincarGradicntBrush>

</L<Jbel.Background>
/Label>
Label content="Number of Teeth"

'lground="White" Height=" ;~8" HorizontalAli fnment=" Left" Margin:" 206) 84)0) a"
:"labe112a" VerticalAlii;nment="Top" />

Label Content="Diametral pitch"
~gl'ound="White" Height:" 28" HorizontalAli nment=" Left" Margin=" 219) 131) 0)0"

:"labe1121" verticalAlil'.nment:"Top" /> I
</Gr'd>

</Tilblten>
<Tabltem Header="Tooth Thickness" Name="tabltem16">

~Gri >
Rectangle Height:"136"

'rizontalAlignment=" Left" 11argin=" 166) 84)0) " Name=" rectangle4 7" Stroke= "4tFFA7D2FF"
TokeThickness.="2" Vertica .l/\lignment= "Top" •Ldt h=" 340" >

<Rectangle. Fill>
/ <LinearGradientBrush EndPoint="1)0.5~

</LincarGradientBrush>
</Label.Background>

" /Label>

<GradientStop Color="Black"

/>
<GradicntStop Color="ffFF36B8F8"

fset="l" / >
</LinearGradientBrush>

</Rectangle.Fill>
/Rectangle>
TextBox Height="32"

rizontalAlignment::" Left" Hargin=" 296) 128)0 0" Name::"textBox21" Ver'ticalAlignment::"Top"
:dth="18S" />

Label FontSize,,"16" HeiGht="33"
rizontalAlignrnent=" Left" f.l<Jrgin="4[ia) 238) a a" r~amc="label50" VerticalAlignment="Top"

'oreground="Wh i te" BorderBrush=" itF F7GDFF F" 13 rderThickncs s=" 2" >
<Label. Background>

<LinearGradientBrush·EndPoint::"1)e.5"
itartPoint="0) 0. 5" >

Jlfset::"G" />
<GradientStop Color="~la:.k"

<GradientStop'Color="#FFBB97FF"
Offset::"l" />



<Button Content=" Calc ul at e" Heiglit="-33"

.zontalAlignment=" Left" r·1argin=" 375) 174, ,0" Name=" button17" verticaIAlignment="Top"

n:"106" Click="button17 _Click" />
<Label BorderBrush="#FFS2CAFF"

.erThickness="2" content="Tooth Thicknes " FontFamily="f'laiandra GD" FontSize="18"
ground="White" Height="Auto" Horizontal lignment="Left" Margin="S2,36,0,0"

':"labe1122" verticalAlignmcnt="Top" Wid h="179">
<Label.Background>

<LincarGradientBrush EndPoint="1;0.S"

rtpoint="0, 0. S" > <Gr'adientStop color="Black"

'set="B" / > <GI'adientStop Color="#FF3479Bl"

set="l" /> </LinearGradientBrush>
</Label.Background>

</Label>
<l3bel content="Diametral Pitch"

gl'ollnd="L~hite" He igh t=" 28" HorizontalAl' gnmerrt=" Left" ~1arGin="186, 132,0,0"

:"labe1123" verticalAlienl11ent="Tcp" /> \
</Grid>

</TabIt

1
m>

<Tab1ten l-ieader="WllOle Depth". Nan](~="tabItem17">

<Gr'd>
<Rectangle lleight=" 136"

rizontalAlignment=" Left" r·largin=" 177,69) 0,0" Name=" rectangle48" Stroke="1tFFA7D2FF"

trokcThickness=" 2" VerticalAlignment="Top"" Width="340" >
<Rectangle. Fill >

<LinearGradientl3rush EndPoint="l,0.S"

<GradientStop color="Black"'rartPoint="(}, (). 5" > -

fsct="(}" /> <GradientStop Color="#FF36B8F8"

~set="l" /> </LinearGradientBrush>
</Rectangle.Fill>

</Rectangle>
TextBox I-i('ight=" 32"

rIorizontalAlignment=" Left" j·1argin=" 306, 98,0,(}" Name="textClox22" vel,ticalAlignment="Top"

irlth="18S" /> ~Label FontSize="16" llcight="33"- -

~orizontalAlignment=" Left" r·1;)r'gil1="481,211,0,0" Name="labeISl" verticalAlignment="Top"
forcground="Whi te" BorderDnlsh="itFF3ED3F F"B rder'Thickness=" 2" >

<Label.Cl;)ckground>
<LincJrGradientnrush EndPoint="l,(}.S"

<GrCldientStop Color="Black"StartPoil1t= "0 J 0, S" >

Offsct="O" /> <GradientStop Color="#FFB087FF"

offset="l" /> </LinearGradientDrush>
</Labcl.8ackground>

/Lat5el>
Button Content="Calculate" Height="33"

IiOI'izonl:zllAlignment="LeFt" i'1<:Jrgin="385,144,O 0" Ni.lme="button18" VerticalAlignment="Top"

l-lidtl,="10G" Click="button18Jlick" I>
Label [3orcferBrush="#FF52CAFF"

Oor'c!cr'Thickness="2" content="Whole Depth" tFamily="Maiancira GD" FontSize="18"



I
eground="White" Height="AlIto" Hori.zontilllAlignment="LeH" Margin="39,16,0,0" -
e="labe1124" Verticalf.l,lignment="Tup" Width="179" >

<Label.Background>
<LinearGradientBrush EndPoint="1,0.S"

<GradientStop Color="Black"
'rartPoint=" 0,0.5" >

fset="e" />
<GrildientStop Color="#FF3479B1"

fse't="1" />
</LinearGr<ldientBrush>

</Label.Background>
</Label>
<Label Content="Diametral pitch"

foreground="White" Heigtrt=" 28" HorizontalAlignlllcnt=" Left" ~lcJrgin=" 196,102,0,0"
ame="labe1125" Vertica lAlignment= "Top" / >

</G id>
</TabItfnl>
<TabItel~l Header="Dedendum" Narne="tabItem18" >

<Gr'd>
<Rectanglc Hcight="136"

ri{ontalAlignment=" Left" i"la rgin=" 184,86,1:1, a" N<lnH?="l'ect<lngle49" Stroke= "#FFA7D2FF"
ItrokeThicknes 5=" 2" Vertica lAlignrnent="Top" l>Jidth=" 340" >

<Hectangle.Fill>
<LinearGradientBrush EndPoint="1,e.5"

ItartPoint="e, 0.5" >
<GraciientStop Color="Black"

Offset="0" />
<GradientStop Color="#FF36B8FS"

Offset=" 1" / >
</LinearGradientBrush>

</Rectangle.Fill>
</Rectangle>
<TextBox Hcight="32"
,0" Name="textBox23" verticalAlignment="Top"JlorizontalAlignrnent=" Left" ~1i)rgi·n=" 312,122,

Hidth="18S" />
<Label FontSize="l6" Height="33"

Horizont<JlAlignrnent=" Left" ~laI'gin=" 448,239, ,0" Name="label54" Ver'ticalAl ignment="Top"
nordel'Brush="ffFF90CFF F" 8o~'cJel'Thickness="2"

<Label. Background>
<LinearGradientBrush EndPoint="l,e.S"

StartPoint="e,e.5">
<GracJientStop Color="Black"

Offset="0" />
<GradicntStup Color="UFF00A3FF"

Offset="l" />

StartPoint=" (3,0. 5" >



<GradiontStop Color="Black"

set="O" />
<GradiontStop Color="#FF3479Bl"

'set="l" />
</LinearGradientBrush>

</Label.Background>
/Label>

~Label Content;'"Diametral pitch"
eGround="~~hite" Heicht="28" HorizontalAli 'nment="Left" Margin="202,126,0,0"
e="labe1127" VerticalAlignment","Top" />

</Gr d>
</TabIte 1>

</TabControl
</Grid>

</TZIbItem>
<Tabltem Header="Mil ing Calculations" Name="tabltemI9">

<Grid />
</TabItem>
<Tabltem Headcr="TUr[ing Calculations" Name="tabItem38">

<Grid>
c tabcont r-ol le i.ght>" 353" IlorizontalAlignment=" Left"

l'gil1="G,6, 0,0" Name="tauControl7" Vertical Li.gruncn't=t'Top" ~'Hclth=" 815:' >
<l"abItem Header="Sreeci Hequircmcnt" Name="tabItem51">

<Gri >
Text£3ox Height="29"

MzontalAlignment="Left" MZlrgin="323,90,Oi " Namc="CsTextBox" VerticalAlignment="Top"
'dth="120" AutoWordSelection=" False" DataCo Ttext=" {Ginc1ing St r ingFor'mat= \ {0: F\},
tifyOnValidationError=True, Updat e.Sour ceTr'] gger=Explicit, (vloc/e=OneTime,
JlidatesOnExceptions=True, ValidatesOnDataE rors=True}" />

~TextBox Height="29"
brizontalAlignment=" Left" na rgin=" 323,125,°[1°" Name="DTe)(tI30x" vor-t i.ca l.Al i.gnmerrt=t'Top"

.idth="120" / >
,. Label contont="Cutting Speed (metres):"

~ight="28" Hor-dz ont a IAl ignmen't= ':Left" r~argit= "160,91, (3,0" Name="labe1154"
erticalAlignment=" Top" / >

Label Con ten t=" Large/~1aj or Diameter of Drill
, Ill inetr-es ) :" Height=" 28" lIorizontalAlignm nt=" Le Ft" MJrgin=" 41,126) {3,0"
,;~e="labe1155" VerticalAliGnment="Top" /> I

l(Button Content="Calculate" Height="27"
IlrizontalAlignment=" Left" r'lal'gin=" 358,172, (1 0" Name="button30" VerticalAlignment="Top"
..idth="85" Click="button30_Click" />

rLabel l-/eight="28" HorizontalAlignment="Left"
rgin="389,222,0,0" Name="RLabel" VC'rticalApgnment="Top" />

</Gr~d>
</TabItepl)
<Tabltem Header="Power &amp; Force Requirement"

IJme="tavltem52" >
<Gri I />

</TabIteill>
</TabControl

</Grid>
</TabItem>

</TabControl>
</Grid>

</TabItem>
<TabItem Header="Learning Module' Name="tabItem27" FontSize="14">

<Grid>
<TabControl lIeight=" 387" HorizontalAlignment=" Left" M.argin="6) 6, 0, 0"

IJamc="tabControlS" Vertica l,'\lignment="Top" W'dth="756" >



<TahHem HeacJer=="tabJem42" Name=="tabItem42">

<Grid> I
<Grid DataConrtext="{staticResource

ingCuttingSpeed sViewSou r-ce}" Horizonta lA~ignment==" Left" t~argin==" 242) 95) 0) 0"

:'grid16" verticalAlignmc;nt=="Top"> I
<Grid.co~umnDefinitions>

<cohimnDefinition widtI1=="Auto" />
<ColJmnDefinition ~·Jidth=="Auto" />

</Grid.cJdlumnDcFinitions>
<Grid.Ro pefinitions>

<RO\.J~efinition lIeight="Auto" />
<Rm~ e-Finition Ileight="/\uto" />
<ROw efinition l-Ieight=="Auto" />
<ROWefinition Height=="Auto" />

</Grid.R wDefinitions>
<Label C ntent="\·lOrk piece mat e r La l ;" Grid.column=="0"

d.ROI.!="0"Horizonta lAlignment=" Left" r·1ar-gin=" 3" vertical/\lignment==" center" / >
<Colllbol3o Disr1ayMelllberpath="vlork piece material"

'd.Column="1" Grid. RO\'o/="0" ueight=" 23" Hori zontJJ.AJ.ienlllcnt::" Left"
_sSource=" {Binding}" ~1argin=" 3" Name="wor l _piece_nlClterialComboBox4"
ticJIAliGnment="Center" ~·Jiclth="120" IsEd~; ;)ble="True" >

<COllllOBox.ltcmspanCl>
ItemsPanelTemplClte>

<VirtualizingStackP;)nel />
/ItelllsPanelTelllplatc>

</Co~boBox.ltemsPanel)

<./combon4x>
<Label c9ntent="tool material:" Grid.Colullln="0"

id.R0\1="1" HorizontalAlignlllcnt=" Left" Margjn=" 3" VerU calAlignment=="Center" />
<ComboBo DisplayNemberpath="tool material"

id.column=" 1" Grid. Row="1" Height=" 23" Hor zontalAlignmen t:::" Left" - -
temsSource="{Binding}" l"largin==" 3" Name:::"too _materialComboBox1"

_~ticillAlignment:::"center" l·Jidth="120" ISEdijrable="True" >
<Com oBox.ltelllsPanel>

. ItemsPanelTemrlate>
<V:i.rtua1izingStackPanel />

/ItemspanelTelllplate>
</Co1bODox.ltcmSPJncl>

</comboD'fx>
<Label clntent="feet per minute:" Grid.Column="O"

'id.r.o~'j="2" HorizontalAlignlllcnt="LeH" fvlarg n="3" Vel'ticClIAlignment:::"Center" />
<TextBox Grid. CoIumn=" 1." Grid . ({ow:::"2" Helght:::"23"

rizontillAlignment="Left" HJI'g:i.n="3" Name:::"leet_per _minuteTextBox" Text="{Binding
ath;fcct per minute) Mode==T\,jo\..}ay)val Idat es nExccptions:::tl'ue,
tifYOIlVlllidationError:::true}" verticalAligI1l1ent=="Center'" l.<Jidth=" 120" />

ct.abe l C ntent:::"metcl's per minute:". Grid.column="0"

Grid.RO\-j""3" HorizontalAlignment=" Left" t.1arg4n=" 3" Vcrtica lAlignmcnt=="center" / >
<TextBOX!Gl'id.CoJ.lImn="l" Gdd.now="3" He:i.ght="23"

HoI'izontJlAlignillent=" t.cf t" l'IJrgin=" 3" Nallle="Ij1etel's_pcr _ltIinutcTextBox" Text="{Binding
'ati1=meters per minute) r~oclc=T\·IOI..Jay)validat~sOnExcertions=tl'ue). -
tifyOnValidationError=truc}" verticClIAligI1l1ent="Center" Width:::" 120" / >

</Grid>
<Label Conte t:::"Milling cutting Speeds"

IIorizontalAlignment=" Left" loflJrgin:::" 248) 36) 0) 87" verticalAlignment=" Center" / >
<Button Cont nt="UpdCltC" Height=="23"

~orizontillAlignment=" Left" 1·lar-gin=" 443) 250) 0 0" Name=" button26" verticalAlignment="Top"

idth="75" Click="button26_Click" />
<Label Heigh ="28" HOI'izontali\lignment="Left"

Margin="536)248)0)0" Name="labe163" Vertical lignment="Top" />



<Label Hei ht="28" HorizontalAlignment="Left"

rgin="536}290
J
0

J
0" Namco="labe164" vertic lAlignment="Top" />

</Gr'icl>
</TabItel1l>
<TabItem HeGder="t bItem43" NC:1I11c="tabItem43">

<Grid> 't<OataGrid utoGenerateColumns="False"

ableRowvirtualization="True" Height=" 200' HorizontalAllgnment=" Left"
tcmsSource="{Binding Sou roce={Static:Resour e milJingCutt ingspeec!sViet\lSource}}"
rgin="58}50}0}0" Name="rnillingCuttingSpe dsDataGrid" .
,lDetailsVisibili tyModc= "VisibleWh€nSelec ed" VerticalAlignment= "Top" w'idth="545" >

<DataG id.columns>
<0 taGridTextColumn

:Name="work_piece_materialColumn" Binding "{Binding Patl1=work piece material}"

~adcr:::"work piece material" ~Jidth="SizeTo eader" />
<DctJGridTextColullln x:Nallle="tool_materialColumn"

