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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 1o
changing conditions in the market, the environment and competitors’ strategies within a shorter
lead-time a1 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 protolype 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 resulis
from the developed module, with standard values and confirming for strict adherence. A Paired t-
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:
mixhile user-friendliness was achieved through the simplistic method emploved for the module-
user interaction. Module wilization 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 expen 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 deduced from Chan, e, ol ,(2000),
that ereation of goods, efficiency of the distribution system and service system are
essential components of economic growth, 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 employvees), the Taiwanese government
prioritized this sector as one of the ten major indestries for intense development. {Perng,
at, al,, 2003), Impontant merits to the to the use of computer technology in industrial
production enginegring manufacture include; increased output requirements, with reduced
workforce and still maimaining high-required quality, possibility of swifter response, in
quality, quantity and type o customers’ demands, the minimization of stock level
inventory and work in progress, possibility of standardization of the relevant software
peckages in use thus achieving the transferability of information from engineering
applications to commercial applications and vice versa, wnhindered flow of production
and management information throughout the entire organization to all levels. enabling
effective communication link in interfacing all engineering hardware and soflware
(Adejuyigbe, 2007).

Pemg. ef, 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 markel 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 svstems 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 i 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

1
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manufacturing. Industrial products are appreciated by their quality, their price, their
delivery periods and their availability. (Hamou, ¢f, al. 2006). Recent trends, have shown,
that fuvouring the more consistent and [aster 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 (Adejuvigbe, 2002).
Adejuvighe, (2007), also states amongst the major roles of manufacturing enginecrs; a
good knowledge of more effective, new tools and concepts employed n the
manufacturing sector. Computer technology, in the Torm of the application of Computer
Abded Manufacturing and Computer Integrated Manufacturing (a generic term referring
1o 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 concepis.

lhis research, follows the approach of computer-integrated manufacture. inan attempt to
develop a sustainable decision support system for machine operations.

Relevant knowledge was acquired, through oral interviews with experis 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 operations module, Auxiliary in this context meaning supporting and

aiding accurate machining

RELEVANCE OF THE PROJECT

This study. will:

{a}  provide a database of industrial cuiting data for application in
automated and non-automated machining operations;

{h) enhance efficient machining operations through the established
decision support tool,

BACKGROUND OF sTUDY

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

1o date in sufficient quantities, does not itsell ensure efficient and highly productive operation

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

machinery (in this case machine tools). The proper use of machine tools has been seen to



vield results of enhanced job accuracy and optimum production output over the machinery
service period. These tested and tried procedures are; appropriate packaging, transportation,
shop installation, servicing, repair and modemnization, Others include: correct selection of

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

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 Tor
actions. This unplanned shift of priorities can derail the progress of the primary job (Zeldes,
2000}, According to- Avag and Ozdemir, (2006), the improper selection of & machine tool
parameters, results in problems affecting negatively on productivity, precision, flexibility and

company s respansive manufacturing capahilities.

A provision of a readily available system aiding intelligent decision making is thus
impomant. 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 attempis to contribute to the development of an indigenous decision suppont toal 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

Manufacturers are faced with globalization, increased competition and other socic-
sconomic pressures and must continuously look to increase asset utilization and reduce
material costs, while at the same lime address customers who are demanding faster delivery,
better customer service and customized products (MOTORDLA, 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 praduction process.

Accuracy and epse of aecess to required data are importamt for efficiem performance machine



tool workshop operations. The availability of such data, advantagecusly influences the
important production concerns of swift and efficient performance, of machining operations
end 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 Bunks ¢r 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 ORBRJECTIVES 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-sutomated
machining operations;

[l test and implement the svstem developed in (i) and (i) using available
machine tools data,

L6 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 af,
collecting (through omal interviews with experts in machining (cutting) operations, visits (o
some Liniversity 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 processad into
detailed 1ables; these were linked to Microsoft Access 2007 files. The information contained
m 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 wurning 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

4



ps; high speed stecls, cast alloy stecls, stainless steels, magnesium alloys, copper alloys,

gluminium, bronze. carbides and titanium alloys,

Data required for help and troubleshooting guides in material selection and various
conventional machining operations such as tumning. 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 caleulations, power and force requirements in milling, spur gears, determination of
auxiliary angles (rake angle and clearance angle), and non-traditional machining process

caloulations. machine depreciation and machining operations scheduling.

The user interface was developed using the C-sharp programming language 3.0 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 case of information retrieval. This
was achieved by ensuring the program 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 [ormat directly linked to the database 1able
headings. The mtegrity of the results retrieved from the developed sofiware for successlully
aiding decision making in the machine shop were checked through implementing the
software by simulating real life machining operations queries. Considerations in the software
design included factors such as user friendliness, flexibility, software portability (ease of

installation), and ease of upgrading the database.

The high ease of upgrading the sofiware 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 oot Hewlett-Packard 32-bit operating svstem with an Intel Core Duo processor of
L.67GHz and random aceess memory (RAM) of 2G. The purpose of the developed auxiliary

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

LITERATURE REVIEW

2.1  Machine Tools
The basic elements of modem metal removal process, consists of the machine operator {at

various skill levels), a machine tool, a control system and the cutting tool {Adejuyighe. 2007).
The results of machine ool operaticns, is either the production of a geometrical surface by
culting away metal (through tuming, 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 Encana, 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 drawing jobs. 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 chalienges of more recent

lechnology.

Alternatively, cutting machine tools are also classified as Single Point Cutting Toaols,
Double point Cutting Tools and Multiple Point Cutting Tools. Examples of machine taols
include; the lathe machine, the shaping machine, the planer machine, and the milling
machine. Others include, the drilling and boring machines, grinders, saws, and varicus metal-
[orming machines. (Adejuyighe, 2007} Unconventional machine tools include plasma-arc,
laser-beam, electro-discharge, electrochemical, ultrasonic, and electron-beam machines.
These machine tools 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



are the higgest segments, accounting for about eighi-one percent of the total in 2004,
Machine tools form the basis of modern industry and are used either directly or indirectly in

the manufacture of machine and tool pans.

11  Machining and Machine Tool Operations

Machining as carried out during machine tool operalions or processes, serves as one
of the core process of manufacture. The purpose of Machine operations, are o generate a
certain part geometry and surface texture. The precise meaning of the term "machining” has
evolved over the past 1.5 centuries as technofogy has advanced. 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 1o grinding. Since the advent of 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 differentinte
the classic technologies from the newer ones. The term "machining” without qualification
usually implies conventional machining. A common feature of machine ol operations is the
use of a cutting tool to form a chip that is removed from the workpiece, called swarf . To
perform the operation, refative 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 uwsed to remove large
amount of material from the starting workpiece as rapidly as possible, in erder to produce a
shape close to the desired form, but leaving some material on the piece for a subseguent
finishing operation. Finishing cuts are used to complete the part and achieve the final
dimension, tolernnces, 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-

7



0.050 mirev) and depths of 2.5-20 mm (0.1 00-0.750 in) are typical. Finishing operations are
carried out at low feeds and depths - feeds of 0,0125-0.04 mmirev (0.0005-0,0015 infrev) and
depths of 0.75-2.0 mm (0.030-0,075 in} are typical. Cutting speeds are lower in roughing than
in finishing. A cutting fluid is often applied to the machining operation to cool and lubricate
the cutting toal, Determining whether a cutting fluid 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 serves to separate chip from the parent
work material. Connected to the cutting edge are the two surfaces of the tool; the ke face;
and the flank.

The rake face which directs the flow of newly formed chip, is oriented at & certain
angle is called the rake angle "e". It is measured relative to the plane perpendicular to the
work surface. The rake angle can be positive or negative, The flank of the ol provides &
clearance between the tool and the newly formed work surface, thus protecting the surface
fram abrasion, which would degrade the finish, 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.
Muiring machining, the point of the tool penetrates below the original work surface of the
workpiece. The point is sometimes rounded 1o a certain radius, called the nose radius.,
Multiple-cutting-edge toals have more than one cutting edge and usually achieve their motion
relative to the workpiece by motating, Drilling and milling uses rotating multiple-cutting-edge
tools, Although the shapes of these tools are different from a single-point tool, many elements

ol tool geometry are similar,

Relative motion is required between the tool and work to perform a machining
operation, The primary motion is saccomplished at o certain cutting speed. In addition, the tool
musl be moved laterally across the work. This 15 2 much slower motion, called the feed. The
remaining dimension of the cut is the penetration of the cutling teol below the original work
surface, called the depth of cut. Collectively, speed, feed, and depth of cut are called the
culting conditions. They form the three dimensions of the machining process, and for cerlain

eperations, their product can he used to obtain the material removal rate for the process.



As a commercial venture, machining is generally performed in a8 machine shop, which
consists of one or more workrooms containing major machine tools, Although a maching
shop ¢an be a stand-alone operation, many businesses maintain internal maching shops which
support specialized needs of the business, (Kareem, 2004, Adejuvighe, 2007 and Wikipedia,
2010

1.3 Traditional (Conventional) Machine Tool Operations

Conventional machining; one of the mast imporiant material removal methods, is a
collection of material-working processes in which power-driven machine tols, such as

lathes, milling machines, and drill presses are employed in the metal culting 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
ngainst the cutting tool, In uming, & cutting tool with a single cutting edpe is used to remove
material from a rotating workpiece to generate a cylindrical shape. The speed maotion in
turning is provided by the rotating workpiece, and the feed motion is achieved by the cutling
tool moving slowly in a direction parallel to the axis of rotation of the workpiece.Lathes are
the principal machine tool used in turning.

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 1o
the material to generate a plane or straight surface. The direction of the feed motion s
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 culting
edpes at the lower extremity info contact with the workpiece. Drilling 5 used to create a
rour hale, It s 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 workpiees 1o 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 finishing operation used in the final stages of product manufacture,



Cther conventional machining operations include, thread cutting, gear cutting, reaming,
broeching. tapping, dveing, shaping., planning and sawing. 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 swarl prodocing operations but these operations are
performed at a typical machine todl, These include; Bumishing is an example of a
miscellaneous operation. Burnishing produces no swarf but can be performed at a lathe, mill,

or drill press.

14  Non-Traditional Machining Processes

Recent developments in the aerospace and nuclear engineering industries are partly due to the
mereasing use of difficult-to-machine materials such as hastalloy, nitralloy, waspallay,
nimonics, carbides, stainless steels, heat-resisting steels, ete, These materials find application
due to their high strength-to-weight ratio, hardness and heat-resisting qualities. From the
standpoint of economical production (in addition to uneconomic time consumption, difficulty
and impossibilitv-in some ¢ases of machining to complex shapes) the conventional

machining processes are inadequate to machine these materials.

Mon-traditional machining technigues have emerged to overcome these difficulties. They are
elassified according to the nature of the energy employed in machining. namely: thermal and

eleztrothermal, chemical and electrochemical, and mechanical,

1.4.1 Thermal and Electrothermal Methods of Non-Traditional Machining Processes

The thermal energy 15 employed to melt and vaporize minute bits of work material by
concéntrating the heat energy on a small area of the workpiece, By a continued repetition of
this process, the required shepe 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 invelve a controlled etching or
anodic dissolution of the workpiece material in contact with a chemical solution. These
processes include; chemical machining (milling and blanking), eflectrochemical machining
{ECM}, electrochemical grinding (ECG), electrochemical honing (ECH), and electrochemical
deburring (ECDY).
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243 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
miachining (LISM), abrasive jet machining (AJM); and water jet machining (WIM)

The suitability of any non-traditional machining process, [or any specific application, should
only be judged with respect to, increased relinbility of the process, better guality assurance,
and its ability to machine workpicces that cannot be easily worked by conventional

machining meéthods (Bangalore, 1980),

It is of important note, that a new machining method is recommended. when it
oplimizes or provides a more efficient means 10 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 (machiner
and skill). Also vig efficiency, with respect to the considerations of overall cost effect on
production (time and acceptability in the market and). 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

imaterinds,

Table L1; Application of Non-Traditional Machining Methods With Various Work materinls

Warkpiece | Ultrusen | Abrosive | Elecirochemic | Chemic | Electrical Ebectr | Laser Flasma
Madgrial i Jdet al  Machiming | al Dischnrge i Heam Are
Slnchind SMuchimi | {ECN) Machin | Machising Beam Machini Machining
ng ng ing (EDNG Machi | mp {PAN)
{LEEM TERAT (CHM) nkng (LEN)
(El¥A
1
Aluminwm Poor [Fair Fair Chood Fair Fair Falr Croosd
alexl Fair Fair Ciood Good Crond Fair Fair Cropad
Sugper Poor Good | Giood Fair Giond Fair | Fair | Good
Alloxs
Tranium Fair Falr Fair Fair Good Fair | Fair Fair
Refraciories | Good Giood Fair Poir Ciond ﬁ-m»;t Fiar Poir
| Ceramig Gond Ciood Mg Poar Mat Good | Goaod M
Applicable Applicahle Applicable
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Plastic Fair Fair Mot Poor Mol [ Fair Fair Fair
Applicable Applicable

Cilass Cigod Lot Mot Falr Mot Falr Fair Mot
Applicahlz Ajpplicalle Applicahle

source; Bangalore, 1980

15  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
peometry, use of cutling fluids and the machinist’s experlise) ane critical factors in the
everntual result and final costs. Adejuvighe, (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 or blueprints. Studies confirm 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, this poor surface finish, known
as chatter, 15 evident by an undulating or irregular finish, and the appearance of waves on the

machined surfaces of the workpiece.

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, e, al. (2000). Research is been done to show the usefulness
of software in enabling the efficient use of equipment resource in machine 100! operations,
According to Childs, e, af, (2000) selection of optimum cutting conditions, whether they be
for singular or the combined considerations of minimum production times or minimum
cutting costs, provide 4 framework for the oplimization of machine 100l operations
Cakir and Gurarda (20000, state that the variables involved in the cconomics of machining
operations include, required workpiece geometry, cutting conditions of velocity, feed rate,
depth of cut. They developed a procedere to optimize machine tool operations. They
recommended calculating the machining conditions for milling operations according to
minimum production cost as the objective function, Optimum values of machining conditions

for each tool pass were determined based on the objective function criterla by eircular
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direction search method which was specifically developed for their study. The effects of
constraints on the objective function were evaluated by graphical representation of the
ohjective function and the constraints in the developed sofware

An optimization analysis, strategy and CAM software for the selection of economic cutting
conditions in single pass lurning operations utilizing a deterministic approach were developed
by Kuorivagawab, e, af, (2002).The optimization was based on criteria typified by the
maximum production rate and includes a host of practical constraints. It was shown that the
detferministic optimization approach involving mathematical analyses of constrained
economic trends and graphical representation on the feed-speed domain provided o visble
-strategy that not only provides both a unigque global optimum solution, and a software that
slitable for on-line CAM applications.

Quality has been defined as; being within specifications, zero defects, or customer
sutisfaction, 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, cusiomer 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 greal
impact on lifé cycle cost and gquality and thus suggests the Tapuchi principle which
emphasizes pushing quality back to the design stage.

1::5] Optimizing Machine Tool Operations By Utilizing Databases

Wong and Siua, (1995} developed an expert module {The module was pant of a
prototype expert process planning system for the machining of prismatic parts) forautomatic
ptm selection and sequencing. The process selection and sequencing algorithm comprised
- of three sub-slgorithms, the transformation algorithm, the refinement algorithm and the
~ linearization algorithm; the system was equipped with a sequence knowledge-base which
tecords various types of information including the process capabilities, filling knowledge,

m'htu priority, surface knowledge, refinement knowledge.

Chep, et al, (1998), designed an Object Oriented Database (0OD) to function in a
generative Computer Aided Process Planning {CAPP) system. One of their objectives was to
quh!n a database which allows the CAPP system o use manufacturing features to define
machining operation sequences of 3D (3-dimensional) workpieces.
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Kue, et al., (1999) presented methods for modelling database for core processes of intelligent
manufacturing. They addressed; modelling product life-cycle aspects using aspect primitives
colled features, penerating product life-cvele aspects using a knowledge-based svstem,
maintaining consistency of product life-cycle aspects using the relations among these aspects,
and identifying the optimal design considering relevant product life-cyele aspects,

A machining database constructed based on polynomial networks able to leamn the
relationships between cutting parameters (cutting speed, feed rate, and depth of cut) and
-pulting performance (tool life, surface roughness, and cutting force) through a self-prganizing
adaptive modetling technigue was developed by Liic and Leea,(2000).

Taking into consideration industries dealing with machine tools manufacture and the large
dota 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 said data. 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 industrial plants.

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

conditions,

2.6 Machine Tool Industry

IBEF {2006} classifies the machine toal industry into metal-cutting and metal-tforming
tools, based on the type of information. As stated earlier, key metal cutting 1ools inelude
lurning centres, machining centres and grinding centres, which account for about two-thirds
of the total metal-cuting produce. Metal forming is dominated by presses, which account for
31 per cent share. From studies carried by IBEF (2006), the global machine tools industry
had a twrnover of about LSS 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 USE 10.5 billion in 2004, which forms nearly 23 per cent of the total world

production. Germany. ltaly and China are second, third and fourth respectively in the
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machine tools industry. In terms of consumption, China is the leader, with USS 9.3 billion
worth of consumption, accounting for over 20 per cent of machine tools consumed
worldwide, India ranks nineteenth in production and sixteenth in consumption of machine
tonls in the world. The Indian machine toal industry averaged more than 35 per cent growth
in 2(M4-05. Imports: exceeded production in the vear 2004 with USk 3536 million worth
machine tools being imported while the production was only US$ 225 million. Machine
Tools form | per cent of India’s engineering industry and contribute 0.3 per cenl of tol
machingry exports.

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

passible the existence of virtwally 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 éntire 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 materlals, and the promotion of
smali-scale industries (Dickson, 2007). The Nigeria Machine Tools Limited, Oshogho was
conceived in the Mation™s fourthMational Development Plan (1976 - 1980) which supported
the establishment of industries for the production of capital and engingering poods of
imtermediate 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 and accessories. (BPENG, 20010
+ Support and influence the country’s drive towards industrialization and self-reliance
in the manufacture of engineering goods.
* Train Migeran Engineers and technicians in the art of machine tools production.
» Assist entrepreneurs and user industries by offering todal 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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28 Decision Support Systems
The concept involved in decision suppont systems was first developed in the 70s by
Scott Marton under the term management design systems. He defined such systems as
mteractive compuler 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 10 improve the
quality of decisions, Decision suppon systems consists of three interacting components;
* A language svstem mechanism o provide communication between the user and other

companent of the decision support system,

o A knowledpe svstem — 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 probiem manipulatory capability required for decision

making.

Intelligent Decision Support Systems (D555) use expenl systems technology 1o
enhance the capabilities of decision makers (DMs) in understanding a decision problem and

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

24,1 Characteristics of Decision Support Systems
*  Decision support systems specifically aim to aid and not replace the decision maker,
« Decision support systems are casy to use, fexible, strong graphic capability. Its

English-like human machine interface language increases its effectiveness,
= Support is provided to individuals as well as groups.

*  Decision support systems atlempt 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 Deciston 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; ils possessing 4 knowledge semi-structured design, the possibility of
utilization its resources for management at different levels, its mode of independent or
sequentinl  decision making procedural process, its capability of supporting
intelligence, design and chodee, 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 in usage. An efficient decision support system would exhibit these
capabilities or at the least potential of the possibilities for possessing these resourges,
as shown in figure 2.1 theses characteristics provide a means for the effective

expression of a decision support system,
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Figure 2.1: Characteristics and Capabilities of Decision Support Systems
Source: lghasan, 2009
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182 Developmental Strategies of a Decision Support Syvstem

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
sirdlegies for 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. Very few organizations
employ this in the 90s, in large scale decision support systems where multiple
interfaces are use in the business information system (B15) from scratch,

e Use a fourth generation language (either Data Oriented Languages, Spread Sheets,
Financial Oriented languages, etc) These tools improve the programmer’s
productivity over general purpose languages.

o LUse of decision support system generators (Lotusl-2-3, Excel. Q. etc.); these
packages eliminate the need to apply multiple fourth generation languages. By
integrating several tools into one package.

* Lllse a domain specific decision support system. Domain specific generators are

designed 1o build structured systems in the functional area.

1.9  Overview of Database Design

A database is & collection of relevant, required and interrelated data organized to
correspond to present and projected needs of an orgenisation, These are sourced in form
domain experts in addition to other sources. The quality and integrity of embedded data are
critical for the svstem’s function and acceptability and the knowledge engineer must ensure
this. Relstion Data Model is wsed 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
gontrol structure, knowledee 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

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

solutions.

Figurel.2: Overview of Database Design
Source; The Study

191 Database Management Unit
Ihe database created, accessed and by database management unit (DBMU). A database

management unit, performs the functions of;
» ¢nibling storage of data in the database,
# refrieval of data from the database,

o control of the database resources,

1.9.2 The Dircetory
The data directory is a catalogue of all the data in the database, It contains the data
and functions mainly to reply queries on availability of data items, their sources or their exact

meaning. The directory supports the “intelligence’ phase of the decision making process, by



scanning data and locate problem areas. It supports the addition of new entries and retrieval

af information on specific objects.

.93 The Query Faeility
The Query facility element provides the basis for access to data. It accepts requests
Far information {decision), determines system's response to these requests. The query facility

includes a query language.

L1 Application of Decision Support Systems in Machine Tool Operations

In manufacturing industries, cases of utilizing information technology 1o 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
wrning operations, by Arezoo, ef o/(,2000). The system developed was aimed at aiding
selection of the tool holder, insert and cufting 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
individusl requirements. The system was constructed 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.
Parm and tool files, which include the representation of the part features and cutting tools,
serve as system inputs.

Afer-sale Service Management Information System for the machine tool industry
proposed by Tsai, er al. (2001), an Analvtical 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, e al (2004); also developed an decision support system for machine tool selection.
The system guided the selection process and aided decision makers solve selection problems.
It emploved multi-eriteria weighted average in ranking machines evaluated with respect to
several studied criteria. In the development of intelligent decision support tools to ald the
design of Mexible manulacturing Systéms.

Chan, etal (2000, implemented an integrated approsch of construction and testing
alternative designs using simulation methods. The most suitable design based on the multi-

eriteria decision making technique, the analytic hierarchy process (AHP) was employed w
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analyse the output from the flexible manufacturing (FMS) simulation models. Intelligent
wols such as expert systems, fuzzy logic and newral networks were also developed for
supporting the design process. The “active X" technique was used for the actual integration
of the FM S automatic design process and the intelligent decision support process.

OPFTIMUM (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 incréased demand for the supply of a
comprehensive advice service with relation to selection of appropriate tools and cutting data
for a wide variety of workplece materials and component geometries. The machinability
assessment method utilized, employs rule based decision logic and multiple regression
techniques 1o 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 mnew 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 Zhangiang,. (2003) employed case-based reasoning, in solving the
difficulty of establishing a high-speed machining database system and the limitations of
shorfage and sufficient appropriate high speed parameteérs in high speed machining
technology, By the method utilized, the high speed machining database svstem is developed
where cutting dala and experience are stored for machining new part by high speed
machining technology. The case-based reasoning presented a kind of feasible ond 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
b 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, toal, and information flows). The core principle utilized was the ool
management concept. To provide a significant operational control tool for a wide range of
machining cells, where a high level of flexibility is demanded, with benefits of more efficient

cell utilization, greater tool flow control, and a dependable way of mapidly adjusting short-
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term production requirements. The development of a knowledge-based system to support the
decision making process was justified by the inability of decision makers to diagnose
eMciently many of the malfunctions that arise at machine, cell, and entire system levels
during manufacturing. The work proposed three knowledge-based moedels w0 ease the
decision making process: an expert production scheduling system, a knowledge-based ool
management decision support systems, and a tool management fault diagnosis system.The
entire system was created in a hicrarchical structure, comprising of above 400 rules. The
expert system (ES) was implemented in 8 commercial expert svstem shell, Knowledge
Engineering System (KES) Production System (P5).