'inding="{Binding Path=tool mat er irl }" Hea er="tool material" Width="SizeToHeader" I>
<0 taGridTextColumn

I:N~me="feet_per _minuteColumn" Binding="{B nding Path=-feet per minute}" Header="feet per

rinute" vJidth="SizeToHeacler'" />
<D'taGridTextColullln

I:Name="meters_per _minuteColumn" Binding=" 13inding Patil=meters per minute}"
,eader="meters per minute" I'Jidth="SizeToHe der" />

</Oata rid.Columns>
</OataGrid
<Label Con ent="Milling Cutting Speeds"

HorizontalAlignment="Left" r·1argin="94}6J0J 18" VerticalAlignment="Center" /> -
</Gricl>

</TJbItem>
</TabControl>

</Grid>
</TabItem>

</TabControl>
<Image x:Name="image" Height="100"

Itretch="Fill" verticalAlignment="Top" Wid
~ollrce="/1~pfApplication3; component/lmages/

<Image.R~nderTransform>
<Transfor'lIlCir'oup>

<ScaleTransform/>
<SkeloJTt'ansform/ >
<RotateTransfo"n /»
err-ans l aterr-ans Form/>

</Transfol'lilGroup>
</Image.RenderTransform>

</Im<lge>
<Label Content="~1achining oper-at i.ons Module" Height="S7"

HorizontalAlignment=" Left" Margin="126, 22} 0 0" Name="label1" verticalAlignment="Top"
fontSize="36" FontFamily="r··laiandra GO" Fore round="ltFF83CBFF" />

</Grid>
(/I'Jinclo~l>

HorizontalAlignment="Left" Margin="12J12J0J0" \

h="100" Render'Tr<:lIlsforIllOrigin="0. SJ 0.5"

rocess.ico">

; ,

, ,



ohnsons Algorithm I
ivatevoid buttonS2_Click (object sender, IRoutcdEvenlf\I'gC,e)

{ I
int m = convert.ToInt16(machte J tBox.Text);
int n = convert.ToInt16(partst~xtBox.Text);
string css2 = @"Data Source=·\iQLEXPRESS;" +

@"AttachDbFilename= I DataDirectory I \Mac~ineOperat ions_Data .mdf; Integrated

:ecurity=True;" +
@"Connect Timeout=30;" +
@"user Instance=True;";

,-,qlC(""11i?c~:.i.on neon new 5q1(0; nE'ction(css2);

string tab = "SELECT MAX(Tabler) FROM [dbo]. [Table)";

SqlCommand ncmd2 = new sqlcomm1nd(tab, neOn);
ncon.Open(); .
int table1 = Conver t .ToInt32(n~md2. ExecuteScalar()) + 1;
string ins = "INSERT INTO [dbo .[Table] (TableNo) VALUES ('" + table1 + "')";

SqlCollimalldncmd3 = new SqlColllarid(ins, neon);
ncmd3.ExecuteScalar(); •

textBox70.Clear();
labe1249.Content "Enter the ime take for Part 1" + " on the" + m + "

labe12S2.Content "PART'" + 1
lachines";

string k "CREATE TABLE tab" table1 + "(part char(S8),";
for (var i = 1; i <= m; i++)
{

string str =" m" + Convcr':.ToString(i) +" int,";
string str2 = " rn" + Conve'L.ToString(i) + " int)";
if (i != m).r
{

k = k + str;
}
else
{

k k + str2;
}

}
labe1250.Content = k;

Sq 1Command ncmd = new SqlColnl11d id(k, neon);
ncmd.E~ecuteScalar();
textBox70.Visibility = Visibility.Visible;
button56.Visibility = Visibili-y.Visible;
labe1249.Visibility = Visibility.Visible;
rectangle77.Visibility = Visib"lity.Visible;
labe1248.Visibility = Visibiliy.Visible;

}

private void buttbnS6_Click(object sender, RoutedEventArgs e)



- - ----~----~~~---~ ---

string css3 = @"oata Source=.\9QLEXPRESS;" +
@"AttaChObFilename=loataOirecto rY1\jaChineoperations_oata.mdf;Integrated

iecunty=True;'"+
@"Connect Timeout=30;" + .
@'"User Instance=True;";

SqlConnection ncon2 = new SQIClnnection(css3);
int m1 = 0;
int m2 = 0' ,
int m = CO;W()J>t. TOlnt16(machteJtBox. Text);
int n Conver t • TOlnt16(partstJxtBOX. Text);

int 0 =-1;
var g = Convert.Tolnt16(labeI253.content.ToString(»;

if (m > 2)
{

if (oB.Current != Con ert.ToChar(","»
{

{

string 0102 = textBox70.Te t;
string insert22 = "";
Char'F.nurner'alor013 = 0102.
int[) mach2 = new int[m +
while (013.MoveNext(»
{

etEnumerator();
) ;

insert22 insert2 + 013.Current;

mach2[0) = Convert.Tolnt16(insert22);
insef:'t22 = "";
0++;

}
mach2[0) = Convert.Tolnt16(insert22);
int on = Convert.Tolnt16(0.5 * 0);
for (var ab 1; ab <= on; ab++)
{

}
else
{

}

ml = ml + mach2[ab);
}
for (var ac

{

(on + 1); ac <= m; ac++)

displayButton.Visi ility = Yisibilily.Visible;
textBo~70.Visibili Y = Visibility.Hidden;
button56.IsEnabled = true;

m2 = m2 + mach2[ac);
}

if (g <= n)
{

if (g == n)
{

}



labe1249. content = "Entlir the time take For Part " +
+ m + " machines";

labe1252. Content = "PAR "+ (g + 1);
string css2 = @"oata So rce=. \SQLEXPRESS;" +

MtachDbFilename=loataDirectoryl\MachineO,erations_oata.mdf;Integrated

ConnectTimeout=30;" +
'User Instance=True;";

sqlCOf1ncctiof1 ncon = nef. SqlConnection(css2);

string tab = "SELECT MA (TableNO) FROM [dboJ.[Table]"~
SqlCollHllandncmd2 = new )qlCol11l11and(tab, ncon) :
ncon.Open(); int table1 = (onv0rt .ToInt32(ncmd2.ExecuteScalar(»;

"INSERT i", INTOstring insert tab" + table1 + "(part, m1, m2) VALUES

+ "', ''';

insert = insert + m1 + '" + m2 + "')";

mtu.Content = insert;
ncon2. Open ();,
SqlCommand ncmd = new S lComr,land(insert, ncon2);
ncmd.ExecuteScalar();
g++;
labe1253.Content = tring();
textBox70.Clear();

string 01 = textBox70. ext;
string i,nsert2 = "";
CharEtHtnll'I'ator'012 = 01..GetEnumerator();
int[] mach = ~ew int[( + 1)];
while (012.MoveN~t()
{

if (o12.Current != ConvPI't.ToChar(","»
{

ios'It2 + 012.(u",ot;

l" + g. ToString()

...•.,..
}

}
else
{

try
{

insert2

}
else
{

(g + 1) + " on

Security=True;"

mach[o]
insert2
0++;

ConY rt.ToInt16(insert2);

}
}
m1
m2

1111 •,

mach[1];
convcrt.TOInt16(ilsert2);

if (g <= n)



{
if (g ====n)
{

.'

displayButtan.VJsibility ==Visibility.Visible;
textBax7B.Visibility ==Visibility. Hidden;

I
buttan56.IsEnab ed = true;

labe1249.Cantent 'Enter the time take for Part" + (g + 1) + "

the" + m + " machines";
labe1252.Content 'PART" + (g + 1);
string css2 ==@"Dat Saurce=.\SQLEXPRESS;" +

@"AttachDbFilename== I DataDirectary I \Mach neOperatians_Data. mdf; Integrated

iecurity==True;" +
@"Connect Timeaut==3B;" +
@"User Instance==True;";

SqlConnection neon r new SqlConnection(css2);

string tab == "SELECT MAX(tableNo) FROM [dbo ] . (Table)";
SqlColnll1()ndncmd2 = hew SqlCommand(tab, neon);
ncan.Open(); int ta

r
le1 = Convert.ToInt32(ncmd2.ExecuteScalar(»;

string insert = "IN ERT INTO tab" + tablel + "(part, ml, m2)

VALUES,('" + g.ToString() + "'; .
/* ri=l;i<=m;i++)

}

{

[" + g,ToString() +
III t II.

) ,

}

stri g st = "m" + Canvert.TOString(i) + ", ";

stri g st2 = "m" + Convert.ToString(i) + ") VALUES

if (] ! = 01)

{
'nsert insert + st;

}
else
{

'nsert insert + 5t2;
}

string 0 = textBox70.Text;
CharEnumrrator 012 = ol.GetEnumerator();
while (0 2.MaveNext(»
{

t (r'" cur-r-ent !" Convect. ToChar("' , " ) )

'nsert == insert + a12,Current;

}
insert +

}
else
{

'nsert



} * ' / I
i nsert = insert + ml +

C
. I

mtu. ontent = InSer ;
ncon2.0p en(');
S~lr0~~~nrl ncmd = n w sol(nmm~nd(insert) ncon2);
ncmd.ExecuteScalar(
g++;
labe1253.Content .ToString();
textBox70.Clear();

'" + m2 + "')";

string[] 1 = new st ing[] {

,)

}

else
{

) "

1111

) ,
",,'

.,

.J

,," };

for (var c 1; c <- n' c++)

{ i"t[J z ° "ew irt[~J;
string cs2 = @"iata Source=.\SQLEXPRESS;" +

@"AttachDbFilename=IDataDirecto yl\MachineDperations_Data.mdf;Integrated

Security=True;"+
(W"Connect Timeout=30;" + .
@"User Instance=True;";

textBOX7B.ViSib['lity = Vjsjbility.Hidden;
for (var f = B; f + 1 <= m; f++)
{

for (var h B; h + 1 <= n; h++)
{

string fSS2 = @"Data Source=.\SQLEXPRESS;" +

!"AttachDbFilename= IDataDirectory I \MachineD erati;:ms_Data. mdf ;Integrated Securi ty=True;"

@"c1onnect Timeout=3B;" +
@"urer tnst ancevrr-ue ;":



SqlConn.ction neon = new SqlConnection (css2);

:00). [Table)";

string ab = "SELECT MAX(TableNo) FROM

SqlComm nd nemd2 = new SqlCommand(tabJ neon);
neon.Op n(); int table1 =

\r~·.Tolnt32(nemd2.ExeeuteSealar(»;

:lblel + "WHERE part

string fq1 = "SELECT m" + (f + 1) + " FROM tab" +
'" + (h + l).ToString() + ""';

string q12 = "SELECT MIN (m" + (f + 1) + ") FROM

:ab" + table1;

new SqlConllcction(es2);SqlConn~etion conS

SfllCOnlllInd
SqlComrtll!1d
int tim
int mti

n();

emd15 = new SqlCommand(sq1J eon5);
emd16 = new SqlCommand(sq12J conS);
Convert.Tolnt16(emd15.ExeeuteSealar(»;

e = Convert.Tolnt16(emd16.ExeeuteSealar(»;

int[J knew int[n + 1J;

k[h) = pme;
~f (k.E,ementAt(h)

Z[f~ = mtime;
if (z[O) == z[lJ)
{

for (var ta = o· ta + 1 <= m; ta++)
{

. }

}

}

mtime)

z[l) = 1000000;

}
II ELETE statement goes here

z.Min(»if (z.Eleme tAt(ta)
{

string (s3 = @"Data Souree=.\SQLEXPRESS;" +

~ttaehDbFilename=IDataDireetoryl\MachineO erations_Data.mdf;Integra~ed Seeurity=True;"

@"Conne t Timeout=30;" +
@"User ~nstanee=True;";

string ss2 = @"Data Souree=.\SQLEXPRESS;" +

:MtachDbFilename=]DataDirectoryl\MaehineO erations_Data.mdf;Integrated Seeurity=True;"

t

nneet Timeout=30;" +
er Instance=True;";



,

sql[o"'ltiOO 0(00 ~ "'W Sq 1[00".' t ion(cs sz ) :

st ring tab = "SELECT MAX(TableNo) FROM

].(Table]";
SqlComm nd ncmd2 = new SqlCommand(tab, neon);
ncon.Op n(); int table1 =

~rt.Tolnt32(ncmd2.ExecuteScalar(»;

ERE m" + (ta + 1) + "

string q13 = "SELECT part FROM tab" + table1 +
'" + z.Min().ToS ring() + ''''';

st ring tr3 = " WH ERE (m" + (ta + 1) + " = '" +

.Min().ToString()+ "')";
"UPDATE tab" + table1 + " SET part

r II,

"

string pdate

for (va i = 1; i <= m; i++)
{

13ee000', ":

'1000000' ":

}
string

stnng st = "rn" + Conver t .ToString( i} + -" =

st r-mg st2 = "m" + Convert .ToString(i) + " =

if i ! = m)
{

update = update + st;

update update + st2;
}

update + str3;

Sqlconn'ction con6 = new SqlConnection(cs3);
con6.0p nO;
sqlComm rnd cmd16 = new SqJ.Command (sq13, con6);
string 1 = Convert.ToString(cmd16.ExecuteScalar(»;
sqlCommnd cmd17 = new SqJColllmand(k, con6);

l[ta] = p1.Trim() + l[ta];

}
cmd17.ExecuteSca1ar();

}

}

string final =

C.hal'Enumerato!'rev 1[0] .GetEnumerator();

1111 •,



for (var ce = 1; c <= 1[0].Length; ce++)
{

}
final = 1[2] + 1[1];

rev.MoveNext();
1[2] = rev.Current + 1[2];

textBox70.C1ear();
string mfinal = "";
Glilr'tnUOlf:I'i;1 tor' r2 =, final. GetEnumerator();
for (var de = 1; de <= final.Length; de++)
{

r2. MoveNext ();
mfinal = mfina1 + "Part" + r2. Current + " ==» ";

}
labe1254.Content
g++;
labe1253.Content
textBox70.C1ear();

1*
st ri.ng ccc2 = @"Dat

@"AttachDbFi1ename=IDataDirectoryl\
@"Connect Timeout=38;" +
@"user Instance=True;";

final;

.ToString();

Source=.\SQLEXPRE5S;" +
DBHelp.mdf;Integrated Security=True;" +

st r i ng dr-op "DROP TABLE tablel";

Sq1Connection conn5 = new SqlConnection(ccc2);

SqlCommand c5 = new Sq1ComOland(drop. conn5);
cS.ExecuteScalar();

*"1

catch

{ f"lessageBox.Show("Make sire you have entered the data properly!");
}

conn5.0pen();

}

}

}
}

I

private void diSP1aYButton_CliCk(Oblect
{

sender. RoutedEventArgs e)

int m =2;
int n = Conver't.Tolnt16(partste tBox~Text);

1/ int[] z = new int[m];



i nt[] z = new int[m];
string cs2 = @"Data Source= \SQLEXPRESS;" +

1"AttilChObFiLename= I OataOirectory I \Mach ineO erat ionS_Data. mdf; Integrated See urity= True; "

+

'ConnectTimeout=30;" +
'UserInstance=True;";

textBox70.Visibility = ViSitility.Hidden;
for (var f = 0; f + 1 <= 2; f++)
{

for (var h = 0; h + 1 <r n; h++)
{ ,

string CSS2@"oatf l source='\SQLEXPRESS;"+

~"AttaehDbFilename= I DataDi r~ctory I \Ma ch ineO erations_oata. mdf; Integrated See ur ity» True; "

+ '
@"ConneFt Timeout=30;" +
@"user ~nstance=True;";

SqJConl1!?ct:i.onneon t new SqlConnect:i.on(css2);

string tab = "SELEct MAX(TableNo) FROM [dbo]. [Table]";
SqJCommand ncmd2 = new SqlCotnllland(tab,neon);
ncon.Open(); int table1 = COllvert.ToInt32(ncmd2.ExecuteScalar(»;

SqJConnection conS -r new SqlConncction(cs2);

con5.0pen();

SqlColl1mand cmd15 = few SqlCol11mand(sql, conS);
SolComma'ld cmd16 = few SqlCotnmand(sq12, conS);
int time = convert'ToInt1~(cmd15.ExecuteScalar(»;
int mtime = ConvertIToInt16(cmd16.ExecuteScalar(»;

int[] k = new int[n + 1];

string[] 1 = new string[] {

'I"

for (var c
{

1 ; c <= n ; c++)

WHERE par-t '" + (h +
string sql =

l).ToString()
string sq12 =

1111 };

+ IItll. ,
mOO + (f + 1) + " FROM tab" + table1 + ""SELEC

"SELE T MIN (m" + (f + 1) + ") FROM tab" + table1;



z[f] = mtime;
if (zeB] == Z[l~)
{ I

z[l] = 1BBB BB;

k[h] = time;
if (k.ElementAt(h)
{

mtime)

}

}
II DELETE state lent goes here

}

}

for (var ta = B; ta + 1 <= ~; ta++)
{

if (z.ElementAt(ta) .Min(»
{

string css2 = @"oat Source=.\SQLEXPRESS;" +

'AttachDbFilename= I oataDirectory I \MachineOperations_Data. mdf; Integrated Security=True;"

t @"conneJ Timeout=3B;" +
@"User I stance=True;";

sqlConnection neon new SqlConnection(css2);

string tab = "SELEC MAX(TableNo) FROM [dbo).[Table)";
sq]Collimandncmd2 ew Sq1Command(tab) neon); .
ncon.Open(); int ta le1 = Convert.ToInt32(ncmd2.ExecuteScalar(»;

string cs3 = @"Data Source=.\SQLEXPRESS;" +

."
@"AttachDbFilename= IOataDirectory I \MachineO erations_Data. mdf; Integrated Security=True;"

t

@"Connect Timeout=313;" +
@"User Instance=Trub;";
string sq13 = "SELEtr part FROM tab" + table1 + " WHERE m" + (ta

+ z.Min().ToString() + ""';

SqlConnection con66 = new SqlConncction(cs3);
con66.0pen();
SqlCommund cmd166 = new SqlComllli.lnd(sq13)con66);
string wh = Convert.ToString(cmd166.ExecuteScalar(».Trim();
string str3 = " WHERE (01" + (ta + 1) + " = '" +
AND part = '" + wh " ,)";
string update = "UpbATE tab" + table1 + " SET part
for (var i = 1; i <- rn; i++)

t 1) + "

z.Min().ToString() + '"

{

N" II.
) )

string st = "m" + Convert.TOString(i) + ",= N'lBBBBBB') ";
string st2 = " " + COr1ver't.ToString(i) + " = N'lBBBBBB''';

if (i != 01)

{



update update + st;
}
else
{

}
update up ate + st2;

update + str3;
}
string k

SqlConnpction con6 I new SqlConnection (cs3); .
con6.0pen();
SQIColllmandcmd16 = Iew SqlCommand (sqB J con6);
string pI = Convert ToString(cmd16.ExecuteScalar(»;
sqlCommand cmd17 = 'ew sqlCommand(k J con6);

cmd17.ExecuteScalar );

l[ta] = pl.Trim() + l[ta];

}

}

}

string final = "" .
)

Ch"rEnumeratol' rev = 1[13].GetEnl!Jmerator();

"rev.MoveNext();
1[2] = rev.Current + 1[2];

for (var ce = 1; ce <= l[e].Len th; ce++)
{

}
final = 1[2] + 1[1];
string mfinal = "";
ChiH'Enumeratot' r2 = final. GetEn~merator();
for (var de = 1; de <= final.Le gth; de++)
{

r2.MoveNext();
mfinal = mfinal + "Part" + 2.Current + " ==» ".

}
labe1254.Content = mfinal;
textBox7e.Clear();



~achine Depreciation

~rte void button69_Cli ck(object sender. outedEventArgs e)
{ -

Single N2 = Canvert.Tolnt16(tex Box82.Text);
Single ESP = convert.ToSingle(tfxtBox81.Text);
Singlc' CP = r.onvar-t .ToSingle(textBox80. Text);

int NN2 = 0;
double TDCN 0·.
for (var fa 0; fa <= (N2-1); a++)

{
NN2 = NN2 + (Convert.Tolnt1 (N2) - fa);

}
b·<double> j
ist<string>k

new List<double>();
new List<string>();

for (var fb = 1; fb <= (N2 - 1)· fb++

{

TDCN = TDCN + (CP - ESP) * (N2 - (fb • 1» / NN2);

j.Add(TDCN);
k.Add("Year " + (fb+1»;

}
listView2.ItemsSource = k;

listView1.ItemsSource = j;
labe1393.Content = "Final Value "+ Conver't.ToString(TDCN);

}



MODULE ONE: MACHINING 0 ERATION MODULE DATA

APPEND X2

I:Unit Power for Turning and Milling 'Vith Corrcspondln ' Chip Thickness

machining 39
s,mild
Is,
ium-

iron steels,
steels,

secls
---- ---------

machining 50 60 50 45 42 39 36 32 29 26
Is,mile!
Is,
um-

Ion steels,
steels,

steels

G('"I
-----

60 55 50 47 42 39 35 31 28

'machining 70 G9 59 53 50 45 42 37 33 30
I~mild
Is,
um- "Ion steels,
_sleds,
scels

machining 80 73 63 65 52 '18 4'1 40 35 32
-Is,mile!
Is,

oliilllll-
lIonslcds,
ysteels,
sieels

I

"IlIIachining 90 7" 65 59 47 42 38 34o

'Is, mild •
!Is,

Ium-
;ron steels,
ySleels,
secls

---
machining 100 80 69 62 59 S3 49 44 39. 3S

.Is,mild

115,
Jium-

n stccls,

yslccls,
ISleels

'nless slccls -I 1101 851 721 65 61 56r---s3T--slT 441-.- 36r----I
150lS01-_ 711 661 _ 611. 57,--521481~~~:.:I_s __ 44 40-~---~---------



17 15

21 17

21

24 22

17

20

29 26 23



nninurn,
romilll1l)

re titanium -, 01-61 5') 48 45 411 381 35 31 28
anit~~~-;~i~ysr T' .0 '-6-7' 5~n3 H---5-0+-~-451-'" 43;-~~3-9-r-~-35--;'-'--3-41
'laniul1l,
uuinum,
nganesc)

uuium alloys 1r----oI~G8T9 54 521"7~5~11hl:11lIUlll,
uminum,

nadiurn)

ili:;~~:::~I~;tJr-._- __-_-- __-....__-.__-:-_-~I_____77L ~~[~. ~~1 __ " ~.~r_"__. ~_~L __. +:.._-~~-~-~~_-4=0~T-,.~-_~~-~~~-3~6..•

1'()1l2: Luthc Cutting Speeds With Iligh Speed Tool nit forF cing Turning and Ilorlug

work piece mnteriakon. meter per minute feetper.minurc

aC!lil;~~I(rough c!.ltting) -~271-----90
I -- : ----~ · -----~ I

achine stceltfinish cutting) I 30/ 1001

~olslc.:l(rough cutting) J 211 70/

01 stccl(finish cutting) I __~I 90/'