A decision support tool, for automated-intelligent selectionof cutting processes and
tools within a concurrentl engingering environment, by calculating cutling conditions and
estimating component cost was developed by Edalew, er al. (2001). The major aim was (o
develop a procedure for the selection of cutting tools, a dynamic programming-based system
utilizing mathematical modules and hevristic data to determine and calculate cutting
parameters and total component cost, To help the designers and manufacturing planners 1o
select an optimal set of cutting tools and cutting conditions for different material properties
and to give users afternalives on how to reduce cost and time. The svstem comprised ol
severnl modules; the knowledge acquisition module, the knowledge base module, the
inference engine, the user interface, and the database. The developed system, which was
designed to cover different component shapes including cvlindrical, prismatic, different tvpes
of machining techniques, conventional and less conventional. has the potential to deal with
complex products that are made up of multiple components. The system calculates cutting
conditions and estimates component cost, based on the properties of the work piece material
and features nttributes, 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 cos

A decision support tool to aid selection of parameters in milling culting process was
also developed by Vidal, et al, {2003). The algorithm 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, peometry, roughness, machine and 1o0l,

A wide range of parts were evaluated, using group technology in order to choose
representative cases.  Determination of relationships between the factoss 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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feduction of about 35% in processing times while ensuring optimal finishing conditions was
achieved.

Cimeren, eLal, (2006) proposed a decision support system for machine tool selection
propose a decision support system for machine tool selection using the algorithm procedure
of in analytic hicrarchy process. In the selection process, qualitative decision criteria that are
related to the machine properties were first considered. In the study, the machine wol
selection problem was addressed and an AHP-based methodology proposed. Machine
properties and main and sub-decision criteria were investigated o apply the proposed
methodology. Visual-Basic and Microsoft Access were employed in implementing the
proposed methodology. The database included specifications 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 defaolt values lor
each wser. The flexibility of the proposed methodology was supported by it potential
applications in other types of selection problems, e.g., selection of a vehicle hardware,
wpphinnces, ete. It was further concluded, that productivity, precision, flexibility, and
responsive manufacturing capabilities of the company depended on the machine properties

and impornantly ability 1o make accurate decisions.
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CHAPTER THREE
METHODOLOGY

11 Collection, Collation And Compilation and Documentation ﬂfRe}eﬁ

The pre-development of the machining processes database was -::arrlm:l 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 1o scademic and industrial machine workshops and Hbraries, and study of relevant
literature), collating and compiling the machining operations data meeting industrial
standards and analysis of the data retrieved (Appendix 2). According to Wu and Zhang, 1998,
8 framework s a sel of classes designed to work together to solve a problem or supply some
capabilities. Figure 3.1, provide an example of such a framework, The module development
procedural stages of, research and documentation, algorithm design, design of application
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,

Research and R Design of

Bocumentatio 4 E_ . Application
Design :

n Intertace

EDOUEEINE O Writing o
Publishing of Written Codes Programming

Application and Language

Application Oles

Implementing
Developed
Software

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,

24



Information o 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
praperty of the framework is its reusability. Framework reuse can lead to important gains in
productivity, guality, consistency, portability and maintainability. It is imporiant 1o categonze
the different levels of data completeness (o ensure that the final data collection includes a fair
representation of each component (Hale and Amo, 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
Microsolt Access 2007 files. The wables represent information location for data required to

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

i1  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
platfizrm was chosen, as it provides an enhanced graphical background with the potential for
3D graphics. Development of the whole medule platform was done with C-Sharp 3.0 in
Visual studio 2008 with service pack 1. The user interface was developed wsing the C-sharp
programming language 3.0 in Visual Studio 2008 and 2010 on the Dot-net platform.

Figure 3.2 describes the flow chart for the proposed operation of the system. 1t is of impormant
note that processes in the system are structured (as shown in the flowchart) and the displaved
results from the machining operations and help sub-module, are derived from the embedded
sored data. However as would be discussed section 4.1.4, the displayed results from the
machining caleulations sub-module are powered by the source codes (Appendix 1) and are

nol dependent upon any stored data,

Coded Algorithm Developed for the Operation of the Modules

INPUIT - Select Machine Operation
INPUT - Select Tool Material
INPUT - Select Working Conditions
B0 - Generate SOL Query

[0 - Send SQL Query to the Server

D0 - Receive Response From the Server
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DO - Display the results

EVENT - X Machine Operation is Selected From ComboBox

EVENT - ¥ Tools Operation is Selected From ComboBox

EVENT - Z Machining Condition is Sclected From ComboBox

GENERATE SQL QUERY

SELECT X Machine Operation FROM Machine Operations Table WHERE
Tool Material is Y and Machine Condition is £

SEND QUERY TO SERVER

Receive Response From Server

Display Results On The Graphic User Interface
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Figure 1.2; Generalized Process 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 a framework for the functioning of the developed module, The User
guenies were set to interact directly, utilizing structure gquery language, with the Microsoft
structure query lanpuage database and results from developed database, displayed for the

application user.
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Figure 3.3; Operational Principle of the Developed Module
Source; The Research

3.1 Development of The Module Database.

In addition to serving as the developed module’s base-end, the database serves as the
paeldo-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 figure 3.3,
Microsoft Access 2007 and Microsoft SOQL(Structured Query Language) Database and
Microsoft SOL Server 2005were utilized in the development of the database.

The data used was first prepared inn Microsoft Access 2007 as a database before it
was converted into a Microsoft SQL Server Database. This conversion was done, due to ease
of manipulation of data in a Microsoft SQL Server database, than in 8 Microsoft Access
database in Visual Studio,

Within the database are 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 fuid requirements.

These parameters were set in the database with respect to various engineering materials such
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as; high speed steels, cast alloy steels, stainless steels, magnesium alloys, copper alloys,
gluminum, bronze; carbides and titanium alloys. These data were located in the database
tubles as shown in figures 3.12 — 3.15 under the headings;

PDB1: Unit Power for Turning and Milling With Corresponding Chip Thickness

PDB2: Lathe Cutting Speeds With High Speed Tool Bit for Facing Turning and Boring
PDE3: Lathe Feeds With High Speed Cutting Tools

FDB4; Cutting Conditions for Tuming

PDB35: Rake and Relief Angles for Tool Lathes Operations

PBRG: Tool Angles for Single Polnt Cutting Tools

PDBT: Cutting Angles for Machining Cast Alloy Steels

PDRS: Cutting Conditions for Milling

PDBER: Cutting Speeds and Feeds for Milling Cutters

PDBEc: Milling Cutting Speeds

PDBEd: Cutting Speeds and Feeds for Face and Shoulder Mills

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

PDBER: Cutting Speeds and Feeds for Side and Face Cutters

POBE8g: Cutting Feeds for High Speed Stee] Cutters

PDOBER: Feed per Tooth for High Speed Mills

PDBEi: Tool Geometry for Millimg

FDBE): Radial Reliel Angles for End Mills Operation

PDBY: Cutting Conditions in Drilling, Reaming and Tapping

PDBYR: Cutting Conditions in Drilling and Reaming

PDB9c: Cutting Speeds for High Speed Drills

PDBS: Drill Feed and Corresponding Parameters

PDE%e: Center Drilling Sizes and Corresponding Parameters

PDBS: Drill Lip Clearance at Periphery and Corresponding Parameters

PDB%g: Machining Conditions in Gun Drilling

PDB%h: Cutting Fluids Requirements of Pressure and Viscosity in Chip Remaoval

PDB%: Cutting Fluid Reguirements of Pressure and Viscosity in External Chip Removal Gun
Drills

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

PRB10: Fluid Pressure and Volume Requirements for Internal Chip Removal in Trepanning
Heads
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FDBE1I: Boring Conditions and Corresponding Parameters

FDE | Ib: Fine Boring Requirements With Carbude Toaols

PDB12: Threading Requirements with High Speed Tool Bit

PDB13: Shaping Feeds and Speeds with Cormesponding Parameters

PDB13bShaping Speeds for Roughing and Finishing

PDB| 3¢c: Shaping Reguirements for Annealed Carbon Steel and Grey Cast lron

FDE 14: Planing Conditions and Corresponding Parameters

PDB15: Reaming Speeds and Corresponding Parameters

POB13b: Machine Reaming Allowance Requirements

PDBI 5c: Stock Allowance Requirements in Reaming

PDB16: Tapping Speeds Requirements with High Speed Taps

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

PDBI&: Electron Beam Machining Requirements for Drilling

FDR |80 Electron Beam Machining Reguirements in Slot Cutting.

Data required for help and troubleshooting guides in material selection and various
comventional machining operations such as turning, drilling, milling. boring, reaming.
broaching, tapping, welding in addition to non-traditional machining operations such as;
uftrasonic and electron beam machining, was also embedded in the database, These data were
tocated in the database tables as shown in figures 3.16-3.18 under the headings;

POBHelp]: Trouble Shooting in Tuming Operation

PDBHelp2; Trouble Shooting in Milling

FDBHelp2b: Trouble Shooting in Milling with Carbide Tools

PDBHelp3: Trouble Shooting in Drilling

PDOBHelp3b: Trouble Shooting in Gun-Drilling

PDBHelpd: Trouble Shooting in Trepanning

PFDBHelpa: Trouble Shooting Boring

PDBHelpé: Trouble Shooting in Reaming

PDBHelpbb: Trouble Shooting in Reaming Applications

PIEHelpT: Trouble Shooting in Tapping Applications

POBHelp®: Trouble Shooting in Broaching Applications

PDEHelp?: Trouble Shooting in Grinding Wheel Applications

PDBHelp10: Trouble Shooting in Cutting Fluids Application

POBHelp! 1: Trouble Shooting in Electrode Material Selection

PDBHelpl Ib: Trouble Shooting in Electrode Material Properties
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PDBHelp! 2: Trouble Shooting in Electrolyte Solution Application

FDBHelpl 3: Materials® Guide in Non-Traditional Machining

PDEHelpl4: Non-Traditional Machining Relationships with Workpiece Shape
PDBHelp!5: Comparing Traditional and Non-Traditional Machining Performance
PDBEHelpl 6: Non-Traditional Machining Surface Finish Characteristics

The machining calculation sub-module was developed 1o aid in the lollowing; speed
regquirements in turning, power and force requirements in tuming, grinding calculations,
shaping caleulations. power and force requirements in milling, spur gears, determination of
auxilinry angles (rake angle and clearance angle), and non-traditional machining process
ctlculations, machine depreciation and machining operations scheduling. The varipus
formula are shown in table 3.1.