t.1sliroll(rollgh cutting) . I 181 GO/

;;;;:~;~;·h cutting) I 24/ 80/
~~(rotJgh cutting) I .--n)---~
7o;;~(lilli:~h cutting) I ·-~30T----1Ool
~~~;l(rough cutting) I 61/ 2001

alUII~11tll!2(li!1~s!:.~.~~.:~~.¥L.._L~.......?~J. __.."._".__.._._2~?.J

1'[)1l3:Lathe Feeds With High Speed Cutting Tools

','''''~.''''',,,,,~:,,,,,''_~~;:,,,,"n·~. ""''-; _'.~:"~"
Table3aLathcFcedsHighSpc('dCultingTool

=~or!.ei<.'ce matcri:ll;'~l't,: ;n"cter per I~lilllltc inches per miiw c

IUllIiJlIIIll(finish cutting) 0.13- 0.25 0.005- 0.0I0
i;i;;;;;;;-(~'-;~;gJ;-;;ttillg) 10.40- 0".75---------[0.015-o~O:io
ro"tc(fi~i~h clltting) ~-0.25----~ 0.010

IIIIIZ~(rough cutting) 10.40-0.65 0.015- 0.025

~~l-i·;·;;;;-(ii~ishcutting) 10.13- 0.30 0.005- 0.012 1
~"Iiron (rough <:ulling) 0.40- 0.65 0.015- 0.025
-;j,i;;~-~t~~1(finish cutting) 10.Q7-o.25---lo~003 - 0.010

machine steel (rough cutting) 10.25- 0.50 0.0I 0 - 0.020

;j;~;1(0~ii~h cutting). 10.D7- 0.25····--TD.003-:o:DiO I

1101steel (roll g h~_~.~_0~~L~._g~~..:_.~:~_o._. __._o.~~.~.:-..9..:..~~~-'

3437



114:Cutting Conditions for Turning

50 -12040- .110

1150- 250 200- 500

high speed 25 - 35 130- 50 l'_30- GO- iI4-~0---8-0-~~----.j
steels(I-ISS)-

~~f6O=TiO---~80- 150 120-200 150-450

~m carbon high speed' 15- 25-- '125 -45 125-50 30 -70
cds steels(HSS) t

~~ll carbon Carbide 50 - 110 60 - 120 "190- 150 /120 -300
,ds

loy stCC~lhigh sp'eed 110 - 15 15- 25 15- 35 120- 45 '
Isteels(HSS)

loy steels~Carbide ,,130 - 65 'liD - 80 kiO - 100 " 80 - 180
Tst~~s-----high spcedll.5=20- 20 - 25 -12ii-=-30--~"--~'~-~---l

steels(HSS) I I

,f

lVoril piece'
material'

15



srk piece
material

lOnG: 'l'ool Angles for Single Point Cutting Tools

~~Machining Steels,
lilt! Steels, Medium
ubon Steels, i\1l0Y
eels, Tool Steels

--------~----------
f(C Machining Steels,
lild Sl~cls,Medium
nrboll Sleds, All oy
[cds, Tool Steels

High speed 10

steel

Brazed 0
carbides

Throwaway 5
carbides

85 - 225

o

0-(-5)

0-(-7)

0~(-7)

sidernke
angle in'

,;dcgrccs:;
~II' . : '

...-. end ;c .•

clcarnncc
'ullolc in. ,
;':"i't' .. ~ , ,..;;"."

::'dcgrcc's""'~

1512 5 5

IS

6 5 5 15



IdSteels,Medium
bon Steels,All oy
els,ToolSteels

ec rvlacl~-ill-il-1g--S-te-C-ls-'--rY.5RC.- 58 RC- Brazed
ildSteels,Medium carbides
rbon Steels, All oy
eels,ToolSteels----------- ----~-- r_ - r_ --- -+,-------- ·--~---~+_~~~~4
~cMachiningSteels, 45RC- 58 I<'C Throwaway
ildSteels,Medium carbides
rhon Steels, Alloy
,Ids, ToolSteels

ainlessSteel

1
135-275 Highspeed 0 flO----/5 ,

-"- isteel --+- +1_5~,~.~------1

1
135_-275 [13razed 0 16 -15 5 15

carbides

-5 -5

-5 -5 5

linlessSteel

~IinlcssStl'e'-I-----113,5 -275 Throwaway -5 -'/-5 '/5
carbides

15

5 15

1100-200 Illighspced 511-/10-' ---15------15
I steel I

"'Ilil-in-ic-ss-'-S-le-e-I-----11~I-O-0.~--2-0-0--+I3-r,-az-c-d---r'o---+-r6 rs ;-5--~--1-1-5~~~"'-"-I

carbides I
I-~a-in-Ie-ss-S-'t-c-e-I----"-1 0~0~--2-0-0---I;ThrOWaWay(-5 )-5----1-5--'---15

carbides
'------+2-00---30-0--'-~~5 1 S 15 15~--~-'-i-1~5~---;

/200- 300 111razed t±J0 [6 15
{5carbides

astIron(grc-y-,-dl-'C-'-ile-,-;'2-0-0---3-00---r/1'hrO\·-v,-a-.-v-ay--5:-5---.--15 /5-
nllenble) carbides '
astIron'-(g-I-'e-y,-d-l-lc-ti-le~,-;-3-0-0---40-0---r-r-I-ig-1-1s-p-e-e-d-/:5 -15 15 15

allcable) [steel I I +: ,

j:;~;;cli:~;~}gr0"ducti'e'130o~ 400 1~~~-~-s-~1-Tj--5--t-1-1-5 15-----/;-5-----.il-'-5--=:. .•.•..•~~.,

C:lstIron(grey,ductile, 300- 400 -/Ti;-;:owaway-5 -fS rs------15 15
ullcablc) carbides I
,\lulllinlll1lAIIOyS----+/3-0---1-5-0---I-H-ig-h-s-p-e-ed--li-20---IH,15 1-12--~-1 0-----,;-5-~~~--I

steel I I I
~III;;;-;;~;;;;/;I-Io-y-s----./30 - 150 Il3r'-lZ-Cl-I--'I~rI5----r- -----15

carbides

iluminum /\1-IO-Y-S---130- 150Trh~~wa\Vay fO /5 fs----' '/'5-
!c:lrbldes

Cop-;~,/\llll)'-S--140 - 200 --lllighspeed I~~[R I-B ---~';-5~~------i

I [steel I I
C~lp~l:;\jlo);;-- /40-200 /J3r;'-ze-'d--/O LIS /5----=--5

I~a;bides I

CopperAll oys /4-,,0---.--2,-0.O----lrThr~\VaWay 0 (5 '/5 15·-------rl-5~-~---l
carbides

'laillkssSteel 15

15

15

15

15

15

15

15



n7: Cutting Angles for Machining Cast Alloy Steels

I'
I

l)ll8:Clitling Conditions for Milling

.10

.10

.10

.jiWstcel~l~H·bide 190- 130jTs-'- /20' -'j.15------f,125

~kcJiUI~l Ilighspeed 20-30 /.20 .15 /.125 .10
CarbonSteels steel '

(J-/SS) .

Me;'ii~--l~arbjde li-G-0---9-0--rI.-2-:-0-----li-.1-5---+--'f]25.125----fir:1-:.O---~-r.O-7~5----'-i
arbon Steels I.

IlloyStecls -i-h-jg-h-S-p-ce-d-iio-20 .15 .10 1~075 TOG
steel I
(IISS)

.10

.075

·.05

"Em



'/

ICHSS)
ISteels carbide 60- _80 .20 .15 .10 .075

highspeed15- 20 .15 .10 .J0 .075

lsrcel I' I
/cHSS) ---t--

';;~SS /carbide /30- 60 I~ r0 r--_-_-_~~-I;-.0-7)-------"-l;-.O-5--~~-1

~~Ihigh speed·~o- 30 .35, [.-3-0--+--1'-.2-0--- .175
'y, ductile, !steel
Ic~blc) I(I-ISS)

inlcss
tis

.05

.05

tlron carbide 70-100 135 .30 .20 ;-.1-7-S-----+--.1-0--~~--l

y, ductile,
IIcnblc) .
llIilllllll-lhi ghspeed60- 10.0 .50------;-.,-10---+--+.3-0--- ..---125.
I),S steel "

(l-ISS) .
I"III~~-'-I;"rhidc' ~r.50-----'-.40 --WD --I:i5--~-~-r.-1~75---~--i

~ I i_I

.10

.175

.175

p;;:----lnrbidc.: /60-IOO (-30 .25 --r~------1-175

':::::.:SiUIll!highspeed60-100 .50 .40 1.2.5 1-.2-0--~--r-.'-7-5----"-1
loys steel .

(IISS) "
IglI~~i;;;----rcarbide'"l60-180 1.50- 1.40 .25 --1~-~·175

~ I II
ilnll;;;;----r-hi-g-h-Sp-e-e-d-i-I-0---3-0--iI5----[--.1-2-5---+---

1
'10 -.075 .05 .

1I0ys l.slcel
,(I :SS) .

1:~~:~·~-:-~_-._.-_.--i.I"':":-~~idelr-3-0---5-0-_-_-J-I-5--- __-.-~.~r-.~-2-5---+-__-~+_10 . .._ _•.._J~ __~'-.0_5~~_~.....J

-'"100-J80 10.1-0.5

.15

80-160

120-200 0.1 -0.4

70-140 -10.2-0.5----/70-140

90- 180 /0.-1="0.4 190- 180

100- 200

60-120 10.~-0.5 60-120
170- 160. 0.1-=O.~f----r'7-0~--1-60~~·--1

.''''.;\h •••••·." ••••• ", .••:•••~ •••M.•••••~••h.'. h.'_ ••.•••••••••_.~ .., •.•:".~ •••••••••.• ~••...•. ;••.••••••, .••••..•••••••" •••.••••••.~•.••..•••••••.••.••:_ ••;•..•.••.•••••R.R••~••._ ••••;O'~.,;.;-.I •••••••••:.. •••••••••••••••••••••••;_ ••••••



CuttingSpccrlsFcc( sMilIingCuttcrs

);:(:cil~'u'g speed .inI2:.
nic'~er~1p,cr'min,utc r~r

fa~erd.sh?lildcrd .
':"" mills ,'.

)Jlcnsilesteel roughing 1-- -'1--

. (ensileste~lfinishing r----' ----- 1-- ,
inlesssteel 'roughing' " 10.2-0.'1 -----l---+------!O:Z=O:s-- 80- 160

il1l;;;-~-;c~llinishing 0,1 - 0,3 10,15- 0.35 100- 180

Isteel---rroughing 10.2- 0.'1 1O.2 - 0.5 60- 120
xliumresile) I

1si~~I------llinis~~~3 10.1- - 0.4 - 70- 140
ediurn resile) , I _

fur~----roughing : 10.2- 0.4 lD.2-O.5 j-7~0-_-14-0--~--l

cdium resile) I----~~~~--c~~----~~~-----~~~----_ +~~~-~ 4
'Iiron finishing 0.1- 0.3 0.1 - 0.4 80- 160
edium resile)

~--Irollghing
as-s ---I:-fi-ll"':is:"'h-i1"':1g=-~+---------

~oys IrOUghing
nagncsrum
lloycd)
ighla "=-o-Y-s ---/'-fi-n-iS-h-in-g--

nagncsium I

~lIl1y~d) I
-~------+--------;-----+------~,

ighlalloys
silicollalloyed)

Jig/IIailoys'--Ifinishing '10.05- 0,2
liliconalloyed) I ' j

......... , ~...•.. -.'''-.--,,- ..•.•..- ,..

fo.2 - 0.5 f7O=140 -
--Io.is-- 0-.3-5-----l-9-0-_-18-0~~--1

1-
800- 1100

"
PDB8c:MillingCuttingSpeeds

)1'Ur/( piece matcrial :~fo6Unn'tcd:iI' Icer per minutefircters p
~;;~~st:;-el high speedcutter70-':- 100- 21- 30 '

~n:1chillcsled [carbidecutter [150- 250 45- 75

~ steel Ihighspeed cutterlGO-70 18- 20
~cl--Icarbidc cutter ["125- 200 /4O---6~O:-l'-----l

;';-slil:;;-n------Ihigh speedcutter[50 - 80 115- 25
~tT;:;~----/carbide cutter [-125- 200 !4-0---6-0-t-----{

'i~'ollzc Ihighspeed cuttcrfG5=l20 120- 35I
bronze Icarbidecutter '/200- 400 ' 60- 120

~i~,~;~;;;-;-Ihighspeed CUller/SOD- 1000 150- 30

GJ;~~;;-;;-;~;--_-..-".=1~~~·~i_9~_:.u..~:!:_mm!JO?,~,=~?,~_"__~,U~?,=_~?,

..
PDB8d: Cuuing Speeds and Feeds for Face anti ShoulderMill

0.1 - 0.4 300-' 700

400-900 I
_ __.~:.~._'"' _ _ -.- w_'_··

0.05- 0.3



45

0.4 - 0.2 - 0.1

oysteel 1200- 275 'r-5 - 90 100- 175 175- 90 - 125 [50- 75 - <)0
urdcncd and I

ipercd) I '
l~ystCeJ----1'2.75-325. 1-90----~-J(-J--·r7-5---~-2-5-------4~60--~8~0--~1~00~----T4~0---G~)0---7-5--~--~0.-4~-~0~.2--~0~.I~

ardcllcdnnd' .'

Illlp.:!cd_)--:--~'---+----+------"--+r-----:-----i_------~Ir___~~~~
10)'steel 325 - 450 110- 150 50 - 90 150- 60 - 80 1-- ,0.4 - 0.2 - 0.1
,arJenedand
npcrcd)

~~{CCI ~- ;-__------T
J
-2)-- -_-2-00~~---ti-1 00 - 125- 175;-1-1 O-0---I-I-5~~-1-40-~+0..••.4~-..••0-.2•.•.......- 0~.-1-l

,emile,
menstic)

willles.s.stc;T--l-- /-------:-:J.-'· ll 25.- 200 /90 - I {5-=-150 Iso - I 10- 1,30
austellltlc)

~l,c/castings-/0-50' '/0- 150 /130- 160 70-100-140 60-80- 120
nOli alloy) I '
eel CnSti~1150 - 250 150- 80 80 - 120 55 -75 - 100 140- 5'-0---8-'0~~-..;-·0~.-4~--0.-2---0-.1-1
lowalloy)

,d castillg;ll GO - 200 1-- /100 - ll5 -~150 _ 80 - 9._0- _1_I_O_~~!_0.~4~-~0~'2~-_0~.,_J..J
liigh_f~~L. '_

hard steel
(fvlilllgnncsesteel
(MII= 12-14%)

Imdcllcdstccl 11-IRC50-65 /15-25 5-~olI0-15 0.4-0.2-0.1
;!Icnblc cast iron '/-- /-=-IO::-:O:--~I2::-:5:--~',-:-"15:':O----rl-:0:----1O:-:0--~12-:0----{8--0---1~0-0-,--1-2-0-'~-+0--.4--~0-.2---0.~1~-l

(short-chipping)
.• blecnst-~f----....c..----- 1-12-5---15-0---J-7-5---+f-0----IO-O---J2-0--- 80 - 100- 120

(long-chipping)

\;;;;I1~il-b~-~ast:.:..it-·o-Il-'--+1-8-0----'_l_90 -- 150- 175 r 0 - 13a --]-5-0-_'=~L-6_0-__---1]-O~_-.--1-30-_~~~_~-,:f-0~.~4~-~0~.2~-~~0.~1~~:
(low-tensile grey cast

", ----.-----------~--

PIlB8e:Cutting Speedsfind Feeds for race and Square Should rMills

'.. " I
.t-

0.4 • 0.2 • 0.1

0.4 - 0.2 - 0.1

0.4 - 0.2 - 0.1

0.4 - 0.2 - 0.1

0.4 - 0.2- 0.1



70-90-115 45-70-90all~ablccast iron 250
iglJ-lcnsilegrey
t iron)
h\:r()iU;I-grap~ll60 ---I~o=.tOO=-I2S-~o-=-i~90'------1=:----~0.4 - 0.2- 0.1

~S!iron(fcrritic) I " I
-hcr-Oidal~grnp-h-ile-l-25-0----- 80- 90- 120 /50- 60- 85 ~ 0.4- 0.2- 0.1

.51 iron(pcarlitic) I

•..

p-,hc_rO_i(_"_1l_-f:,_'r_llP_h~i~te~~:~4-0_~0~~~~~~~~~1-1)-----2-5-_-_-_---+-1'"_'" ,,_' _,1Stiron(chilledcast
on)

f~JIlteroidal'"graphite600 .__,,1'0_-__1_5__ , , '----+0-.4---0-.2---0.-1--1
msiiron(chilledcast
ron), ,__ ,_,_. ,__""'_,_""_'""" ,,_,,_"" """_,_"" ,J

75- 100- 125 0.4- 0.2- 0.1

0.4- 0.2- 0.1

,
l'/HlIli': Cutting SpeedsandFeeds for Side and Face Cutter's

-,'
:A!" J,:,I, .:'

,c:llbonslccl 10-150 10-50 100-160 0.4-0.12
~l;,~~;;~1150 - 280 150 - 90 fllO - 120 -li-:-0-.3---0-:--.~IO:--~-'--~--;

(alloy) I I
alloySIccll280 - 440 /90- -15-0--+---['10 - 80 0.25- 0.08
,~ ca~liJlg;-l-- "'--1-- --[so -=-~---· '-'--i0-.-3-5---0-.1-0--~-~-l

1~-~I~-----fO - 201) ;;---~--__:..-_-~- +t-_- _-_-_[GO - I~O --=- .'-_==T-O-.4---0-.1-5~-~~~"""'-l

~(i~',~-'-'---r200 - 350, I-~---- ../50 - 8~ ,i-0-.3-5---0-.-10-~-~~..,

i:;i~j:;b'CCI;~(f-- "1-- ro - 100 0.4- 0.15

~s----l-- --r-- 1280- ISO li~0.~35-:"'~0~.1~5~--"""""

:1;JIlzc--I-- , f----- 1280- 150 ---,0.35 - 0.15
~h'~;;;;;~~Io-80 1200- 600 ' _10-:-.~(j-:"'~0.-1-5~'~~~~~'"

\t1;;t:I~;tic1-- j-----
,stainlesssled I

~_~~I~~~;:~=-,_.._,~~_..,_,_,,,,"",,,,",,,_"",,.._,,,,..,-~~=-_~=""='''''=''':_=''''=~=:..='''''=''''=''''''="=_~,,t-,.-'"-"-,:::--,,-""--:---,-J~=-.~-,~-,_,,-,,..-,::::_-,:=~=_=::_~=~:~,=,~~~~", ,, ,_j

I'DllSg: Cutring Feeds forIIigh Speed Steel Cutters

\\'01'((

piece
Illatcrfal



work
piece:,'
alerial

~B8h: Feed per Tooth for High Speed Mills

125/3,17 loo05 .01
~lr6.-3-5----+-----r-~----I,oOI0 r.0-2-----++-~i~-----

.175 19.52 1.0020 .05
-500-/12.70 1.0030 /.0020 r.0-5-~'-+~-r-:-:--~+-:-:-::--+-:~~-i~~~~i-'~--l

,750--' 119.05 1.0040

Wo[J2?:~1_C!.._._../.:.0050

I'DIl8i:Tool Geometry for Milling

sled (machinability= 100) face milling /highspeed
steel(IISS)

10-15

0-(-7) 1x45°or
radius

FI (mnchinuhility = 100) race milling carbide

~Iccl(machinability = 100) end milling highspeed 30 - 35 radial relief I x45°or
I steel (HSS) anglefor end radius
I ,,' . mil._ls_(:...A-'-)_~'-r~"'-l

I
~ (machinability= 100) end milling carbide 15- 25 )3~-5----14 ~-8 Ix45°or

radius

I

r;tc;CI (machinability = 100) side or slot high speed 10-I 5 10- J 5 [2-'1 l4--'--:"8-~-~+1 x-4-5~o-0-r-l
milling steel (J-lSS) I radius

!;1~~'iC;;lachi~ability= side or slot cnrb-i-de----+0---(--5-)-t--'r--5.)-5 l2-4 '4-8 Ix45°or
:100)stcel(machinability= milling radius
1100) .

i~[~liron(machinability= face miiling 'Ihighspeed-f20 - 30 -5 - (-IO-)--I4="7---r-4---7---~+I-x4~5~o-o~r-l
!IOO) steel (HSS) I radius

t~;i;:~;~;;;~Zi~~face miilil~~;~:bi~I-;-'-r5 ..•-=-IO 1-5 - (~IO) f~-7 ----['1-7 '~di~: or

leilstiron (machinability= end milling 'high speed 30- 35 I 112 '/3 -7 ---'-Tr-a-d-ia~l-re~l-ie-f~......,rl-x~45~o-o-r...;·

/100) __ .__ ISleel(HSS) anglefor end radius------T



,-
iron(machinability = end milling carbide

)

Iiron(machinability = side or slot /ili gh speed 10- 12

) milling steel (HSS)

Iiron(machinability = side or slot carbide 0-(-10)
0) .milling

inlesssteels Iface milling (high speed 10-15
steel (J-ISS)

'inlessstceIs face milling Icarbide 0- 10

----
l,ndm;Jling

I
inlcsssteels high speed 30-35

steel (HSS)

1-0---

1inlcsssteels end milling carbide 15 -25

t~inksssteels side or slot Ihigh speed 110- 12
,milling steel CHSS)

:Iinlcsssteels side or slot {carbide (C-5)- 5
milling

--------
face milling !high speedIUlllinlll11alloys 20-35

, steel CHSS)

IUllliliumalloys Ifacemilling {carbide 10- 20

IUllli1ll1111alloys end milling high speed 30- 45
steel (HSS)

11;;;;-;~~I;-;JTc;),S end milling carbide 25

I x45° or
radius

Ix45° or
radius

nil Ix45° or
radius

Ix45° or
radius

Ix45° or
radius

15 Ix45° or
radius

3-7 Ix45° or
radius

1
5-12 F-5 - lx45°or

radius

____ -i- -t--r-
2
_-_,_1__ 12 - '_I '-5_-_8 __ ~_rl-X-4-50-. 0_r4__ r- radius

20-35 /3-5 10-12

----;-----+--/ii-10-_-20---/3 - 5 110- 12

15-20 ,'-12 -1~-d-ia-I-re-.I-ie-f~·~·-rl-x~45~O-0~r~

angle for end radius
mills (B)

Ix45° or
radius

Ix45° or
radius

1'J)B8j: Radial Relief Angles for End Mills Operation

~llIetcr in millimeths lNfliBf
6 ,,=-- 12°115°

10 11°13°'"

!2 fIOoTJo '
116 9° 12° '

15 go 100
,--------~====:__r __¥ • _v_J



.CuUing Conditions in Drilling, Reaming and Tapping

machining steels 20- 30 II - 15

secls 20- 23 II - 14

m-carbon steels 14- 20 19 - 14

seels 18 - 22 10- 14
! -- ~3-)" -.----------~------~
stecls 15-8. 1'>-'>

lessslc.:ls 112-15 9-25

iron(grey, ductile, 20- 23 'f12=J7
e:lblc) I. ---....J

: inum <I11oys 135- 55 ~ 12205= ~OO-
r alloys /30- 45 f-----;-~-.,:----.-------------1

.ncsiu111alloys 160- )05 ~ 130- 4_0 ~ .

, ium n"oy~ .. __ .. 1~~_~ ... __. .. . I~_=_~.?_. ._._._._... _

1l9h: Clltting Conditions in Drilling and Rea ming

t2.5 0.04 - 0.06 0.08 - 0.13
0- 4.0 ·---~-'-------llo.os_0.10 0.1- 0.20
~ 0.05- 0.13 r6-.1-5---0-.3-0--------.....,,........----;

'-5.5 ·-----'r~0~8-- 0.20-0.40

to- 11.5.. 0.12- 0.20 10.30- 0.51
~.O---I~-.)----~~-lro.15-0~ 10-.4-1---0-.6-1-----~~~~~~~

i.O - 18.0 0.18- 0.28 0.46- 0.66
-------~-----~-----------~------+.----------------~~
.15- 20.5 0.20- 0.30 0.50- 0.71

. rO.23-0~ ]0.56-0.76-----------i

0.28- 0.41 10.71- 0.91

. _ ..~~_~_.~~...::: ~:~~_. . ~_ .._. __. JO::--__:::--~.~-.:::-.~'":..~:-::-~--•....-.__-.-_-..- ~-_- __-~-_-.-.---~-4

0.25- 0.36 0.61- 0.81

l'IlBf)c: Culting Speeds for High Speed Drills

drill
diameter

I in
millimeter
s (mm)



1'D1l9d:Dr-ill Feed nnd Corresponding rarll/llcdrs
·'i

Irill size in inches fc~d,in<ir'iches'pcr rcvolution drill ~ize.iri,'mi liinctcl's fecd in'millimc'tel's pcr i'c~olutiorf

,125and smaller 0.001 - 0.002 3and smaller 10.02- 0.05

0,125- 0.250 10.002 - 0.004 3 - 6 0.05·0.10

,0250-0.500 0.004-0.007 6-12 0.10-0.17 I

Qjoo-=1.00~10.007 - 0.015 12- 25 10.17- 0.37 .. I
foOD ~..I:.~O~..__ '10.015- 0.025 ' _~-==/25 - ~~ ~O.3 ~~63 ---==-~-_-__ .-J

I'DB'Jc:Center Drilling Sizes andCorresponding Parameters

.J~~~~~~.f.J1eE;::"~:(',:C~nl(;~:b~llliirgSi' csPnrn;u'ctcrs , , ';'

~

'jZ-'C.-f(-lI-' I--e-g-II-I.~-'\;;;.,r7':~;';'i~::';:'~~)r!.L;e" 't,I.':!li:1lll.ctcl:,illj. ~;.\.:;;.,\.yOf.~:('!~",ct~r i.I.I.......;:..' "dianruCtcl' .of
type .~ ~,i[t;HY[l ./-lIIches ;.•~, ~;?;:'!:;'lllIlIlm~tcrs').' :,'" ,•. .'cou'lltcrsink

~_==_d I[ 11[0.1&75-0,3125 3=""8 r ~o.093750 0.046875

1-------- 2 120.3750 - 0,5000 9.5- 12.5 10.1110()25------l0ff78i25-

r- 31 1310.6250-0.7500 15-20 /0.18750-0--- 0.109375 .
:-- 'II 1411.0000- 1.5000 25- '10 10.234375 ·jlo-.-12-5-00-0-~---;--------I

,-----5/ 15/2.0000- 3.0000 50- 75 /0.328125 0.187500
/---------6"1 16 [3.0000- 4~0000 ~5- 100 10.375000 i-::-0.-2-:-:18:--7-:-':50~7---:+:--------i

1--------71 1714.0000- 5.0000 11,00-125 iD.46875010.250000

i __. ...~_ )816.0~00an.~ above J150and over /0.5~_~_~__ ~ __ I?_.3_1_2_50_0~,~~.!........._.......J

I'

.•..~ .•••.~.,.. ,' "~'FF"'l-""'IP':' ,'," ,,-v",,' ~'. '.~ ,.-,

i Di:i1IUi;1Gleahi'ilc AtPcriphej·y

1'11IS9f:Drill Lip Clearance at Periphery nnrl Corresponding p, rnrnetcrs
" :

; .' ,



0.34- 0.99 20
)1.00-2.45 IS

12.50- 3.00 r 16

13.30-6.35 ,---+-i---- 14/--'
.0.12·-5----16.50- 8:37 ~ --u]
.0.12-5----18.80-12.70 ,- 1Or--
25···--....··-·--r13.10-19.05 --,-- -------:-Sr---

;...1~-,~-II~-(L-'I-bo-,..'-:e.-.._--".~.._-_'::-~,-9.:-~-~"-"~-~~-..-~?-._O-.~-e.--.. -- - -_- l-., - ,,- ..- - •..- -._-."_-.. -.••+-._-_:-,_-., - -"- - ~- - m __ •••••• _?[-..---._-..-_.-..,_-..~-.:.=-"~-.-~--l

B9g:Machining Conditions in Gun Drilling

'/0.003- 0.007- 0.015 "/0.02
0.006 0.013

0.025 0.0375

K- 20 ·~0.003 - 10.007- 0.015 0.02
Carbide I 10.006 0.013;----rIK-_2-0-1125 -10.003--·-ro-.-00C"'7---+--·r°-:·0-1-.5--[D."~----rO.025
Carbide 0.006 0.013 I

0.025 0.0375

0.0375

0.0375·

K-20
'Carbide

175-225

0.003- 0.007- 0.015 1°.02 10,025 '~.'10.0}7.5.
0.006 0.013

:-------1---r-8-0--+0-.0-0-3----:-0-.0~07---+-·~ 0,02 1°.025 0.0375

0.006 0.013 I I

100

1~1~;-1I1-325-375 K·20 r5 0.003- 0.007- 0.015 0.02 '~.025, '0:0375
cnhon Carbide 0.006 0.013
I~d

;;ii';;;~--IJ75- 425 K- 20 50 10.003- 10.007 - [ 1'0.015 rO.02-----0.025 . 0.0375
,;lI'iJOIi Carbide 0.006 0.013
lice!

Iligh-'1175- 225 K- 20 r'15 -. ~.OOJ - 0.007 - lO"-"lo.02-· ·-....--·/0.025 0.0375
taroOIl Carbide 0.006 0.013 •
J/ce!

;;;~""---1225 - 275 K- 20 90--'f~~-IO.007 - 1'1.0 15 0:'02--- ..1°.0.25
cnbon Carbide 0.006 0.013. .
ll,c/

high"....-l275 -325 K - a 75. fa.003- /0.007- 10.0J 5 ·-Fm--·-10.025 ~0.0375 ..
rnrbon Carbide 10.006 0.013

...........................................•.......- _.- .•" ..•" - .•.......- .." _, ...•..." ...• __ ~ _._L... _ •..._ __ •...................._"..•...''''_'''''''''''''' .". ",. __ .._' _.~ ~.~. ~.~

'0.0375



igh 325- 375 :K- 20 60 0.003- 0.007 1°.015
bon Carbide 0.006 0.0I3

iel

'gh---·-,75 -425 K- 20 .r. ° --0.0-o-3----~'o-.-oo-7-+---1.015
thou . Carbide. 0.006 0.013.

eel

eclillill 175- 225 K- 20 115 0.003- 0.007 -,.015 -j0.Q2--··--·lO.025
,Irboll Carbide 0.006 0.013
1I0ysteel

-1:~-I~~-Jll-·-:-2-25---2-75-+-~"'a-~r;-i~-e~.-r9~0~·~:~~~- ~:~~~ 0.015 1002 J-0.-0.-2-5-~-+-0-.0-3-75-~'-l

lIoysteel
~--;----+--""--'-T----i r I
nedium 275- 325 K- 20· 75 0.003- 0.007 0.015 0.02 . 0.025 0.0375
nrbon Carbide 0.006 0.013
liloy steel

I~~~::I-l-1325 - 375 ~a~;i~ero-I~~~~- -i~-:-~O-Ij-t---~1002 -lO.025 0.0375

alloy steel I
~-~j-75---4-~-+-K---2-0-.-i4-0--~0-.0-0-3----+-0-.0-0-7+- -+-0-.0-1-5---n'W ~W5 ~OO~

carbon Carbide 0.006 0.013
,llIoysteel

1

~~:;-I· i-2-00---2-50-ii-K~_-2-0-fi80---fo.003- 0.007 /0.015 /0.02 10.025 0.0375
. 'CarbideI 10.006 0.013

0.0375

--_._.,.-----;--- ....•.•.•..•.
0.02 0.025 0.0375

0.0375

I~SI~CI /250- 275 I~a-r~i~e/60 ~'I~:~~~- I~:~~~0.0I5 10.02 ./0.025. .10.9375

;'~y~~~-~120- 150 K-20 120 --')0.003- r'Of)? 1.015 0'0_2 ~.025. 0.0375
'iroll (ferritic Carbide 0.006 0.013
lp~arlilic)iron)

S~~';;;-;-1-60---20~0-ii-K-_-2~0-;-I-OO--10003- 0.007- 0.015 0.02 0.025 0.0375
iron Carbide 0.006 0.0I3

:(~I~;'~~~~~)lI90- 220 ..K- 2.0.. 80 r·003 - l'O--.0-0-7--+---;i-O-.0-15----O-.0-2--·--·i~0-:.0-2-5---+-0:-.0-3-7-5-.........,

11011 . Carbide. 0.006 0.013
(pcarlitic)

.
igr~~:::;;-1_20- 260 K- 2.0.' 65 0~003- -0.-00-7--+-+0-.0-1-5---.. r'02- -_··0.025 ,.0.0375

11011 Carbide 0.006 0.013
l(pl':Irlitic)

;'r~~:-:,~~-t-'~_50- 320 K- 20 ro lo.003 - 0.007- 0.015 ,.02 . 0.0,25 0.0375
irou (pcarlitic) Carbide 0.006 0.013
juustenitic)

:~r~y-~;-;-i-1-00---2-15-i-K-_-2"""0"'--...;.5~5---0.003- 0.007- 10• 015 - ().02---- 01025..0.0375
iron . Carbide 0.006 0.013
1(;lIlstcllitie)

;!'i~).-;;st-)i210175 K- 20 /5 -~.O~- r007~ 0.015 _- 0.02 _·_·lO.025 0.0375
iron Carbide 0.006 0.013
(austenitic) .

11';~);-~;~t-1150-250K-20 35 l~·003-l 0.007- 0.015 )0.02 10.025
iiron . Carbide 0.006 0.013
:(austenitic) I.

-....-::.,-===- ..J.... __ --'- •. _., .• _._______ _ __ .•• __ ._ .•.. .!:'"-=:..=::-::=-.=-=_=_:.....=-=. '_::!::' _:::::::::::=::::=:::::J

0.0375

, .



';,

PDn9h: Cutting Fluids Requirements ofPressure am Viscosity in Chip Removal

"h:"c~~if;r(j~smryCll Hi~~FY~'iJsE~t~;:~~:iici;'pReri~~~a'i:",:~"'I
'work piecerin'ilt~tltlllilOlcr.(Jinrncter iri"rriillirifeihr:s \iis'tPllsitypi"csslIrcl
lalloy steel i , ' '4 - 6 75 100 33 - 56 I

,. {.",



-

PDB9i:CuttingFluid RequirementsofPressureandViscoity inExternalChipRemovalGunDr

. ,.,.,,,,~ -:~~y;""~.,, -'~, '"'''· :f.:jt;.r ••.••.••••. "~ nf~vlilGI;IIDrili,;'.:., .; ~~;'.~ , ';;;"'~gldl<1~:6;t4qittting'fIiIidVoltll1leExtern:dCh-iiiR . '.. ':.,',.. ; . ~[zc ~.dl'ill.iil'Iiij'lIriJi;i'eil~(Mlrrldcl:!!hofh'olcill:l'nillimcterOitid:f1ow!yollliiicilllitreper millli'tc

5 - 6 /150 10

i5 - 6.. . .. .1300 15 ~is: 6 ..'
1450

..

15 II

15 - 6 /600 115 Jr:---
[900 15 I15 - 6

r-6 11200 15
1-------

1150 fl5[6 - 10
~·:-IO- poo 15
~-~10- [450 20
r---

1600 125;6 - 10
16 - 10 1900 /? --)
r..------·-

.11200 25jG - 10

ills

110-131150 f,
Ji(l-i-3·-------~--I300 25
r----
"0 -13 1450 35
~ii:-'3 IGOO 40
/,0-:13-----·- /900' ['15

.', r

JlO-13 /1200 45

rli~-19 PSO- [30

!IJ - 19 j300 35

.~.~_~T.T-~- . ~.. /40
olJ - 19 1600-- 55
il-1:· '9----·-----~-1900 - 70

!IJ - 19-----·-----fl2Oo 70
r-
jI () - 25 1I 50 .10 J
li9~-5 /3-0-0---------15--0 -------------/

119 - 25 1450 65
fJ-l) ~ 25 1-60-0----------1-80------------

ii9':25 f-90-0-------~1-1-00~-----·----·----I

fi9- - 25 /J 200 120
:15~·-32---~-~-~~/:--1-50--------ll~~,O-------------l

ii5-- 32 '1300 --rii-tlO---------------1
;~5~"j·2:·---------iFi'50-· 10-0--------==-...J

115--': :12 1600 20 J

[25-32 1900 I 60 I
125 - 32 /1200 60 ~
132-38 ··fi50 0
IJ2..~-3S-----·--· /300 . 00

/3'2-38 1450 20

132-:38 j6"O() r 60

... l

112 - 38/900 /:00

!J2·~··3·8 ~.~. ~ _ _.~,_ .._ .._._._._ I:.?~_._., _._ ' _ ".

-_._----_._--

-

. I

I



1)I)B9j: Cutting Fluid Requirements ofPrcssure and Viscos ty in Intcrnal Chip Removal Gun Drills

,8- 10

/10- 16

~fi9=zs--------
i25-30 30-'10
ylo--------i-:--------+-----125 - 30

'50
W--
-- --_ ... __ ._----,---

POllIO: FluidPressureand Volume Requirements for Intcrr al Chip Removal in Trepanning Heads

• '''''''.-':I'~~~~' ' .. I·,~·~':'· .' ... , l'~''''''r, ·· '·~~~~::~J~1"••'.k.."'> •• ··,~:1j'••" ,.,..'tl~'''· :". f~ " ,'~,_,~ ,"

FJllidP're~sure .olumeIntcrnalChipRclIlovalTrcp lilllingHeads': .' ,

hole d~lrnctcr irhililllniH'cr ,tin,") ,"oill-mc in litre i~r__n_ii_lI.;.iJ+-_.:....__ ..:..~i:-.__ -\

60- 100 500- 800
fiiiO='1.'iO Isoo - 900

/150 - 200 1900-I 100

~OO-3()0 1100-1400!2~~~oo--- fi-;j·-~0-_-1-70-_0-_-_-_-_---t-----i

;.150- 500 /1700- 2000
[SOO -.6(JO r2-00-0--_-23-0-0----+-----i--~

I'DB II: Boring Conditions and Corresponding Parameters

work piece
1ll~11erinl

11011'carbon
ISlcclsand
plain

1":ll'ilUIl

'sleeis

;rl;~~'-lgreater
'(<I 1'i)0 I 1 than 60
/stc<.!ls
f~Y steels1-:--~~-ss-t-:-h-nn--i1:-2.-:5----1r:-0--::.2----r2:-:0:-:_--:-35-:-----tr8:-:0-_-12:-:0:---r-----r---~{------i~--""-l

;[~loYstecls!grenter 2.5 10.2 /10-20 30-90 ~-lO.13--
i than80 I
~~tiron Ic~iliM r2.5 ~O-.2---~2-0---3-5-~9-0---15-0-r25 ~-~0-.1-3---~-~-+---~

180brinell
hardness .

2.5 0.2 30-45 0.13

0.2

30-50 120-200

60- 120 I"-40
80- 150

20-45 100- 160

15- 30 50- 150

30-40 100-180'

20-30 .60-140

2.5 15- 35

. , ",



lillllllillllml-- [0.2 60- 300 1200~ 300 10.25
~ndalloys I
~~~---F-----'lr2-,5-. -.. --rO~--·i-15---3-0 --tls0=I4oj0.25--fD.l3----j2o ~ 40 ,60,- 200