Figures 3.4 — 3.12 shows further module development procedures, In addition to the
design view the figures show the folder structure (which at design time contains the resources
ufilized 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
n 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 ol borng
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 madule design view of the development of the database of cutting conditions with respect
to cutting speeds and cutting feeds in milling operations. Figure 3.6 shows the moedule 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
dita for the effect of workpicee material on ultrasonic machining. Figure 3.7 shows the
module design view of the development of the database of cutting conditions with respect (o
cutting speeds and feeds in milling and drilling operations, and the development of the
datzbase of data for drilling with electron beam machining. Figure 3.8 shows the module
design view ol the development of the database of cutting conditions. with respect (o 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
culting conditions with respect to cutting speeds and tool reliel angles in planing and
reaming operations and tool rake relief angles in addition to development of the database of

duta for cutting Auid 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
ponditions with respect to cutting speeds and feeds in shaping operations and siot cutting with
electron beam machining. Figure 3.11 shows the module design view of the development of
the database of cutting conditions with respect to cutting speeds and feeds in 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 feeds in turning, facing and threading
operations and the development of the database for ool angles data required for single point

eutting tools,
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Figure 3.8 Interface for the Determination of Milling, Drilling and Tool Angle Parameters.
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Figure 3.10; Interface for the Determination of Shaping and Electron Beam Machining Parameters.
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Figure 3.12; Interface for the Determination of Turning Operations’ and Single Point Tool Angle Parameters.
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Figures 3.13 — 3,19, show the table headings as they are embedded within the database. the
prefix. “FDB™ as earlicr explained in section 3.2.1 are seen. As also earlier explained in
section 3.2.1, each table heading determines the information retrievable from that portion of

fhe datahase.
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Figure 3.13; 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
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SUB-MODULE TWO: Help and Troubleshooting Guide Mn-_:.i_y.l.q
; TN TD.— e

PDEHelpas: Comparing Traditional and Non-Traditional Machining

Performance

PDEHelpat: Non-Traditional Machining Surface Finish Characteristics

Figure 3.19; Help and Troubleshooting Execution Interface

As aforementioned the database was developed o power the developed module. The
gystem responds 1o the user by displaying requested information when queried by referring to
the daty embedded in database. By utilizing the given table headings with the prefix 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 database data. Mew data 15
added to the database through this section. This makes the application to evolve overtime in

unigue response o its user and to the dynamic engineering materials domain,

J.LL1 Programming Language Utilized in System Development

The programming language used to develop the application is C-sharp. C-sharp works
seamlessly with ASP.NET to perform a robust programming work. Microsoft Visual Studio
miakes it possible to design and develop applications in a very [riendly environment. The
Visual Studio interface has a design and code view. The design view is used for working on
the physical outlook of the application while the code view 15 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 Visual Basic. Net. C-Sharp also has Visual
Basic. Met's Rapid Application Development, the capabilities of C++ and the hghly 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
{.Met 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

datnhase
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@.L] Structural Query Language

Structural Query Language (SQL), is a simple language for communication with a
m from an application, A few snippets of SQL codes were written within the C-sharp
M in arder to retrieve data from the MSSQL Server database, 501 can be wsed 1o request
'ﬁﬁ!m The 5QL serves as an intermediary between the application and the database.

ﬁ.ﬂ‘:..’l Applications Embedded in The Developed Module
» Application for Traditional and Non-Traditional Machining Operations Calculations,

table 3.1 shows the various machining operations calculations formulag wtilized in
building the calculation sub-module.
» Application for Caleulations aiding Scheduling of Machining Operations, utilizing the
principles of Johnson's Algorithm for Scheduling (discussed in section 3.2.2.1),
s  Application for Calculations aiding Machine Deprecintion Planning {discussed in
section 3.2.2.2).
i'p:mllae Ltilized in Developing The Caleulations Sub-Module
&Wd Requirements In Turning:

_ 5 {inmeters)x 1000
mepimmillimeters)

(1)

Where; r= revolutions of spindle per minutes, C5= cutting speed and D= large/ major
dumeter of drill in inches

Power And Force Requirements In Turning:

H'KS.E.I.Kr-Hh.[{U {2}
Me=U.0Q. (K. K ) kw (3)
Qes.t.u (4
i S PR P (5)
Pyuy
M !I{I;a-cﬁl:l low _ (6}
y - Mg '
I, X : | {7)
. Paxu ; .
" 1paxeoxn 18]
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=T kg . m) (9)

ﬂhqre Fi=1n ]gemml cutting force, U = unit power; the power required in kilowatt 10
ﬁmrzum cm” of matérial in one minute, Q= volume of material removed in amf min, K=
r.umng resistance at considered chip thickness, s = feed, in mm per revolution, t =
| ninuL in mm, K;= correction factor for rake angle K, = cormection factor for wear, K,
= gomection factor for speed, Ky= correction factor flank wear, K= comection factor rake
mngle, N= required power at the taol, Pz = tangential cutting force, u= cutting speed in
_ﬁﬁiﬂﬂ. Ne= power of the lathe, n= efficiency (taken as from 0.7 to 0.8), M, = Torque. n =
revalution per minute.

Grinding Caleulations:

- TWT
g = FB e

'%ﬂlﬂ': T = machining time for cylindrical grinding . TWT = total whee! travel in mm, FR. =
feed Fate in mm/min

ﬁ‘nping Calculations;

5= {(n

T

- A 1-+m)

1000 (12)

5= -1::-—:“ (13}
= 4{11sz {14)

ﬂ‘. _ '.I.I]::I}J {IS}
E = %:;El (16}
E= l.‘rqnmr";;d féﬁi n“;r:f Aouble (17

SETRRE PaT M.
ruting rime [ ] 3}

" return time
Where; $= average cutting speed, in m/min, t=time taken in min, I= length of stroke. in m.

d= stroke speed or double stroke, in cveles/min, = feed, in mm/double strokes, m= cutting
lime return ratio

Power And Force Requirements In Milling:

P.i'= EH.Kq.ﬂ.s-b {IQ}



Fr.=‘u— {200
M= Ppx 2 2n
N={ UK, K, )Q (22)
T

2y = s (23)
ﬁ‘,_!ﬁsz msingy {cos gy — €05 Py (24)
. ST—

b el millimetres (25)
Q‘%—:;:'E""l inem’ / min (26)
8.=5,.2.n inmm/min (27

Where; Pz = aggregate tangential force, N = power at the si:u'ndle, in kilowatts, M, = torgque,
B = diameter of cutter, in mm, U= unit power in kW / em” fmin, Q= metal removal rate in
e’ min, v = cutting speed, in m/min, £z = number of teeth in simultaneous engagement of
work picce, £ = number of teeth, ¢s= angle of contact with work piece in degrees, K, =
specific cutting force in kgl corresponding to the given material and chip thickness, K, =
eomection factor for flank wear, K, = comection factor for radial rake angle, Sp= feed. ag =
average value for chip thickness, Sz = feed tooth, in mm, ¢y = angle subtended al entry vl
teeth, ¢ = angle subtended at exit of teeth, b = chip width, t= depth of cut. in mm, n= rev /
min, ¥ = approach angle, in degrees

ro.s=0- () (28)
T.0.5.=D-P (29)
tper fear = L (30)
t per millimeters = “_:,fj (31)
T.0.= tilfrf::t-'tﬂ.l.. (32)
TO = rrﬂrmih'!:;ﬂersxﬂ.l.. (335
guide bar steover = w—_fg (34)
guide bar stecver = F-ﬂ?:j?ﬂ 4 E (33)
mitling feed (inch per min.) = N x c.p.t % r per min. {36)
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ling feed (millimeters per min.) = N X c.p.t X per min. (37}

. CE(feet)=?
= Liinch) &
_ Csimeters)xi.6
g = T si{mater) (%)
5= cutting speed {40)
Sk =length of stroke (1)

iere; T. D. 5. = 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
B = large/major diameter, d = small diameter, T.L = taper length
1.0.= tail stock offset, t = taper,0. L.= overall length of work,
I = large/major diameter, d = small dlameter, T. L. = tapar tength,
-EL gulde bar length, N= number of teeth in cutter, =revolutions per minute. ¢.p.t.= chip
Eﬁ'ﬂ# number of teeth in cutter, =revolutions per minute, ¢.p.L.= chip per loth, M= number
of strokes per minute

Rules And Fromulae For Spur Gears
A= (42)
D=0 (43)
P22 (44)
= (45)
=== (46)
Dp=2 (47
DP= -'}E (48)
N=0OxDpP—12 (49}
N= PD % DP (50
== (51)
=" (52)
0p="2 (53)



LST0R
e (54)

2457
- (55)

- Where; Addendum =A, Center distance= CD, Circular pitch= CP, Clearance=Cl, Dedendum=

[, Diametral pitch =DP, Mumber of teeth =N, Number of tecth =N, n=number of tecth

ampller gear, Pitch dismeter =PD, Pitch diometer =PD, Qutside diameter =0D, Tooth

thickness=T, Whole depth= WD

Determination OF Auxillary Angles (Rake Angle and Clearance Angle)

Ny, = sinytany - cosytand (36)
tn ¥, = cosytany + sinytand (57)
eole, = 5in ycota— cos ytan A (38}
eotity, = cos y cot @ + siny tand (5%)
spproach angle = 90— side cutting edge angle (60)
n g = — (61}

Where: A = side rake angle.y= approach angle, y, = rake angle perpendicular to the ool
shank, y,, = rake angle parallel to the tool shank, a, = clearance angle perpendicular to the

ol shank, o, = clearance angle paraliel to the tool shank, s = feed per revolution. D =
diameter of work piece, p = helix angle of the surface of cut

Non -Traditional Machining Process Calculations

A valof moterial remaved from waork
b,- vod.af materie! eraded from fool {fﬂ}
. 4P
T {63)
F
N (64)

Where: b= wear ratio ultrasonic machining, D= power density, W/em?, f = focal length of
kens. 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 incidenm on surface, W,
E= vaporization energy of material, Wimm?®, t;= thickness of material, mm, A= ares of laser
beam at focal point, mm®

{Adeuvighe, 2007, Bangalore, 15980, Kareem, 2004, Fasan, 2007 ond Krar e al, 1993},
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'-‘}ﬂ:;.’[.% Johnson's Algorithm For Scheduling Operations
The scheduling activity is one of the most complex tasks in operations management.

m must deal with several different types of resource simultanecusly (Slack, er al,
204). Although available job-sequencing algorithms optimize one or more measures of
sehedule performance, they utilize a restrictive set of assumptions, such as constant
processing times, no passing of jobs, no lot splitting, etc. The common i by # machine-
;ﬂﬁlul{ng problem where m is the number of machines and n ids the number values of jobs,
ﬁwbcm solved for m = 1,2,3 and arbitrary values of n. Efficient algorithms have not been
:Huul::-pmd for m = 4 because of the extremely large number of possible outcomes. However,
sitisfactory heuristics which seem to develop passable solutions for any values of m and » are
wailehle. The algorithm for solving this problem was developed by S.M. Johnson in 1934
ml:l it has been called the lefi-hand-right-hand rule by Woolsey in 1975 (Schroeder, 1985).
Johason's algorithm provides one of such methods for the m by n machine-scheduling
problem. It constructs a schedule which minimizes the maximum flow time for a two
machine flow shop. The algorithm tries (o 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 | is left idle having
gompleted its schedule, compared to the time that machine 2 takes to complete its schedule
{Browne ¢f al, 1996)

lohnson'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 sofiware, thouwgh, restricts its application to simple machining
operations scheduling

For a Case of Two Machines, N Parts:

Part P, has two operations, of duration Py, P, to be done on Machine M1, M2 in that
SeCBEnCE.

siep I ListA=]1,2,,..N}, List L1 ={}, List L2={}.

atep 2. From all available operation durations, pick the minimum.
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ITthe minimum belongs to Py,

Remove K from list A; Add K to end of List L1.

[Fminimum belongs to Py,

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

step 3. Repeat Siep 2 until List A is empty.

Step 4, Join List L1, List L2. This is the optimum 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 | P1 P2 i P4 Ps
M 6 10 4 7 6
M2 4 8 9 2 3
Step 1,
A={1,2,3,4,56,L1={}and L2={}
Step 2.1,

Shortest job is Pz Remove Part 4 from list A, and add Part 4 to beginning of list 1.2
A={1,2,3.56},L1={),L2={4}

Siep 2.2,

Of remaining parts, shortest operation is s, Remove Pant 5 from A; Add Pant 5 1o beginning
of List L2,

A={1,2, 36k L1={), L2={5 4}

Step 2.3,

Mow, there are two shortest remaining operations: Pz, Py, Since they are on different

machines, we can randomly pick either; [f both choices are on machine 1, pick the one with

the longer operation 2 first; If both are on machine 2, pick the one with the longer operation |

first. We select (randomlv) Part |. Remove Part 3 from list A, add Part 3 o end of List L1,

A= 14 6 Ll={3),12={54}

Step 2.4,

Shortest remaining operation is Pya, 50 we remove Part | from List A, and add it to beginning

of List L2.