~nze J: ~~. 12.5~~'""~. J?,~_. ~ t..?_=~9 I~.~=_~_~I_~_J~~~_.. .--..J9.:--I-~.,.----------20=,40~_~0 -20.0.

hardness
0,13 ,250- 350.

I'Ofillb: Fine Boring.Requirements With Carbide Tools

cuttingoil.

brass 0,1- 0.4 0.4- 1,5 0.03- 0,13 300- 600 solubleoil
~;;;;;;:----l-- 10.·I - 0..4-.--f:'a-,4+--1.-5----il~a-.a:-3-----:-a~,l~3~~~~~~~~13~a~a:;-__'~'_4~'_5-0~::::S~0:lu~b~le:o~i~l:;

li;)~,carbon lessthan 60 /0..1 -- 0..4 O.? 5 - 0..8 0.0.8 - 0.1S 20.0. -- 250. 'solubleoil
IS1t:l'lsand plain or cuttingoil
'carbonsl~cls
:I~i;-;;)carbon greater than 60. /0..1- a..4
:slcl'ls
!alloy-s-·t<:-·t;-·IS--i-Ile-s-s-th-a-n-S-O----+]a-.I--~O,-4----;I-a-,+5---a,-8----i-D-,-08---0-,1-8---IJ20-200

'lalloysteels Igreater(hanSO 10.,1- 0.4 0, 5 -0,5 0..08 - 0.18 70- 150

l~~)stiron lessthan ISO.(brincll 0.1- 0.4 -fo. - 1.5 0..08 - 0,J5 160--200
: hardness) I

I~;;~t-;-;;I-J- greaterthanI80(brineJJ~'J-0.4· . a. -1.5 1.03-0:15 110.0-160.
hardness)IessthanI80 .

, (brinellhardness) .

!;:):~~_;;:;~~;I}~~S._J~~__..~__~ _~]~:'_=.~~"~._.J~__=_~~~·-__-_.._-_-__.. ....._]O~~~=_~.:I_~__-~ J~-~-_~-_-=-_~--~-o-.-.-i-~-~I-r~-~-~~~no-~-~·--l

a. 5 "'0..8 o.as - 0..18 100-160. i solubleoil
or cuttingoil

cuttingoil

not required

:turpentine

I'DBI2: Threading Requirements withlIigh Speed ToolOJ

EO!'k picce rniWgiftilmr~':l(lii\g:'Ctlttillg speed inJect"'p'cr'JlIir ute thi'ciuling cullin/.: specd in incfcr'pcfimiifutc:

Ill1aclJillcsteel 35 11

!i;;';;! steel .1 30. 9
r•.·..-·--~--

. Icastiron 25 'S
r.--
,brollze 25 8

i:~~~~~~I:l.__~.~I_~~ __,___ __ ..__~ ~ ~? .~ _.__,__.__, ___.._, "__~.~ .__~8



imachinesteel. highspeedsteel 0.0I 0.25

r;;-lHchinesteel" . Jcarbid~ 0.0I 0.25

roolsteel ,/highspeedsteel -)50 10.0I 5 . 0.38
ri-~I~t~el Icarbide --1150 -jQ.Oi2--~i-0.-3-0------l

[lOstiron highspeedsteel 60 [0.020 0.51

~i~~n learbide 1100 0.012 0.30

!bra;slhigh speedsteelfiG 0 0.0I0 0.25

!b~';-;s.. "..__~"_~Jcar?!~_e_.__.. =:J~.-~O--..-._._-- -.._-...;..~-._--__.;__+..;-..-r-•..•-._.-•..•- .; --- -.•...; ..-_._-..•-;._.r?:E_I.~ _._ ~ __ 1~·38_~_~_~~.....J

. !

I'DBl3l.JShapillgSpeedsfor Roughing and Finishing

"~:~h
workpie' a el;

.•••••••••._ ", ..:;r()"{'tj.~~~/

l
,annealCdcarbonsteel
(C45) .
rh •••• -

,!anncaledcarbonsteel
,(C<l5) .

/~;;~;~iedcarbonsteel
/(e45) .

I~;;:;-;;-~'~-edcarb~nsteel ---.-------)6:?5
!(C45) - ] .-

fgn:y cast iron 20,.. 12.50.
1~~y-c-'a-st~i-ro-l-l~~~~~+'12~0~'~:~-~-------~---rr~-------------------+1~2-.-50----~~~~~--~~

~·;~ycastiron .20 C 60 19.00

rg~~-y_:~~t_ir_o_n_~__ ......,..·1'-2-0--.._.._. .__ . ~~9 ~ .. ~~~~-.:Ji~-=9=.0=0-_---~~~~-_-_-_-_-"'--_-_-.....•-1

12 and30

18

10.5and 24

--"'-~;;......'---~-------.-.---~-.--+--~.~-----~-~-- u .16-9

6.25

4.50



,lOWand less than 5'-10 up to 1.5 20-30 15-20 0.15
plain 60 square nose
Icarbon finishing
steels
i------ ..----- ~-..------ -~..--.--.
,plain, greater' 5-10 1,"-25 6 -15 0.15 0.6667 15-20 50-60
Icarboil than 60 square nose
Istcels finishing

Fit;;y steel less than 5 -10 fp to 1.515-25 60 - 100 rlS r6667 15-20 50-60
80

'"

I square nose
I

i finishing

riloy steel greater r-r~8-20 15-20 0.15 0.6667 10- 15 40-50
than 80 square nose

I finishing

~l""h," 5 - 10 up to 1.5 15-20 II 0.6667 15-18 50-60
180brinell square nose

Ihardness finishing .r~'E~""5 -10 /"P (0126- 15 30-60 0.t5 0:6667 8-12 30-40
than 180 square noseI brinell finishing

I hardness

h""m;"~-- ~,710 up to 2.5 60-100 50-90 0.25 0.6667 60 -100 60-80
/,,"d ." square nose,.
aluminum ~~r finishing

.~~I~~~.. .
,

-------...-..~--.-

I'DI31S: Reaming Speeds and Corresponding Parameters

steel castings 20 - 30 6 - 9
r .. ··-·-
Itool5tccl 35-40 10-12

:Z;;-ir-oll 150-70 15- 21 ----J
r;~;chi-n-e-st-ee-I---15-0---7-0-------" 15--2-1--+- J

it;;:;;-ss )130-200 40-60 ,

r.;JullliTlLTTll j140-200 43-61 ~

'brollzel50 - 100 15- 30
l~tainlcsssteel'140-50 12-15

J;~~~l:~L~~~1170- 250 _-_-_-_-_=-~r5~2=_--7-6~-_-_-+-~=--_-__-_-.-..._-li

,
I'DIIISb: Machine Reaming Allowance Requirements

, '''1'.:"r·''if''('''~ ;o.f.r:~r.,:r.'""H->:'it>"""~i'_~ '1:",:~'.~,.,••..,.•-
..' Mach'iri'eRcn'miiigAl lo\ IiIICC>

'1635 0.01 0.25 . I"
·112.70 0.01· 10.38

125.40 0.021 ~.50

--~-I:~:~=-_ ~_~=-_ J



PDBI5c: Stock Al lowance' Requircmcnts in Reaming

6.35 0.0I0 0.25

li27 0.015 0,38 I
------ ~·~··~~ -------~----~- +- +------------I

119.05 0.018 0.46

125.4 0.020 0.51

. ----'lr3_1.7_5~ 1,-0._02_2 ---;HO.56 I
138.1.. 10.025 0.63

---150.8 -. ---'--10.030 10:-76-- J
176.2 0,045 1.14 I__ '"- ...._ ..._..._.. _ .. " ~_ _ .. _ .. .... .1

I'D13 16: Tapping Speeds Requircments withHigh Speed T ps

.. " , ";rr~rlf,\?~~t.1lpp~'gs"'~~<~JSTlighSpr~dTlp~:,~;i~;p·~~~ti1:'~~" .

r~yorl( piece m'iltei'ialsut.(nClUe'~ti)(~r minutels'ut·fnc'c·'iii'etei"i)cr,.iniilUte
iilllllllillUIIl 90- 100 127- 30

ib;;;~s 190- ,I00 127- 30

Ibronzc 40- 60112 - 18

I~~;stiron 170-,80 121- 24

fc;15t steel 120:-:-30 16-9

.-
125- 35 8 - II

115-25
..

55 steel '5-8
-

125- 35'e! 8-11 I.. " -----_.

"

50:l'
2.5: 1

100:1

1.5:1



(lOB 18: Electron Beam Machining Requirements for Dri ling

0.012 /Iessthan I
.'

"1

, /,,030 30 I 60'~.-,

0.025 less than I 1140 50'

10.075 less han-I--lI30 f100

1
0
.
125

.
less han I [1<10 -0.125 10 1140 . II~O

-/0.125 10 140

1
100

/0.125 less han I 140 100

10.i'2"5 10 --rl~O 100

/0.125 10 11'10 ---fIoo

10.125 10 1140---/100

0.025 less han I .....l!.~?__ .................m'.._.".,.J.L9 ...._••••• ~•••••••• ~~~. ___ •••• _,, __ .'"' •••• M ••••••• ~_. ____ •__ ••• _ • ...... _m_ ..... _._ ........... __ .

POB 181.>:Electron Beam Machining Requirements in Slo Cutting

lslaiulcss 1.60 rectangleof 0.200
Isteel x 6.500
I --------_ +----~----------r---------_+~-----.-----r-~~--~r~t.-;T;lIl'sS 10.18 10.100 wide
Isteel

F;;T;;'~;-10.05 /0.050 wide

istecl

li;:;~:~Iz,;~~'-·-13,2o /rcctangle of 0.450 10
,Sl(!c1 x 1.800

:L~~;;~;:----10,25 [0.100 wiell; 50

:;;i~~~i;;;-10.75 '10.100 wide 600

~l",g;;t:ll __...J9~9?_,__._.. ...._ ..f.C!2?~~~.i~~._".J~_m. __.. .._..__..__.....__..._. ._.

50
\50 50

20 50

150 50

[50 50

/200 200

30 50

100

MODULE TWO, IIELP AND TROUtLE SHOOTING GUIDE MODULE DATA

PDI3l!clpl:Trouble Shooting in Turning Operation.

!.;xccssive crater wear. wrong gradesor carbide change over.t

I .used 1 carbide

k·~~~'~~~~'~rnler wear Ichip too tight------~~le c lip breaker distance ----.-

r,;;;,:;;<,,' crater wear jh;gb",p-,,",,-" fred"" 'P1-----------~==----._._._..... J



:~(Ige~hipping

Gi;;~-Z,~il~-,;T;;()
I '" '"1--'-'---
,edge chipping reduce tool ov rhang,
r·------
ledge chipping change to rigi shank,-
ledge chipping vibration and/or chatter increase feed, educe depth of cut
GJg~--;:hiI)ping 'vibration a-;;d/~~-tt-e-r -rin-c-r-e-a-se-o-r-d-e+-,--e-a-se~··-sp-e-'>c-d-----~------~~~-~~--'--"--l

!c-;igccllipp'ing 'vibration and/or cha~reduce nose ra Iius

~Ig·~-Zh;pping , 'vibration and/or chatter increase appro eh angle

Figc chirj;T,lg vibration and/or chatter reduce clearan e in tool post slide
fc~lg~~hipping 'vibration and/or cl~i-c-h-ec-k-- -ri-g-i(-li-ty-+-r-II-'o-r-k-l-'lO:....l-d-in-g-(-k-·v-i-ce-·-----~--~---~~~-.,

:~dg;~J,ipping /vibration and/or chatter /reduce the ove~hang oft3ilstock spindle

j;;:'ge chipping .vibration and/or chatter tighten tailstoc - centre

r~Zlg~-zi;ijlping vibration and/or chatter use work rest

:~;ig;~hipping Iwrong- geometry decrease rake', ngle

r~~-ig-~hipping ,'wrong geometry reduce cleman e nngle

!~~Ig-;;~Ttipping '\~rong geometry dccrense appr ach angle

r~~ig~--;:I;jJ~-j;i;;-g Icutting,edge too sharp hone the edge. \~~I'ap

I~~igec,;ij~ping grinding,damage use correct gra Ie ofwhecl

i~~i-g~cI;ipping grindi}1'g damage. use correct gri ding technique

:ii;;-bre,;kagc Ilack of ,rigidity /redl~ce overharrg
,rr;-I;I;I:~akage Ilaek bfrigidity I-us-c~r-ig-i:--d-s-h-a-n-rj-=----------~-~--~--~~~~"'-~~---;

lii-,;-b;~~kagc Ilack?frigidity _ use thicker ins rt

!li,;-t;;:;ak,;gc Ilack of rigidity

. :i-i,;"b;~-;kage flack of rigidity ---

:li,; breakage Ilack of rigidity
c,'---
itip breakage shock due to'
I interruptions

l
itipbrell-kage shock due to

interruptions

..
!reduce feed

[change over t tougher grad~ ""-_--l
increase the seed

----------~--------~--~--~------ ;

clean insert pokct in caseoftools with lndcxable insertl
'i·G;i;7.:akage shock due to

interruptions
;tiPlJ-r-e,-lk--a-g-e----i'-sl-lO-C-k-'-d-u-e-to-----· '/'.emove bui,lt-u edge beforeindexing

i interruptions

:iil;l;:~;lk;;g~ shock due to tighten the shill
!i interruptions
1---
ilip brcakane shock due to
! '- interruptions

avoid chip bea .erpiny

change the dan aged shim

;Iip breakage shock due to
I interruptions

:iii;l;~~~bge---~Jtool holder erro;-s

iiii;-'i;~;;k;ge Itool h,oider errors

liij0l/'eZ;kage Ichip crowding -

:i-i-,;brc;-;'(lIge Ichip crowding

liil~l;reakuge .Iwrong assembly use negative ra e tips only in negative rake holders

i;-;;"Sertbre~king at the' no support unde7 nose /change shim to suit th;;-insert r~l~lil-IS-'--------~~----~~~~'"-l
inosc
I------·~---~T_-------~------·r_--------~---------,------------------------~-=~--~
linsert breaking at the no support under nose use negative s i',l1in ncg~tive holders(positive rake will not give sufficient
,nuse support to negt nve rake Inserts)..._ -.-."-- ---.-------. .---------- .~_~ ~....J



(!"

Itoollil 'e too short

l!~;jlife too short
i;~~~liii~too-sl-IO-rt--";--"----

it~life too short

rl~ollire too short
1··----_·-
iloollil'e too short

It;~;i-li-ic 100 short
r '" .
ipoor finish on work
!piece
F?Or'-f-j1-1 i-s-h-o-n-\-v-o-rk--+i-n~c~o~rr-e-c-t-g-eo-metry

,piece

11;~;;!i~sh on work
'piece

Foor finish on work
Ipiece

----+----------
iece

increase nos geometry

LIsehigher glade of carbide

marred by chip

marred by chip

direct chips: way from tire work piece LIseangular chip breaker

use positive ack rake
I

decrease fee

I
P~lOrfinish on,work in correct cutting
plcce .," '. conditions

F?";;-;' finish on work in correct culling

IPlc<;_'e +-co_n~d_i~ti'_o_n_s r----_+----------.-----~~~-----~--_"__'_l
Fr finish on work in correct cutting reduce depth of cut
iPlece conditions

iPtlor finish on work in correct cutting check tool ce tre height
!pi<.:ce coridltions
i--- .
:ponr finish on work
I.

iplece

F~or finish on work no relief on CUlling edge use positive ke insert on positive rake holder
!.pic.c:_. -:... .~-.--___________ . . "_" . ~ •.•.••

shim radius projecting use same orI rger radius shim as an insert
~ .1

'j '.r,

PDBllclp2: Trouble Shooting in Milling

increase spe

~~~r~!:~!lgof cutting cdge!reduce feee! -.J
~rippiJlg or cutting edge iuse proper geometry I
xccssivc 11:\1.1< wear . [use harder carbides I.J

xccssive flank wear Ihone cutting edge I~-~----
. 'lin~rease feed

,
xcessi ve flank wear J----~-
xccssivc flank wear !reduce speed J.....-'_.._.....__ ..

ruse proper g;;-lm~tryxccssi ve flank wear

xccssive crater wear Iu,s~harder carbide
....~-..-.~.-.---
xcessive crater wear !reduce speed

.ccssive crater wear [reduce feed...._..__.-
/reudce number ofteethlip logging

lip logging lincrease chip po-ckets_._-----
lincrease speedugh finish , I

ugh finish Jreduce feed I..... __............·______._-"-.•._•.•••u_~._ .•...•~, ...._. __..._.._.._'_..•...•.__...' ,



I:

, .

r.'
. frY

. ;~:\

lcxccssive chatter . increaserigidity ofthe cutter or mach ne

rxc~~ive chatter use proper geometry I
~~essive chatter .. Itry unequal pitch eutt~rs .
!~;:~~~i7c"~te-r-~~+-Ir"":e:"d~u~ce-='n-u-m"":b:""c-r-o-f-c-'u-tt-i-ng~e"'d-g-es~--+--i

~;cessive chatter jcheck ifmachine stalls

excessive charter increase chip pocket

pl:lill or fair-
slab successful
Il11illing in manyI :PPlication

i-.-··..------ ----~.~. +-~-~+------r--:__-*--------- ----.-+~~~~+-~-~__1
:~nd IgOOd for good for good for good for air- good for poor- not good for •good for

.

'llIilling most .: . most most most uccessful in most generally most most .
..I application application applications application many application recommende application. applicatio~
i s s s· pplicntions s d s ,$

jii;~~-:---'good for good for good for good for air- ;;-o-d -fo-r-rr:a--:i--:r_-~--l-g-0-0-d-fi::"0-r-4:g-O-O-d-fo-r--l

imilling most most most most uccessful in most successful in most most

I application application applications application rany application many application: application
s s s applications 5 applications s s

r~~I\Vi!lg01' good for . good for fair- good for oar-not good for fair- good for good for
rUlling off 1110st : most.' successfulin most enerally most successful in most ;most
i appl ication, application many applicationIecornmcnde nppl ieation many application appllcation
IS: S ., applications s s applications s ,s

Fi;;t~;~-lg·-O-O-d-fo-r-..::'-i-g-O-O-d-fl-o-r--+p"":O'or-not fair- I oor- not good for poor- not good for good for

I most .'.. most~:,j generally successful cnernlly most . generally most most
I application application rccommende in many r corruncnde application rccommende application application
I
i s s (';" d application ( s d s sI ':. j S

!i~~I~;~~---- li1ir- fair-:' poor- not fair- I.oor- not good for f(-li-r-----.::-g-O-Od~fi~or--+g-O-O~d-fl~o-r~

:l11illing successful successful generally successful enerally most successful in most Jmost.
I in many." in 'many rccornmende in many r cornrncnde application many - application; application
i application application d application s applications s ts
I s s s
::·:·::::::::~~=:~:'i·~::::==--=!~~-=.b:::::;,::::::::'::::E:=_---:---~stt-=--=--~-=----:rc , -'~§'~§~~§~§§§~

!rough 1inish ', .. check axial run-out of teeth

!cxcc;'ive chatter .'.. 'increase feed I-
I~~'~~;ivc ~hatter Icheck loose arbor

~xccssive chatter reduce feed

ibtlil[~ cdgelincrease speed
lillli1[ I~Pcdg:::"e---~~' -lI-in-c~re-a-s-e-fl";'e-c-cl--~--'------+-!

EI_i~t_~.I?"::lL~:__._ ' Iselect suitabl~_!}!:::~:_<:!:.:arbi~I.::....__ +-

I'OGlIel[l21.J: Trouble Shooting in Milling with Carbide Too s
~;\,: '

fair-
successful
in many
application
s

many
applications



,
";'

PDnlIcl(l3: Trouble Shooting in Drilling
. , '

/

il11perfcctfit betwecn taper shank and socket, caused by dirt, chips, burrs or badly
worn out shanks nd sockets

failureof tang

~g of the drill at the web insufficient lip cl arance

~;tting of the drill at the yveb excessive feed

Fplilii;g ofthc drill at the web ----~ssive web-tll nnin~C-.- ~~-,-- ~---'-i

~1;Titting~rthe drill at the wcb careless ejection' fdrill from spindlc cnusir:.~~~to fall on the table
r····--_·-
!splittingof the drill at the web striking the drrl: on the point with hammer (only sort material should be used as
I hammer)
L-----------~--------------- r ----~--~---
excessive wear of outer corners excessive speed
r-----
I~xccssivewcar of oute~corners hard spots in mat rial

~cssivc wcar of outer corners no coolant

j;;~essive wear of outer corners

Flking or flattening of outer earners of drill
,at flute run off
~h~:-C-u-t~ti-n-g~l~ip-s-----~~-----Irc-x-ce-s-s~iv-c~re-e~d-~--------------------------i

1~·'hiJlPcdCUllinglips ~cxcessive clearal ce angie .

~~;'acksin cutting lips .I . loverheating or to quick-cooling while sharpening or drilling

li)~'-~fdrill point improperly ground

]I!.:.':.:.:kingof drill heavy feed
:bn.:~kingof drill \ • insecure clampin ofdrill or work

clogging offlute

spring or backlas 1 in the drill press and fixture work

:breakingof drill drill is dull
;i;rc.;ki-ng-o-f·:-d-r-il-I-----:':-:------l,-fl-u.:..;e-cl-o-g-g-ed-b-yi-h:-ip-s-----------------------J

rl~;~i~rollgl-l------~-----------:~nt improperly ground

FI'ul~-ro-ugh :" ~no coolant
I-··-·--------~----------;------+----------
liloierough ._:' . heavy feed

ii;~~-;~ugh ' . fixture not rigid
r--
jhok over size unequal angle or length of the cutting edgcs or both

/I.~rgcchip coming out ~f ~n~ flute, small chip Ipoint improper! ground
latothcr

1~II·gcchip coming out of one flute, small chip lone lip doing allthc cutting
'at other ......----------- .--....!---~---+------

POBlIclp3b: Trouble Shooting in GunDrilling

jl~oOl'surface finish improper alignmcnt

ipllor surt"accfinish low speed

!i;'oorsurillce finish low coolant pressure and impropcr Iltration

:r~or SUr/;ICC Hnish chatter

Iroor surface finish heavy feed rate

Ir~or slIrl1lcefinish incorrect grinding of point !
~;;-;;;.-~udace finish Jf~uIty wear pad I
!?~-I-t:;i~roundhole .['impropcr¥~~m·-~et~ry~~~~~~~~~~~~~~-~~~~~=--!ll
lout-or-round holc misalignment
I~;;;~~f-roundhole ..~:..iv-c-c-I-a-m-p-i-l1-g-0-f-j-O-b--~-+----Jj

f~~rsized hole ... jworn-out ~~s_~~. ~~-+ __ ~~=~j



.~'

~:~Si'Z~(:)~!~~eht~~~~~:I;npropcr~e~:~::~;lCliliWs/:~i ','.rf I
!;~~rsized hole .. /heavyf -e-e...::d:--.........:'----~·-+------1

1
F;;~,Hisfilctory chip control~l:fcct Ouie!systcm I
it;nsatisfactory chip control/improper point geometry

~~;:~;tisfactory chip control/high viscosity of coolant
/lIlls<ltisfaclory chip controI.~-r.-e-c-d-r"':a-te------+-------J,1

!;I;;;;~isfactory ~hip control flOWspeed !.----1
r~~;-~~tisfactorychip controljlow coolant pressure 1
ri;;t~7iool wear' ~-;;~-r-p--o-i;-nt-g-e-o-m-e-tr-y-.-+-------

~Icr tool wear. . . linsufficient coolant supply

jlilslcr tool wear fimpropcr alignment
Iliister tool ,wear . ~~'-'(-I -cl-It-'t"-in-g-c-o-n-(-Ii-ti-o-n-s--+------~

lraster tool wear Idisproportionate tool overhang.>->-------

If\~;~c_r_t.?olwear .r~::.:.gra~<:!, carbide (~~~. of carbi~

i

PDlllIelp4: Trouble Shooting in Trepanning

.1. .'" ..

, '. ':"-~.!T1Cp'Il'W;\in"lgJ.:r'O';iblcS I;oBi'i nit'f~~~i~~:~::f~i~~i::
I, ·ii;rolJlcm~~~V,l,~,I5i~~~\;t.. ';,clltlseSfi'..j,:;., ,'~~'

)!hs'tcr1001 wear .. /high speed.

/Iilskr tool wear ..::1, limproper set-up

~i~;~r tool wear ,._,/insufficient coolant supply

lii;';;-;r tool wear [misalignment

li;~~i~'I~looI wear ~;;;;-er-g'-r-a-d-e-o-f-c-a-r-b-id-e--l

[iilster tool wear ~'atioll

~()or surface finish Ivibration

/i;~;-;;;:';~rfnceJinish [worn out euttc'r ----

ri;~;~;;-~Irfilcefinish' 'I~ct geometry

rl~~;'rsurJilce finish F~~eed

rr~~()rsurface finish lunfiltered coolant

F~;;-;:-~;~rfilcefinish' . ~Ity wear pads

/eccentricity ..... '" .,'Iincorrect geometry.

r;;;;satisf;lctory chip controllimproper design .of chip

funs;!tisfactory chip controllbreakers

~I~satisraetory chip control/low speed

11-;;:0~ltiSJ2:~_~~:~..:!:_T_~ntr'?'~)~--'-111·-_(.-~-_-lig-..I-.~-.!':".~-_:-_:I-_.. -__~ ..~....

PD!lHclpS: Trouble Shoo.ting Boring

~

'II..··....,oo"''''''!>J,!1.!11!· 'l:rl!W,-.··r''',' ., •.•....•. ,.' ,.' ""' ," /. ': pro ) c.m'Iil~~~.4!~~1~#\~j~';'~~~PR111t"~;:. en uses,;p' ;{::ntaW~:9~.t~'S?~}t~;

,~icr . Jlack of rigidity o!th~spine!le I
[chatter [insufficient clearance angle I
E~~t!erltoo large nose radius' __. J
jpoor finish Iworn out tool J
" .._" .. ,-,-"-,-,-,-,~~--,---~"-"---~,.,--""-,,,-.---,,,,,,-.•.....--...•..•.--..-~ ..---



llow speed

Inose radius too small

.----Iyeryhigh speed .

Icutting edge n;~ufliciel1tly supported

.chatter

,Iinterrupted, cutting ~. .. J
Ihard spots orinclusions in rnat~

Iworn out or chipped off cutting edge

improper application of coolant I
JChatter "

I'Dllllclp6: Trouble Sho~til1g in Reaming

/Oversized holes misalignme t use floating holders

rOvcrsize~1 holes bent shanks, lack of concentricity on the proper care to be taken while
, edges owing to improper grinding regrinding
r-·-·-----
!~?::I~~.ii'~edholes material buillup on cutting edges use heavy lard oil or carbide reamer

iUwrsi7.ed holes materialbuil ~;;-n cutting-~Tges ----rredllce r~amer land ~idth and ..

J . ... Ichange to helical fluted reamers

1b:;U~;;;:ilhecl and tapered holes misalignmen luse tlo~ting holder

l'b"Zi~outhCd and tapered hoies misalignmenI luse double lead angle ~ith450."

bevel lead and 2~3° taper lead _

finsuffieient 0 .unsuitable cut!i;~ tluid -f;crcase supply of cutting lluid

feed to high reducefeed

jpoor surface finish, hole slightly oyer sized and cutting speed too high reduce speed
Iwork material adheres to curting edge faces
j---- '. .
.puor surface finish, hole slightly oyer sized and
Iwork material adheres to cutting edge faces

Ir~~r~'face finish, hole slightly over sized and
!work material adheres to cutting edge tllCes

lpoor surface finish, surface scoured over the burrs on cutti g edges.Burrs on theouter care to be taken while regrinding

/

WilOIe surface particularlY"t.?wards the top of theedge of the III te face due (0 bad handling and handling .
hole , ._

Iri;[-ChC~or poor sur/ace finish or isolated score {i;;umCient re rning allowance -{maintain correct allowance
.,marks In hole

~~~~es-o-C-p-o-o-r-s-ur-fi-a-ce~fi-n-is-h~o-r-is-o-Ia-t-C-d-s-c-or-e~~il-IS-l-lf-n-c-ie-n-t-r-e~~-l-in-g~al-10-\-V-a-n-cc-·~~~~~~grinddrill care~llyto~inimize

1marks in hole '. lip height error

!p~-;;-~urface finish towards -bottom of hole insufficient chip clea~anee beyond the rp;:-o-v-i-d::;'e~g-re-a-t-er~c1-e-ar-a-n~c-e"'b~~~y~~=n-d~"·"'"l"

! I hole lihe hole

11;~;~;;'~~lrf:lcefinish while reaming in aluminum !nUmber oftlut s to many--------~l~ rea-m-er-w~it-h-J-e-ss-n-um-b-e-r-o-f-·~

, .' flute or grind off lands of alternate
. flutes.

:;:~;;~~~~~-t;;;~g-b-ro-k-e-n-\-vl-li-le-cu-t-ti-n-g-o-rwi~~---l'poor fit betwe n reamer shank a~(-I-~;;-re that fitis g~~d, ~moye '.

jwithdrawing reamer from hole . . machine socke . Iburrs, dirt, e.t.c.-.-- --'-'.--------'----:.---~-.,--.--.-.-..--.---.----..----.---.--..-----.-~..-..---.---.-------- -- -;.-'-'---~-.--..-..-.---.-----------.-~= ..~..~.~~~"-'



\1.

'.

I'OllHelp6b: Trouble Shooting ill ReamingApplications

cost critical ---~Ise J1uted chuc .ing Iseveral sizes~f reamers ca.n be used withone ~rbo~:when
reamer reamer is worn or damaged the arbor can be used with new

:; reamer, more economicaltar reaming large holes

c,:highti· ll-I-.S-h------ii--c~os~t-c-r-it-ic-:-t1-luse flutedchucl ing-several size;;-;;frearnerscan be used with one arbor, when ..

reamer . reamer is worn or damaged the arbor can be used with new

~ +_~~ 'i t-_-i-I_·e_a_II1_(_:r:...,_m_o_r_e_e._c_o_n_o_m_i_c,_t1_j_a_r~r~ea_m~in...:g::.....la~rg::::.e~h_o_le~s~~~'_4

iexpansion feature any use expansion ramcr due to expansion feature this reamer can be expanded or
! sharpened to its original size .