A={2,6},L1={23},12=(1,5 4

Step 2.5,

Shortest remaining operation is Py;; Remove Part 6 from A, add to end of List L1.
Ay L =3 6}, L2=1{1, 5 4}
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Siep 2.6,

Shortest remaining operation is Pop. Remove Part 2 from A, add to beginning of L2,

el Ll=4{306},L2={2 1.5, 4}

Step 3. List A is exhawsted. Join L1 and L2, 1o get the optimum sequence:

13.6,2,1,5.4),

For 2 Case of Multiple Machines

Iohnson's method only works optimally for two machines. However, since it 15 optimal, and
ensy 1o compute, some researchers have tried to adopt it for M machines, (M > 2.) The idea is
as follows: Imagine that each job requires m operations in sequence, on M1, M; ... My We
combrine the first m2 machines into an (imaginary) Machining centre, MCI, and the
remaining Machines into a Machining Centre MC2. Then the total processing time for a Part
Pon MCI = sum({ operation times on first m/2 machines), and Processing time for Part P on

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

Tirmar e moch other Lo be

processed (mins)
Machine mMachine
Cortra 1 Camiras ¥

A &l LA™ st
8 1st =(35) 55
: 5 (G- 4w
o 57 (Al &th
3 znd =—{50) 60
F Hrd S{55) T
MachineCentre 2 | B | E F C A [
F = F F
Machina Ciritra 2 B E F c L (8]
| | 1 1 | 1 | | 1
n Lia 10 il FRRF s il oL H £t Hiaa
faminsh

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 combing the first m/2 machines into a machining centre is purely
arbitrary, it is acceptable to break (partition) the list { 1, 2, ..., M} at any point to generate the
imaginary Machining centres. Some researchers have suggested a method that involves tryving

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



and picks the best option from among these choices.

impartant restriction of the Johnson's method, is that it only works when each workpiece
a5 the same set of machines to visit, in the same sequence. Clearly, this is an important
Hrimun In practical conditions, Johnson's method is most useful in scheduling operations
fiir & family of parts within a group (since most parts of a family require similar processing) -
=and hence its use in Group Technology

The Module in the Software attempts to provide a platform for dealing with n-jobs and m-
mnhhues Fipures 3.21a. b and ¢ show the detailed Flow Chart developed based on
lohnson™s Algorithm for Scheduling Machining Operations, used in the software.

/ INPUT M AND N /

¥
SCIL STATERENT "CREATE” TQN GENERATE
THLE M DATABASE

¥

SEND THE 50L STATEMENT TD
THE LZERVER

L i

INPUIT THE O DURATION FOR PART n N _‘,:""r
THE M MALCHINES

n=mn+l

0
|

SUBMIT FIRST M2 PARTS AND REMAINING K2
FARTS

INSERT MACHIMING CURATIONS FNTD TABLE

GEMERATED LisinG 500 STATEMENT INSERT r—

Figure, 3.21a; Flow Chart Based on Johnson's Algorithm for Scheduling Machining
Operations.
Source: The Research
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SELECT MAXIMUM . _
VALUES IN COLUMN |* — 3\ R
M1 & COLUMN B2

L .
COMPARE M1 AND
M2 |

. A
IDENTIFY THE

GREATER VALUE

¥
SELECT PART WITH
PARKIMLIN MACHINING

TIME CREATE TWO
RBRRAYS FOR ML & ha2

IS PART YES -.
[T (= "D

oo ]

ADD THE PART TO
THEE ARRAY FOR M2

*

REPLACE THE MACHINING DURATEIN
WITH AN ARBITRARY DURATION
GHEATER THAN ALL AVAILABLE
CHIRATINNG

T
m+l

Figure. 3.21b; Flow Chart Based on Johnson's Algorithm for Scheduling Machining
{Iperations.
Source; The Reseanch
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ADD THE PART TO THE REVERSE ARRAY M2

ARRAY FOR MC1
REPLACE THE DURATION WITH AN .
ARAITHARY DURATION GREATER I0IN ARRAY MC1 TO
THAM ALL AVAILABLE MACHINING
DUPRATION M2

F
n+l !
OESPLAY THE COMPLETED ARRAY
SHOWANG THE REGUIRED

SCHEDULIMNG INFORMATION

Figure. 3.21c¢; Flow Chart Based on Johnson's Algorithm for Scheduling Machining
Operations (Source; The Research)
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4111 Machine Depreciation
Depreciation is a measure of the gradual certain wear out of fixed assets in this context

;'i‘;ﬁllm:t is being made to plant machinery and equipment, buildings and other fixed assets in
he industry. All fixed assets have a useful economic [ife; thus they reach a given period
“mtimated or certain, when these assets require replacement. The setting of an annual charge
o the profit and loss accounts for the calculated depreciation values. Level profit available
o distribution 1o 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 cholece 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 er. al, 1992). The module deals with the Annua! Rate of Depreciation
method and the Sum-of-digits method, Which are more commonly vsed by engineering
orgEnizations.

A Paired t Test (Hershon and Weiss, 1989 and Taha, 1989) was carfied out o compire the
results of o manually calculated 10-year estimated useful life, with results generated by
uiifizing Software, This method was chose due to its simplicity in comparing calculated

results for any significant difference in the means.

41211 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 vear of useful life;
Depreciation charge for year | = (CP - ESP) * N/ [N+ (N-1)4(N-2)4{N-3 N4+ (N-
L HNAN-1N] = DCI

Depreciation charge for year 2 = (CP — ESP) *(N-11/ {N+ (M-I HN-2)H{N-3 }+{N-
4PH{N-Sh, . +(N-(N-17)} = DC2

Depreciation charge for year 3= (CP - ESP} * (N-3) / [N+ (N-11H{N-2Z}HN-I}HN-
dPHMN-51H . HN-(N-1 ) = DC3

Depreciation charge for year N = (CP — ESPY*{N-{N-1}} / {N+ {(N-1JHN-21HN-
JHNAHN-5).. +H{N-(N-1))} =DCN

Determine total depreciation charges (TDCN) for the nseful life:
TDCN=DCI +DC2 + DC3 + DC4 +.. ...+ DCN
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1r Annual Rate of D«I!pl'ﬂ:iiﬂﬂll Method {Dﬂ:““ing Balance Mﬂhn&} for
Caleulating Machine Depreciation

= COST PRICE (CP), ESTIMATED SELLING PRICE (ESP). ESTIMATED
USEFUL LIFE (N),

UIRED= DEPRECIATION CHARGES (BC):

Determine the rate of depreciation (R) for the given useful life:
A EstimatedSellingPrice 4

R=1-( Costprice

ine the depreciation chareges () for each vear of useful life:

Annual depreciation charge for year | =R *CP=DC |

}Eu&u.utduufumr:

Annual depreciation charge for year 2 =R *(CP - DC1) = D2

Annual depreciation charge for year 3 =R *(CP-DCl- DC2) = DC3

Annual depreciation charge for veard =R *(CP -DC1- DC2 - DC3) = DC4
Annual depreciation charge for year 5 =R *(CP - DC1- DC2 - DC3 - DC4) = DC5

Annual depreciation charge for year N =R * (CP - DCI1 - DC2 - DC3 - DCN-1) =
DCN

Iketermine total depreciation charges (TDCN) for the useful life
TDCH = (DC1 + DC2+D(C3 + DC4 +,. .+ DCN)
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a5
: CHAPTER FOUR E* =)
"RESULTS AND DISCUSSION "ua _
: L 7
41 The Auxiliary Machining Module o~

The functioning auxiliary module can be broadly broken into: the graphic user interface, the
Microsoft structured query language server and the C-sharp programming codes () behind the

operating files. Each of these components of the functioning system interact and are related
through the performance of expected funclions as shown in Figure 4.1 below.
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Figure 4.1: Functional Schematics of the Developed Mod

ule

‘The user interface of the module provides an interactive platform for the machinist to input
h ﬁiﬂnﬁng information about each machine operation:

|- Machine tool operation

2. Job or wark piece material,

3. Tool material,

4, Available data on cutting conditions.

. Other information required

The software was able to search the required locations within the cutting conditions database
andior other relevant portions of its database and provided in easily understandable format,
' pecific data further required for the successful and sccurate machining operation al hand,




L1 Implementation Of The Developed Module
Ouery commands simulating real life and time applications were utilized as seen in the
figures 4.3 — 4.25, The process of searching for data in the database and display on the user
mierface is 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 using C-sharp.
e The SQL (structure query language)code generated is sent to the database and a result
is generated as a result of the query.

# The results are returned to the application and it is displayed on the user interface.

Teting and implementation of the developed sofiware was carried oul on computer
workstations with the following specifications; Hewleti-Packard 32-bit operating system
with an Intel Core Duo processor of 1.67GHz and memory of 26, Hewlett-Packard 32-bit
operating system with an Intel Core Duo processor of 2.0GHz and random access memaory
[RAM )} memory of 3G, Hewleti-Packard 32-bit operating system with an Intel Core Duo
processor of 2.2GHz and random access memory (RAM) of 3G and ASUS 32-bit operating
ystiem with an Intel Atom Processor of 1.6 GHz and random access memory (RAM] of 16,

Integrity of results was complied with available machine tools data and confirming for strict
idherence (Appendix 2). The interface was designed predominantly in blue for user

rgonomic considerations.
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figure 4.2: Interface for Determining Unit Power for Machining.
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The Auxiliary Machining Module is composed of 3major sub-modules as seen in figure 4.2;
® the Machine Operations Sub-Module,
® the Help and Troubleshooting Sub-Module and,
& the Machine Operations Calculations Sub-Module.
The extreme left tab on the interface ensures high ease of upgrading the software. The
developed module has the capability of receiving into cach table in the database via a simple

interface new and relevant machining operations information.

4.1.2 The Machine Operntions Sub-Module
Within the machine operations sub-module, is embedded the Cutting Conditions Database;

this consists of a compilation and systematic documentation of primary, secondary and
kerifary 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 Microsofi
Structure Cluery Language (MSSQL) database hosted on a Microsoft SQL Server 2003
Express was used in this application.
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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,

413 The Help and Troubleshooting Sub-Module

The Help and Troubleshooting Sub-Module as seen in figure 4.18 consists of a machining
operations trouble shooting gnde; of likely problems encountered dunng machining
mmm probable causes of these problems and recommended solutions. The Help and
Troubleshooting Sub-Module. functlions in o similar way to the Machining Operations Sub-
Module The user is prompted to select a type of Machining Operation and the problem that
® bemg encountered and in a similar way 1o the Machining Operations Sub-Module, the
Application creates on SQL query from the selection and sends it o the MSSOQL Server
Databace and the results are retummed from the datsbase is displaved as the solution or
fecommendation to the problems encountered. Results from the Implementing of the
developed module are shown in figures 4,19 - 4.25
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i 4.25%: Interface for Machining Calculations: Determining Spur Gear Pitch Diamoter

The design of the database also ensured ease of information retrieval thus swit response by
the developed module. This was achieved by ensuning the program 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 quenes in a dropdown menu format directly
linked 10 the database table headings. The integrity of the resulis retrieved from the
developed software for successfully aiding decision making in the machine shop were in full
eomphiance with accepied standards (Appendix 2).

414 The Machine Operations Calculations Sub-Module

The Machine Operations Calculations Sub-Module, deals swiftlv, with calculations carmed
oul durning machining operations. The development of this section is less complicated than the
previous modules above. No trnip 15 made to be made 1o the database. The user is simplv
required to select what calculation needs to be made. The user is then required to input the
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wariables needed for the calculation, The C-sharp code carries out the calculation and the
_'_I is immediately displayved to the user, This consists in addition to simple machining

(a)capability to aid in Machine Depreciation Planning,

(bjcapability to aid in a Scheduling Operations, by emploving a simple upgrade to the
2=by-2 Johnson's Algorithm,

Machine Depreciation Calculation

COST PRICE OF MACHINERY= %1 500 000
ESTIMATED SALVAGE VALUE OF MACHIENRY= 150 000
EE'-I'TMATED USEFUL LIFE (N} OF MACHINERY = 10 YEARS

ﬁml‘ti from utilizing manual calculation and software developed by employing the Sum of
Bigits Method (discussed in section 3.2.2.2.1)and Annual Rate of Depreciation Method
Adiscussed in section 3.2.2.2.2) are presented in the table 4.1 below;

Tlhllt 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 (1)

Manual Software Manugl Software

Calculations Calculations Calculations Calculations
Near | 263 636 263 636.36 433 000 437 42735
Year 2 2371272 2327273 308 000 307 784,10
Year 3 210909 210 908,09 219 284 219 04540
Year 4 184 545 184 54545 155 691 155 891.30
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138 181 158 181.82 L1054 I 94560
131 818 131 818,18 7B 484 T8 959,28
1035 433 105 455.533 55724 56 193.44
79 09| 7909191 39 564 3% 992,02
52727 5272727 28 090 2846173

ar 10 26 364 26 364.64 5 544 20 25578
| 445408 I 450 030 1450 172 1 351 T44.99

= RN
 With Caleulated Results Utilizing The Software; Using Paired t-Test,

Comparison of Manually ealeulated results for the Sum-of-Digits Method

n= 1 X, = Annual Depreciation Charges Calculated Manually
%= Annual Depreciation Charges Calculated Using Visual Basic Program

:'_Enhle 4.2; Table Showing Annual Depreciation Charges Caleulated Manually and
-Em_tal Depreciation Charges Calculated Utilizing The Software.

BT X v Gnvam e @
MNaira

I 263636 | 263 636, 36 | -D.36 0.1 296
3 237272 | 23727273 | 0.73 0.5329

3 210909 | 210 909, 09 | -0.09 0.0 081

[ IB4 545 | 184 545,45 | -0.45 0.2025
3 K 158 [ K] 158 181, 82 | -0.82 06724
i 131 BI8 131 B18. 18 [ -0.18 0.0 324
7 105455 | 105 434,35 | 0.43 0.2 025
7 79091 79 090.91 | 0,09 0.0 081
9 52727 52 727.27 .27 0.0 729
i0 76 364 26 363. 64 | 0,36 0.1 296
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Td = | 991
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gut B 15910212

¥ird = T“— = —g“‘— =02 657
Varisnce of Mean (d) = vird = 257 = g0z 657 = 557

YWard = 002657 = 0.1630= 5;

TR 14459493
Sl

Xy I44 9998

I; - 1 450 00 145 a0

1

Difference in Mean = 0.2

2 ey, configencelevat (37)

dnDegree of freedom = n-1 = 10— =9

Confidence level = (0,95 from tables tg, ges = 1.833
02 +to gos (0. 1 630) = 0.2 +(1.833)(0.]1 630)
=02t 02964

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 sofiware, The low variance
suggests 4 good agreement between the resulis obtained from the software and actual

calculations.
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Jsing Paired t-Test. The analysis would thus imply, an immediate lack of merit in using the

-- gre for the calculations.

Ay = Annual Depreciation Charges Caleulated Manually

S E— Depreciation Charges Caleulated Using Visual Basic Program

Table 4.3: Table Showing Annual Depreciation Charges Calculated Manually and
Amnual Depreciation Charges Caleulated Utilizing The Software.,

g (X, inH Xpin M d=30, -5 | &
435000 43247235 | 2527.65 6389014.52
I08850 | 30778410 | 1065.90 113614281
219284 | 21904540 | 238.60 56644.00
55691 155891.30 | -200.30 40120.09
1106491 11094560 | -254.60 64821.16
78484 TBO58.28 47428 224941.52
5724 5619344 | -469.44 220373.91
39564 3999202 | -428.02 183201.12
28090 28461.73 -371.73 138183.19
19944 2025578 | -311.78 97206.77 T
451172 1449999.40 | 1321.40 8350649.09 r :'5.}“,,— 'E"" ﬁ\.
(% &)
\ £
'Hff' . /
= 1321.40 WAy =

= + = [32.14

;E= id 132140
fi

14° = 8350649.00
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g EECIR T
= ”"_n_ = Tl =930671.03

YE0ET1L.03

wilance of Mean (d) = Vird = = 93067.10 = §5°

ird =+930671.10 = 305.07 = 55

- iaS1172
im

= [45117.20

ﬂ:—'l A49050 40

=L = 144999.94

Difference in Mean = 117.26

117.26 Flar, conpidencetpvrilsg)

e Degree of freedom=n-1 = 10-1=9

Canfidence leve| = 0.95

;::.:. tables to, o5 = 1,833

__:“.EE o nes (303.07) = 117.264(1.833)(305.07)

= 11726+ 599.19

The analysis of results, show a variance (117.26 + 599.19) between, the
restifts gotten from manual caleulation and results goften from emploving the
ﬁﬁlﬂpﬂd module. The variance suggests no agreement between the results
- gbtuined from the software and actual caleuwlations

The implied reasons for this variance, could be atiributed to factors such as
ﬂndm error in some results form the developed sofiware, human error in the
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aual ealeulations and higher accuracy and degree of precision present in the
iiputer employed caleulations {round-off errors).
vanance is observed (0.2+ 0.2 988) form analysis gotten from comparing
i caleulated results for the sum-of-digits method with caleulated results
the software. Although, this results would imply, an immediate lack of
jerit in using the software for the calculations. When factors such as the
vitable occurrence of human errors when prolonged mathematical processes
ane, the critical requirement for the optimization of time, personnel work
wwers, documentation. porability and secority of sensitive results, are
idered: the merits of utilizing the software for calculating required
m __gnnk:ul:ﬂtims would be seen,
m"ng the database headings showed that the uwser requires a pgood
2dee of machining operations syntax for effective communication with
tem. Knowledge of how sequencing of machine operation affected
ability of jobs is also & requirement if the combined module tools of
lepreciation and scheduling are 1o be fully wilized,
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CHAPTER FIVE @ il, -
EONCLUSION AND RECOMMENDATION TN .

Conclasion
three main factors considered in manufacturing; cost time and guality provide a structure
planning and projection in production systems. According to Driscoll, e a., (2000}, the
.-.1 ility for solutions through creative engineering may present themselves, depending on
challenges of the specific applications. The aforementioned three factors form o
continuous challenge to the machine tools industry. The machining datz embedded in the
ase and formulae based algorithms of the machining calculations sub-module ensure
f it the Developed module by its utilization alds the requirements of the factor manufacturing

standards quality.

ij‘lht use of the developed module,

* [Decisions requiring the knowledge of industrial standards in machining operations

cin be met,

*  Emors 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 8 data-capture system its capability to reduce the cost of
scquiring and moving information around. Auto data-collection (AIDC) technologies
eliminate the labour-intensive and costly paper pushing that typically permeates shop foor
processes, which enables companies to reduce costs {Campbell, 2004,
According to Papamichail and French, (2004), Intelligent Decision Support Systems (D5S8s)
wse expert systems technology to enhance the capabilities of decision makers (DMs) 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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ge core interacting components of decision support systems as stated by Papamichail
. ach, (2004), namely;

.pﬁ-h:guage 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
.- s, the compifation of machining operations data and the design of the database and its
™ H:m into the Microsofi Structure Query Language Database. Wu, (2002) defines
fiab ity assessment {an important issue in knowledge engineering) of a knowledge based
'-'-:;‘-'f- s inference qualily as knowledpe validation; which evaluates and determines
prehensively if a knowledge based system performs expected functions with expected
. According to Ziatareva, (1998) validation of a KBS is intended to ensure that
3 ?srstmn is error free and performs above a certain level of acceptance throughout its entire
Jif gyele. Three fundamental tasks invalved in this process are testing. refinement, and
_ﬂﬂﬂ:m ol the Knowledge Base (KB).The developed software’s performance was
*hﬂuatﬂd by comparing the results received from queries carried out with data documented in
e database and verifying for strict conformity with expected results. The integrity of the
;l:_:_sulls showed a zero-tolerance for errors; thus, the developed module performed

satisfactorily.



an be safely deduced, that due to the Manufacturing Industry’s relationship with the
b '_ Tools Industry implies, improvement the machine tool sector would have an
. "-.._ effect upon manufacturing industry. The speed, accuracy and ease of access to
ulred data for efficient performance of operations performed in the machine toal workshop

advantageously influence the factors of speed, accuracy in subsequently the overall costs

7 mject has provided such a contribution albeit in nascent form to such an improvement;
fdeveloping an auxiliary machining module which serves as a decision support tool in the

wch m ‘workshop for machining operations.

‘Recommendation

Tie following recommendations are hereby sugpested:

¢ Deployment of the developed module into the academic workshop environment

for real life testing,

o [mprovement of the Module by acceptability ,use and required wpgrades thus
imcreasing and hepce improving the database, and by consequence the module
mbustness, Smallwood and Wennermark, (2010), also state, that a major
consideration in implementation of software technology, is the ongoing need lor

human resources (o continue to maintain and extend the application developed.

‘Hn need for accurate and proper decisions cannot be neglected in industrialieconomic
l__iﬂeinpmenl. Unprecedented and abrupt changes in market demands represent new
gperational conditions  for manufactures of consumer goods. Several factors are
simultaneously contributing to these market changes, including globalisation of the world
ceonomy, 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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ritions arc easily met. Providing through its deployment in the workshop a viable means
machining operation decisions.
P decrease in product cycles, a result of rapid engineering advances require higher
ality products at lower cost and timely response to market changes. To achieve necessary
flive advantage, appropriate business strategies and manufacturing technologies are
g The developed module presents such a viable strategy by its provision of easily
,': ssib e and accurate data, (Masekamel, ef. af, 2008).

ugh the database is designed with a module for accumulation of more data; its evolution
-~=- es5, would be enhanced only if attention is given to the “leaming™ portion of the
Evaluating the database headings showed that the user requires a good knowledge of
hining operations syntax for effective communication with the system. Knowledge of
Baw segquencing 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.

Imdustrialization has always constituted a major objective of development strategy and

ent policy, Through Industrialization, developing nations aspire to achieve higher

amufacturing) country in the West African sub-region and Africa south of the Sahara.
:l"Fw:m' according to Dickson, (2007) few studies have considered manufacturing activitics
‘within the country, most of these have largely focused on some aspects of manufacturing,
;I-l?!pecially at the regional level, small-scale industries and handicrafis. It can be safely

inferred from his research that more focused attention in the manufacturing and industrial

tectors are welcome.
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telafioldchipthickness, You can modify this

fElicn iani.HafhinEDperntiuni_DﬂtﬂDEtﬂEEtTablEAdaptEP5.1ublu]ufie]ﬁﬁhipthickneiiTahlﬂ

o uu:hinenperatiuns_natunatnEEtTahlelafieldthipthicknessTablnﬁdaptur = NEW
-_'cﬁtiﬂni.MarhinEDnErntiﬂnELEHtaﬂEtESEtTﬂhlEﬂﬂaptEri.1ﬂhltlHfiD]ﬂEhlpthithnESETahlE
()

ub J.nrariuns_uatanntasetTnhlela+ieldch1ﬂth1rknu55TahlnAﬂaptur.Fill{uachineﬂ

ot, Tablelafieldchipthickness);
system.Windows.Data, CollectionV

perations

LewSouea tablelafieldchipthicknessViewSource

f.-uhﬂinduws,ﬂatn.EnllEttiEhfiUwSﬂurcE}{fhiﬂ.Findﬁesuurc&{'tahlplafieldchipthicknESSU

e )) )i



tablelafieldchipthicknessViewSource. View. RoveCurrent ToFirst ()
J/ toad data dinto the table TahleZaFacingTurninplioring. You can modify this

[eatlond. MachineOperat lons_DatabatasetTableAdapters. Table2afac ingTurningBoringTabl
‘machinoOperations_DataDataSetTableZafacingTurningBoringTableadapter = new
tion3., HachineOperations_DatabDataSetTableAdapters. TabluZaFacingTurningBoringTabl

ations_DatabataSetTablezaFacingTurningBeringTahlosdapter., Fill(machine0Operation

501 TablezaFaci ngTurningloring);
“Systen.Windows.Data.CollectionViewSource table2aFacingTurningBoringViewSource

ﬂ:ﬁ_ﬁm.ﬂ;&ta cCnllectionViowSauree) (this,. FindResourcal " table2aFacingTurningBoring
ece®) )

" tableZaFacingTurningBorinpVicwSource,View, HoveCurrentToFirst{};

A Load data into the toble TableldalLatheFegdsHighSpeddCuttingTool. You can
code a5 peeded.

p 3, Machinedperations_DatabatafotTableddapters. TabledalathoFoedsHiphSpeedCutt
phdapter

ations_DatabDotaSetTobleldalatheFoedsiighSposdiottingToolTableAdapler = now

) ond. MachlineOporations DatabataSetTableAdapters. TaikleZalalheFeadsHighSpeadCutt
UTahleidapterd ) ; g

arations_DataDataSetTabledaLatheFeedsHiphSpeedCuttingToolTableddapter.Fill (machi

pns_DataDataset.TabledaLatheFeadsHighSpeedCuttingTool);

System. Windows. Data. CollectionVicesourco

epdsHighSpeadCuttingToolViowSource = .