.hole finish and
accuracy not

,critical

hole finish and gl' n~n~
accuracy not reamer
critical

l;ldjuSlable feature cost critical use adjustable the adjustable blade feature and replaceable blade makes this

I chucking reame an economic_a_l_re_>a_lller' ~ -'-:__ -:- __-I

ii~-gi;ly improved machining or use carbide tipp d the carbide tippedreamer hasimproved abrasion resistance,
!production rates castings with sand reamer ability to withstand high' cutting temperatures and maintain
I and scale uncornprorniscd cutting edge
~:~~;-g-o-r-t-np-e-r-e-d--~i--an-y------~-u-se->-ln-a-c-h~iI-le-t-a-p+-r--rrl-lo-l-le-~------~~--------~---~---4

Iholes reamer ,
f!;~ks'-r-o-b-e-fi-Il-1-iS-h-C-d-to-;'-a-n-y-------i-u-s-e-S-0-Ii-d-t-y-pe-h-at1~none-----------~~--~--~-,.....;.--l

'hinh decree of reamer

iiH;~llr:lc~ ..__ __ . _' .....,.~~;,.""'.__,_._._~ _ ;...:__ _ _"'-._,~.. _,__ _.._.__._._.__ , __._.~_,.. . _"..__.,~___;....;;.._,.ao~._._.:..,.•:.--"" ••••••••••_..:.....~~ ..•••..••.••.••.

PO 11IIclp7: Trouble Shooting in TappingApplications

~1!Pill~'ol;e'rnti6

leas), starting in hole
i
i

iece use taper tap or plug none
tap

use bottoming tap none" [tlm:ading to Lase of a blind hole

~llachine tapping

[hand tapping

f~;llo\V through holes of depth not
jmore than olle tnp diameter i

fI,~·idg.::;;keyway . Illlaterial is soft steel or, luminum or magnesium or
: brass or copper or cliec, st metal anclhole is deep

F'~~i:.:,I_II~I:.::_~:_~:~~, ~;:~~~~~~.~;;;;~r.:;.~~!_~~~~;;!~l:~~~~~;I~~i~~~~I;.~:~:..__.._~.~:~.~~~~~.~~.~qt~p_ n,._o_n~e~•..•....•

use gun tap none

any use gun tap none

material isSOn and stri gy use stubflute tap none

use spiral /luted tap none

!'OBI Iclp8: Trouble Shooting in Broaching Applications I

work picccf.'r'
-,v 'PI:o'p,(l~t

[~~t;;;;Ucstrength, high

Idensily, non metallic, non

iIcrrou S and ...~.~~!_!.:..<::~__.__ ..__~ __._______... . .__..,.•._..~ ~ .__. ,__~ __..__

any use silicon carbide none

·1



exceptcast
iron

none
______ ~ •...•... ian--=-y-----~.--+---~~------_;.-.-:;.-~~~~~~~_i_n-o-n_e~--'4

r;lY

r~-C:rflllliCS [nny
~onnon~rrOUSIll~eri~se'~IM;---------i---~----------;~~~~~~~~~~n-o-n-e~'-~

jnlulllinulll,brass and copper

~ny lloose abrasive is requircd

r.~~~ cheap substitute for dialll nd dust use boron carbide

:.~~;;-- fiOb is precision gauge Liseboron carbide
r""h_--
inny sand-blast nozzle is beillg used use boron carbide
1;;;;-;;- ultra sonic applications use boron carbide

I';;-i,;~,;;;-d'''''' g,:;."h', w;th~d ac "'''Y,", temperatures"p.;;-I"" ,"b-i-c";"b-o~ro-n~n-it-fl-'d-e-+n~o-n-e----I

I
1370°C, in conditions ofi organic salts and organic

,_. .~'~_~~irc-o-'n";,,p-o-u-n-d-s-,\-v-it-h-t-h_e_r_e";,,q_u+r_e_nl_e_ll_t_o_f_c_lo_s_e_t_o_le_r_nn_c_e_s--i--~;~~~-~---r-----;

I
Liltrahard e.g, tungsten carbide any use RVG diamond
,or silicon carbide and highly

jadvnnccd alloys

any none

none

none

none

none

none

none

none

,celllenled carbide, ceramic grinding is eleclrolytic , , useMDG-fT diamond

/;'1r;pi-;irc grinding iselectrolytic useMBG-ll diamond

iZcramic grinding is electrolytic !useMBG-lJ diamond' none,
i~~;~;7~te I;nclolbonded saw is (-o-b-e-+-se-d---- -----lMBS dia~o~d' none

f~~rb'e 1~lal bonded saw is to be (sed rMBS diamond none

ililc Tnctal bonded saw is to be sed [Ml3Sdiamond' none

rg;:~I~lite metal bonded saw is to be \ sed !MBS ciiamo~d none
I~i;;;~~-- ~·I-a-I-b-O-n-(I-c-d-s-a-w-i-s-I-o-b-e-l+s-e-d-·-------~-+rv-l-B-S-(-Ii-a-m~o~n-d-~-~+n~on-e~~~

[Ill,1St) Ill·~.,!::_~.::!.~ ~ ._I~:!~II_~~r:~~ct._s.~~':.i:t?..?.~}~:~j__ .__.____. , ~~l_?~.3.i!:~.?_~~~_~

none

nOIl(:

Cylindrical operations, ccnterless ope ations, internal operations, culler _
operations, surf;lee operations and on land grinding operations
/Surface grinding on horizontal and ve ·Iical·~~il-;d~~;-----+rn-O-I-le~-----------I

--~----~~--~--
, Snagging operations tapered sides lessen chancesof'

the wheel's breaking

I'DBllclp9: Trouble Shooting ill Grinding WheelApplic tions

none

Cylindrical operations, centerlessopeiations, internaloperations, surface recess provides clearancefor the
grinders. mounting of flange
Cutter and to~' grinder and surface gri ding on vertical and horizont;-I--FlOne '" .
spindle machines

,_.__.- -------.
[Iypc 7recessed Cylindrical, centerlcss and surface grii deI'S --- recesses provide clearancefor
j(IJollisides) ._ . ~ountingf1anges .
ri;YI~~-i-UJaringcup Cutter ar~;-;i-g;;;c1cI'--------· lusedmainlY for sharpening

I milling cutters and reamers
i"'YP';;-12: dish Cutter and tool grinder its thin edge permits it to be .

~,wg'~'h~"~~'~h ~;!"~WdO"

I



I'DBIIclpIO: Trouble Shooting in Cutting FluidsApplicat on

Soluble oil, kerosene,
kerosene& lard oil

Soluble oil, keres ne,
mineral oil

Soluble oil, kerosene& Soluble oil' Soluble oil, Lard oil,

lard oil mineral oil-dry .'

Dry soluble oil;kerosene,
lard oil

Dry soluble oil, mineral Dry soluble oil,m ncral Soluble oil, lard oil jsoluble oil 'Dry soluble oil.
oil, lard oil oil, lard oil lmineral oil, lard oil ..

r~~;;Jleal~~Dry soda w,ater rD-r-y-s-o-d-a~\-va-t-e-r-i---~-I~ar~d-o-i-I.-s-o-c1-a"-w-a-t;:---[Soluble oil Dry soda water.

I~~)~dIllclnl Soluble oHolard oil Soluble oil. Inrd oi lard oil ~S-O-I-u-b.-Ie~o-i-I;·S~o":"lu-b-le~ol-'I,-m~in~er-a-1~

I lard oil

[~teel~~YS Soluble oil/sulphurized Soluble oil,sulphu ized sulphurized oil, lard . Soluble oil Soluble oil
I oil, minernl lard oil ii, mineral lard oi oil.....-.-----r-- ..~.--------.- -..- - ..-.-..-- -- - --.;..- -- -"- "- - - - ..~ - --1

Dry soluble oil

),DBllelpll: Trouble Shooting in Electrode Material Select011

reel

pi roughing, brass bar, fair
jll1clals finishing .tube,
, , wire

I
I~II semi- copper· . short excellent
imctals finishing. tungs,ten: bars,

finishing .1." flats,
'!l'I

shims,
wire,
tube

r;!l---lroughing, ,copper bar,

I
'metals finiShing,.. , tube,

, wire l
excclIcnt. '

, '

excelle t

good

Soluble oil, lard oil Soluble oil Dry soluble oil

3: I8: I

ii'

fair

good

[carbide '
'work piece
material

'close
:tolerance
:application
and deep.
slots

machining large areas
.of carbide, .
slots and
micro ..,
machining'

holes large areas,
'deep slots
[with close
:tolerance

Cd I semi- tungsten wire,

,imetftls finishing, ' rod,
il!spl!ciall finishing " ribbon
Iy ~~
il"d'rnc!or
I

iy metals

I~:-~s-ia-I!-..~:i;;:~~_~:~:~':d/"o:~__1:__jl°:LI __~:'_ ~~SIO~'~:;!"I".

good good 10: I 5: 1 poor small slots irregular
and holes .-:holes



y
In:Iractor

e:-::.:.etaJISr--. -~- ;-~~---;-----i-----i- I---; ----;',
TIOII semi- steel rods, poor good _4: _I__ 4: I __ gOOd -ltlhorlOelslgh~carbide
ilerrous finishing, - ingots,
I '

lmaterials forgings

r~i~'ZI--'-;-ro-l-lg-h-in-g-,-i-z-in~c-,~-rc-a-'st--n)oor fair 2: I [7: I good forging die through- -

l
only semi- shapes cavities .holes

finishing

PDBllelp II b: Trouble Shooting in Electrode Material Pro] ertics
, ,

r-- -----/graphite (reverse easily machined, easily attached to punch 0 must be machined completely to shape because it cannot be
/polarity in holder with conductive adhesives, can be etched, needs very good 110w of dielectric fluid, care required
roughing) ground together with hardened punch; very in machining carbides to prevent arcing, dielectric fluid soaks
I good rate of metal removal, best wear ratio up graphite and then it cannot be attached to punches, cannotI .' , ' , be machined with surllice finish better than Imicro-meter
1---------+----------------+-,
Icopper tungsten can be attached by brazing, surface finish brazing can soften the hardened punch, costs more than
J(revcrse polarity' better than Imicro-meter achieved graphite; can machine steel only with reverse polarity

"

in machining
steel)

.1~I~;;T(;-'e-v-e~rs-e--+-g~o-o-d-fi~o~r~s-h-o-rt--r-u-n-(-jj-c-s~~-~---~+---r'-w-c->a-r-r-a-tio'is satisfactory only for certain steels, metal remov~1

/polarity) Irate is slow (live times slower than that of graphite)

E;~lc-based good wear ratio of any zinc alloys, high die making is costly, additional flow holes may be required for
/diccasting alloys production rate of electrodes the dielectric

I
r~i~l~:iinalloys easily coined to accurate dimensions, permit high corne-n-ve-a-r,-w-il-ll-lO-tproduce fine details

I accurate machining or complex shapes, easy

/

1 to cast because or its low melting ternperatur ,
.. can be remelted and used, costs less than the

machined electrodes

lower wear than graphite, non-availability of material in
various sizes, more expensive than graphite

Grl~~-r-- low cost, easily machined, higher wear ratios

I than brass, produces extremely smooth finish
on work

high melting temperature, high shrinkage (5 to 7 percent), not
suitable lor use with capncltancc type generators/

1~1;;minlimalloys high currents can be use permitting large
(reverse polarity) metal removal rate (millimeters squared per
i minute,at 400 amperes) , ---
r-----
jbrass ' available in small tubing and shim stock,
I machines almost any material, has good
/ machinability and produces high finish

1;:Ti-~';;tl~g~~gOOd wear ratio, makes accurate cuts, resists

[:lII~):s.._, --'~dge breaka?.~,,_, ~~ __,_~,"

poor wear ratio (I -6)

-----------~-=___~~~~~---~-----l
initial cost of material is high, difficult to machine

~-----~-..------- ..~--.--,----~~--~~----~~~~~ ..•

-



PDDlIclp12: Trouble Shooting in Electrolyte SolutionApp ication

;ncutral salt sodium chlorate 20 - 45 Isteel /high removal rates with lo~ siray
!,. machining effects; inflammable
ll -l~-'l-,t-ra-I-s-a-It---rs-O-d~il-Im--n-i-tra--te------~I~O---2-0------------~~a-I-Io-y-e-d~a~n-(~f-u-n-al~10-y-e-d~--i~p~h-v-a~h-Ie~sl-Ip-e-r-v~is~io-n--is-e-a-s-y-,-no--sk~i-n~

.,I.------
---r----~----- steel, aluminum, copper irritation, low stray machining;

.'''. and zinc alloys passivating with steel
·r·--------+1:------.=-------r----=-------~~

'neutral salt sodium chloride+ 6% sodium chloride + titanium alloys none
I sodium nitrate 2% sodium nitrate

I
~elltral salll~s-od--iu-m--n-i.tr--H-:--.---~ll-IP-to-I-2----------~~c-o-p-p-c-r-a-ll-o-y5-·----~0-I-ll-y-I-b-r-s-p-ec-i-a-I-a-pp-I-ic-a-t-io-n-s-;---~

, poisonous.

Incutrnl salt [sodium sulphate ["10 copper alloys only for special applications

F~ids Ihydrochloricacid 1~lpto10 lor special applications no hydroxide rcsidue, better

_11~~d~-'-lSUIPhUriC acid lup to 10 nickel, chromium, and considerable expenses for safety
. cobalt alloys measuresbecause it is corrosive

l
i"cid-s------i-I-ly-d-:-'r'-o-:fl~u~o-n~·c-·a-c-:"jd--+---+I-=O-:"<y,-o-b-y-v-o-I-u-m-y-o-J-:-"e-l-lc-h-iil-:[i-t1-\I1-=i-U-Ill--"----------rilon~

hydrochloric acid + acid
i nitric acid '

r;\lknlis sodium hydroxide

(neutral salt

I
sodium chloride
(common salt)

5 -20 inexpensive, non poisonous, simple
supervision; non-passivating, high
stray machining effect, pitting,
corrosive

I tungsten and

~-"----=-=_=._"±=_=-~=_=....::-=:_=::..:::_==_=_= ___!__ --:"=__=_._=_==_=_=_=_..=_==_=.=_t:~:=~0=_1=~=~~:::::::>_~=~::~_::~=.._=_=~;::_=_.::_=_ ..±_=_=__=."=_.=__::~;::_==_::::::=:z==:::::::==;::::l

up to 10 caustic and unpleasant handling

I'Dnllclpl3: Materials' Guide in Non-Traditional Machinin

~lulJlinLJm Iroor

!steel [rail' . fair

fair

fair

.', poor poor

poor not not
applicable applicable

fair not applicable poor no! fair
applicable- not applicable fair not not

" . applicable applicable

r~lIper alloys Ipoor
!!ii;~;-~-ltbir'-----i-'-------;

l~ihH.:torics Igood
l~cran~-;'::g:""o-O-d------r------+-----------T~--1---1::=:------

il~i~slic fair

IIgl~~: ..J~~d.
------~-------~----------~---~--~~--...



I'DBllelpl4: Non-Traditional Machining Rclationships wi h Wnrkplcce Shape

ilillrasoni
'e
I . .
;Illaeh In In
!g (USM)

., ~~l-;i-v"":e:-;"l-lO-t-+n-ot--+fa~i-r-+-p-o-o-r-+p-o-o-r-;-ra-i-r--rl1-0-t-+l0-t--+n-o-t--rI-l0-t--llgOOd 001 good 001 good"' ~ot" ..

l
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PDBIIclp15: Comparing Traditional and Non-Tradltional lv achining Performance
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1'))l.lllclpI6: Non-Traditional Machining Surface Finish Charctcrlatlcs
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