1 dows  OData.CollectionViowSource ) this. Findiesourced “table3alatheFeedsHighSpeed
ToplviowSoupco™ ) 1 ; ;

tablodalatheFeadsHiphSpeediutt ingToolViewsSource Viow. MovelurrentToFirst( ) ;

! S Load data into the table TeolanpglosSinglefointTools: You can modify this

3 Abedod.

mm;,m chineOperotions DatabDatasotTableddaptors . TonlinplessinploPolntToplsTabl
e machineOperaticons DataDataSetToolinplesSingleraintToolsTableAdapter = new
tlond.MachineDperations_DataDataSetTableAdapters . ToalanglosiinglePaintToolsTabl

pter ) ;

Iperations DatabDataSetToolanglessinglePolntToolsTableddapter, FI11{machina0peration

BilatoSet . ToolAnglosSinglePointTools);
Svstem.Windows. Data. ColloctionViowSource toolAnglesSinglefointToolsVlewsource

o)
L

. Kindows . Data, Collect ionViesSource Y this. Findtesource! "toolAnplesSinglePointTools
ce*)))s

toolinplesSinglefointToolsViowSource . Viow. Movelurront ToFirst();

// Load data into the table LeaterbrillingsSizesParameters. You can modify

as headed.

i atlond.Hochinedporations DatalDataSetTabledAdapters.Centerpr I1'I.1np5.'| rasParametersT
pter machineOperations _DataDataSetCenterDrillingSizesfarametersTableAdapter = new
__H::Iti{:-:ﬁ MachineOperations_DataDataSetTabledAdapters.CenterDrillingsizesParometersT

IT |:-_r|: ].J'

ardperations_DataDataSetCenterbrillingSizesParamotors Tableadapter. Fill (machineOperat

g italataset . Conterhrdll ingsizesParaneters);

systom.Windows . bata. Collec tionV lewSourco

grprillingSizesParametersVioWsourcs =



._ dovis . Pata. follectionviowsource J{this . FindResource( "contaririllingSizesParanat
Gemree™ ) ;

centerDrlillingSizesfarametersyiowSource, View. MoveCurrentToRirst();

J! Load data into the table CuttinghinglesCastAlloyStesls. You can modify this

itation3 . MachineOperations_DatabataSetTableadapters,CuttinginglesCastAlloySteelsTa
machinebperations_DataDataSetCuttinginglesCostAlloySteelsTableAdapter = new
on3. MachinoOporat ions_DataDataSetTableAdapters.futtingAnglesCastalloyStealsTa

iy

perations PatabDatasetCuttingAnglescastalloySteclsTableAdapter.Fill(machineOperatd
gtafet. CuttingAnglosCastAllaySteals);
System, Windows . Data.CollectionVicuSource
pECasthl loySteelsVicwsource = |
dows ,0ata . Collect ionViowSouree Yithis, FindResourcel ™ |:u1:|:1nrﬂnr{lescad-t.ﬂ.11ﬂy5tl!&
Eﬂliingnnglﬂsfastﬁllﬂj5tﬁﬂIﬁﬁitHﬁDHFEEq”iEW-HDFEEUFFEﬂtTDFiF5f{}}
/) Load data into the table CuttingfFluidVelumefxternalChipRemovalGuaDrill.
g modify this code as needed.

Belication3.Machineoperations_DatabataSetTableAdapters. Cutt IngFluldvalumeExternalchip
priliTableAdapier
piperations_DatalataSetCuttingFluidvalumcExternalChipiemovalGuntrillTableadapter =

] ;; ation3,MachineDperations DatabatasetToblefdapters., fubt IinpFluidvolunsExternalchip

it prillTableAdaptor);

porations_DatabataSetCuttingFluidvelimebxternalChipReaova lGunDrilITableadapter.FL
redperotions_Datelataset.luttingFluidvVolumeExternalChiphRemovalGunDrill});

8 System.Windows.Data.CollectionViowSource
gingFluidvolumeExternalchipRemoval Gunbril IViewSource =

e, Windows , Data, ColloctionViowiource ) this  Findiesourcey "cuttingFluidvolumeExternal
IGimOrdi 111 ewSalree® } 1) ; L
dnoFLid dvolumeExternalChipromoval Gunpril W iowSource v iew  BoveCurrentToFirst( );
| /f Load data into the table
_j:wluiﬂvuiumrPr¢55Uﬁ¢Tnlvrnnlchipﬂcunualﬁunnrills. vou can modify this code as

ationd.MachineDperations_DatalataSetTableAdapters.CutbingFluidvolumefressurelnte
diipferovalGunbrillsTableAdapter

ez srations_DatalataSetCuttingFluidvolusePressurenternalChiphemovalGunbrlllsTables
B = Ny

'_ cotion3.Machinefperations_DataDataSetTableAdapters.Cuttingf luidVolumcPressaraInte
pibdgnoavalGunpri1lsTableadaptor();

ginelperations_DataDataSetCuttingFluidVolumePressurelnternalChipitemovalGunDrillsTablen
fer.Fill{machineOperations_DatabataSet.CuttingFluidVoluscePressureTnternalChipRemovalGu

RS )

: J System;Windows, Data, Collect LonWiewsouica
.uidvulumePressurflnternalchipaemuvalﬁunﬂrillsviEHSHur{e =

Windows.Data. Eﬁllerrlnnvtewfaurcf}fthis FindResourcel "cuttingFluldvalusePressura
malChiphemovalGunhrillsviewsource™ ) );

f;éuluid?ulumePrn55urnlnturnalchipanmnuqlﬁunnrillsviENSuurcE1view1HnuncurrantraFirst{

/! Load data into the table CuttingSpeed. You can modify thizs code as needed,



tieationd. MachineOperations_DataDatasetTableAdopters.CuttingSpredTableadapter
iiperations_DataDataSetCuttingSpeedTableadapter = now
ticationd Machineoperations DatabatasetTableadaplaors. CuttingSpocdTableadapter();

giperations_DataDataSetCuttinpgSpeedTableAdapter. Fill{machineOperations_DataDataset.
ud);

~ System.Windows.Data.{ollectionVimwSourcs cuttingSpecdviewSource =

dows .Data,CollectionviswSource)(this, Findiesource{ "cuttingSpeadviewSource”)))

cittingSpecdvicwsaurce. View, MoveturrentToFiest{);
Jf Load data into the table CuttingSpoedConditionsdilling, You can modify
a8 necded.

glieation3. MachineOperations_DatafataSetTableadapters, CuttingipeedConditionsMillingT
ter nachineoperat lons_CDatabatasetCuttingspoedConditionsdillingTableadapter = new
fplicationd, HachimeOperations _CatabatasSetTableAadapters . Cut bingSpeedCondit ionsMillingT

M i

figetperations _DataDataSetCuttinpspeedConditionsmillingTableddapter . FL1L {machineDparat
MEabataset. CuttingSpoedConditionsMilling};

L System.Windows.Data.CollectionVicwhourco

mipecdConditionsdi1lingViewSouree =

gt Windows . Data. CollectionviewSource } {this  Finditesourco! "cuttingSpeodConditionsMill
BRsaUrcet ) ) ) ;

p :UE‘E Ingspendi:nnﬂitian sp1LingViewSaurco Miow, BoveCurrentToFirst] ) ;

A Laad data into the table CuttingSpoedsondFoeds. You con modify this code

gation3.MachineOperations DataDataSotTableAdaptors, CuttingSpcedsandFeedsTablendap
Operations DatabatasetCuttingSpeedsandFeedsTableadapter = now
pplication3. MachineOperations_DatalataSetTableadaptars. CuttinpSpeodsandFeedsTabloddan

s0neration 5_DatabataSetCuttingSpeedsandFeedsTableddapter. Fill{machineOperations_Dat
fot.CuttingSpeedsandFecds);

- systom, Windows.Data . CollectionViowSource cuttingSpeodsandroadsViewSource =
gsten. Windews , Data. Collect fonViowSource }(this. FindResource( “cuttingSpecdsandFeedsViows
#})); :
cuttinpSpeedsandFocdsViowSource, Viaw. MoveCurrentTorlrat(];

- Jf Load data inmto the table CuttlnpiSpecdsFoedsFaceShoulderMmills. You can

iy this code as pecded,

, ication3.Machinedperations_DatabataSetTableadaptors . CultinpspeedsFeodsFaceShauldap
Tl =hdlaptor |

.:" foprations_DatalataSetCuttingSpesdsFeedsFaceshauldordillsTableidapter = new
dpnlication3.MachineOperations_DataDataSetTableAdapters . CurtingipoedsFesdsFaceShoulder
LsTablefdapter]);

thinecoeratlons_DataDataSetfuttingSpecdsFeedsFaceshouldermillsTableadapter. Fill{machine
gritians_DataDataSet, CuttingSpeedsFesdsFaceShoulderMills);
| System.Windows.Data.CollectionViewSiource
tingtpeedsFeedsFaceShoulderMillsviewSource =
1; i kindows . Data. CellectionViewSource ) (this FindResource( cuttingSpeedsFeedsFaceShoy
Ll =ViewSource” )) ) ;

cuttingSpesdsFeodsFocashoulderdillsviowsourco, Viow, MoveCurrentToFirst () ;
M/ Load data into the table Cutt:ln[.:ﬁr]r.-ed:.!:ncd-:.'-lillinﬂr_utturs. You can modify
i ceile a5 noeded,



_7 fond . MachinetOperations DotaDatasetrTableddapters. CutiingpeedsFeedsMillingCutte
Bizaptor machineOperations_DatabataSetCuttingSpecdsFeedsmillingCuttersTableAdapter

:_‘--'~ cation3, HachineOperstions _DatalatasetTableadapters . CuttingSpeodsFosdsMil LingCutte
-II_I Hptw{}; .

serptions_DatabDataSetCuttingsSpeedsFeedsMillingCuttersTableadapter . Fill{machinedpe
fis_tatabataSet. CuttingSpeedsFredsdillingtutters);

N system. Windows, Data.CollectionviouSource

ingSpeedsFeedsMillingfuttorsyiewsource =

. Mindows . Data.ColloctionVicwSource}(this. FindResource! " cuttingSpecdsFoedsMillingC
Beirca” H
:uttii{;;peedsFEEd!.Mlllingl:Irtters'diE.uSnur‘r.:E.'u'iEl.-.l.Muvetur‘run‘t‘l‘uf.irst{};

{4 Load data inte the table DrilllipcClearancedtPeriphory. You can modify this

¥ needed.

pplicationd. MachinoOporations_DatabDataSetTableAdopters. BreillLipClearanceAtPeripheryTa
gartor machineQperations DataDataSetDrillLipClearancestPeripheryTablendapter = new
jlication3.MachincOperations_DataDataSotTableAdapters.OrilllipClearsncentPardpheryTa
pliptac() 2

nefperations_DatabataSctOrilllipClearanceAtPoripheryTablesdopter.Fill(machineOperati
Wptabataset. DrillLipClearanceAtPerdphery);

Systen.Windows.Dota.Col lectioWiowsolroe

LipClearancestPeripheryViswsource =

pite JHindews .Data.Collectionviewsource) (this.FindResource( "drillLipClearncaAtPeriphe
Ensource™ 1)),

drilltipclearanceatPeripheryViewSource . View. MoveCurrent ToFirst();

f/ Load data into the table EffectWorkMaterialultraSonicMachiningRoughing,

e podify this code as noeded.

Bplicationd. MachineOporations_DatadataSetTableAdapters.EffectlorkiaterialUultrasonicka
imfloughing Tableadapter :
eiparations_DataDataSetCffectWorkMaterialultraSenicMachiningRoughingTableddapter =

iplicationd. MachineOperation s_DataDatasetTableddaptors. EFfectiorkMaterialultrasonicMa
pighoughingTablepdapter) ; !

_I‘.'l-pm*ntil:ln 5_PDatalataSetEffectiorkMaterialultrasonicMachiningRoughingTableAdapter, Fi
mithlneCperations_DataDataSet.EffectWorkMaterialUltraSonicMachiningRoughing);

| system.Windows.Data. Collection]ldwiource
pttiorikaterdialultrasenicMachiningoughingvicwSouree =

Spsten. Windows . Data, Col lectionviewSource ) (this. FindResourco( "effoctWorkMaterialltrason
BehiningRoughingViewSourca™ ) );

rthorkMaterialultrasenicMachin ingRough f.nH"l..fi pwWsource . Vim, MoveCurrent ToFirst) ) )
// Load data into the table ElectronbeomMachiningbrilling. You can modify
g eede a5 noeded,

pplication3.MachineOperations_DataDataSetTableAdapters. FloctronBeamMachiningdrillingT
igidapter machineOperations_DataDataSetElectronBoamMachiningbrillingTableAdapter = new
Mpolication3.HachineOperations_DataDataSetTableadapters.ElectronBeaniachin inghrillingT
iapter();

Eiinedperations_DatabataSetElectronBoasMachiningbrillingTableAdapter. Fill {machineQperat
B Batabatadet, ElectronBeantachiningDrilling);

3 System.Windows.Data.CollectionVicwSource

pitrondeanMachiningberillingViewSource =



JDath.CollectionviewSource ) {this FindResourcel“electronfeamMachiningbrill

N

‘glectronfeamMachiningDrillingVidwSource. Viow . MoveCurrentToFirst()]

ifitoad data into the table FeodperTooth. You can modify this code as needed.
il

A.MachineOperations_DataDataSetTablendapters.feedporToothTablefdapter
pr1s_DatalataSetFeedperToothTablaadapter = now

ond, MachineBperations_DataDataSetTableAdapters.FecdperToothTableidapter();

j*patanatasntFnedperTuuth!ahInndaptnr,Fil][mn:hineﬂpurnt{nni_ﬂntﬂnatﬂsﬂt.

1)
: System.Windows .Data.CallactioaVicwSource foedperToothVicwSource =
Mindows . Data. CollectionViowSource) (this. FindResource( " foadperToothviewSource®)))

feedporToothVicwSource. View. MoveCurrentToFirse();
#/ Load data into the table FeodperToglhHlpghSpeodSteelMills. You can modify
gk 85 neaded.

-'-g 3. MachineDperations_ DatabataSetTabledadapters. FeodperToothiHighspesdstealdlll
ber machinebporations _DataDataSetFoedperToothHiphspeadsteclkillsTablasdapter =

{fcation3 . HachineOperations_DatabataSetTablesdaptors. FomdperTosthHighSpeedstealMill
|._'|: -“H{ } :

nerations DatabatatetfecdperToothHiphSpoedStealMillsTabloadapter. Fill{machina0par
BataSet. FecdporToothHighSpeedStesiMills);

B System.Windows.Data.CollectionyjiewSounrce

FlocthidghspeedsteelMillzViewbourte =

g Windows .Data ., CollectionVicwSource) (this.FindResource( " feedparToothHighSpeedSteal
. I.'.."h [l i

" fbedgiﬁTﬂuthHighﬁpuedstEelnillsviﬂuiuurce Vipw, MoveCurrentToFirst();

M/ Load data imto the table FeedRates. %ou can modify this code as needed.

plicotion3. Hochineoperations_DataDataScetTobleAdapters. FeedRatesTabloadapter
-.tiﬂnsqnatanataSEtFEedﬂ:tesrnhlenqapter = NEW
tion3. MachineOperdtions_DataDataSetTablesdapters . FoeditatesTablaadapter]):
i iperations_DataDataSetFecdiatesTableadapter:Fill(wachinedperations_DataDataSet. Fee
1R .
b System.Windows. Data.Collactionyicksourco feedRotesviowsourcs =
Hindows.Data.CollectionViewSource) (this. FindResource(" feeditatesvisuSource”)));
foadRatesViewsSource . View, MoveCurrentToFlest( )
M/ Load data into the table FeedsandParamotors. You con modify this code as

el

ption3.MachineOperations_DatabataSetTableAdapters. FoedsandParametorsTableAdapter
l-rﬁtinns DatanataEeTreedsnndPnﬂamerequahlnﬁdantnr = (W

“'fﬂtiﬂﬂi_ﬂﬂthﬂﬂtﬂiEtFEEdsﬂndFarEmEtErsTEhlEndﬂptDF.rill{ma:hfnnﬁperﬂtiunsvﬂataue
it FepdsandParamateérs )

Systen, Windows.Data.CollectionViowSource FfeedsandParasetorsViowSource =
}?-.Hindﬂwﬁ.ﬂatﬂ.CnLluntinﬂ?iﬂuSuurce}{this.FindﬁEsuurcef‘FeedsandPaﬂancteﬂsuinuﬁuur
'} ;

feedsandParametersViowSource. View MovelurrontToFirst();

/{ Load data into the table FineBoringConditionsCarbideTools. You can modify
Il code- as needed.



lEhdnptErs.rInﬁﬂﬂﬁiHHCDﬂdltiﬂHECaniﬂETﬂ&

slication3, Machinetperations_Da talatasetTab
Bnr1ngtandltinnscarhideTuﬂlsTahlEAdapter

_15' plapter machinedpe rations_DataDataSelF ine
'-_:-T-r imi.ﬁa:hinenperatiun5__Data|}ataSEtTatlehdapter5.Fj:ml::aringcnnditinnsr_ar'bideTun
fhdupter() ;

BiLbE iuns_ﬂataﬂatasetFineﬂuringcnnditianscarbidETnnliTath.ﬂ.daptnr-.Fill(nacninenpu
tabataset . FineforingCondit ionsCarbideTools):

- Eyﬁtem.uinduws.nnta.{al]uctiunvlnuﬂnurtb

ringConditionsCarbideToolsViewsource =

[ dows  Data.CcollectionviewSource){this. Findiesource{"{ ineoringConditionsCarbid

Sourca” ) 10
finesoringConditionsCarbideToo 1gviewSource.Viow, Movedly rrentToFirst();

J/ Load data into the table

5.'_5I.H'tl"¢‘n1umEIntI.‘.lI‘nal£|liplﬁemvﬂle‘EpanhinEHnad_'-'. vou can wodify this code as

Mentiond. MachinoDperations_Dat abatasdtTablefdaptors, FluidrressurevolimeInternalchi

,::" I TrepanningHeadsTa hleadapter
Mo ptions_DataDat asetFluidPressuraVo

imlicitiond. HachineOperation 5_i:latai!ata§et1’nhlnm:| aptors.FluldPrassurevol umeInternalchi

BaltrenanningHeadsTableAdapter()

lumeInternalchiphencval TrepanningHeadsTab lokd

pevalumaInternalChipResovalTrepann {ngHeadsTablead

I '. overations _DataDataSetFluldPressu
£luidPressurevolumgInternalch ipitemoval Trepanning

b Fi11{rachincOperations_DataDataset.
1)
' gystem. Windows. bata.CollectionViewSource

i :aureh'nlumelntur'n:11Ehipﬂr:rnu-.ralrrepanningliead51.rinl.u5m|r-c:- =

et e Windows . bata, CollectionViewSource) (this _FindResource( " fluidPressurevolumeInterna

pmovalTrepanningHeadsviswsource™) ) )i

InternalChiphemovalTrepanningHead syiswSource,Viow.MovefurrentToFirst()

Pressurevolume

}/ toad data inte the table MachineReaminpAllowance. You can modify this code

lnlication3.MachineOperation 5_DatabataSetTableadapt ers, MachineReamingAllowanceTablend

' mhineﬂperatinns_uatul::atn:—‘reth:-:hineﬂnmlng,nlln-.-.u;ln:nTulalcmuptnr- = MW
i f:atil:lni.M::hinEﬂpm‘ntiuns_DHtaﬁatEiElatfablEﬁ.daptEr's-.-'-I.u:l'.ine-nr.]nudng.n'l.llnwanchahlaAd

J (i

dinniperations_DatabataSetMachinefteamin
Satatet  MachineReamingallowance) ]

Systom, Windows.Data,Collect fany'i
Bvsten, Mindows ,Data. Collect ionviowSource)(this,

1)

gillowanceTableAdapter, F111 (machinedperations_D

evicourcs machinoReamingAllowanceViewSource =
Findreseurce! "machinzfeamingallowancavie

i
machineReamingAllowanceVi awSource, View. MoveCurrentToFIrst(};
/! Load data into the table MachininpConditionsGunbrilling. You can modiFy

8 code o5 needod.

JMach IndnpConditionsGunbrilling

. e jrationd.Mac hineuaﬂrnt{nn s__n-ntal:ratﬁetTnhlmﬂnpter5
onsGunbrill ingTableAdapter =

fdapter machineOperation s_DataDataSetMachiningConditi

fhaplication3.Machinelperat ions_[et aDataEEt'TablﬂAdnpters MachininpConditionsGunDrilling
akdapter();



er. 111 {machineOpera

I
iy 'tinns_n-:ltaﬂntaS-EtHathiningEnndﬁriunsﬁumri l1ingTableadapt
.;ﬁFﬂllﬁ&t-Hﬂﬂhiﬂtﬂﬁ{ﬂﬂditiﬂhEEUHDFilliﬂﬂ}]
Sqﬂtnn.uinduws.Data.cnlluctinnv#EHSnurce

h;¢E--ditinnsﬁunﬂrilltngviuusuur:e o | :
{ ndows. Data. rollectionViswSource}{this.F indresourcol "machiningCond itionsGunDril

wsource™}))
iy uuchiningcunditinn5Eunnrillinguiewsuurce.Uieu.anecurraﬁtTnFirstt};

// Load data into the table MillingCuttingSpeeds. You can modify this code 2%

[ :
Dﬂtﬂﬂatnﬁ?t?nblehduptnrs1Hilt1ng£uttingSpEEd:TBblEAuapt

111ingCuttingSpeedsTableadapter = new
_patabataSetTableAdapters. Mi1lingCuttingSpecdsTableAdapt

I
2 -t1nﬂl_ﬂatnData5utHil1iﬂgﬂutting?peedﬂTahleﬁdaptﬂr.Fillﬂnnthineﬂperatinns_ﬂltl

t11ingeuttingspeads);
N Sf:ten.ﬂindnus.nata.Eul;uctiunviewﬁuurce uillingcuttingSpuadeinuﬁnurtu =
' 'Hihduus.unta.Enllettinnuicusuur:u}{this.F1ndnn;nurcnt“milling;uttingspeeds?iensn

&

mi11ingﬂuttingﬁpneﬂsﬂiﬁiﬁaurcn.?inu.aneCMrr&ntTnFirst{}; A%




HELT AND TROUBLESITCH T ING SUBE-ROBLILE

ptiond. POEH: InDataSet pOBHelpbataSet =
tiond,PoBRHelpbataset) (this, FindResource( " pDBHeIpDataSet"}) ) ;
/! Load data into tha table HelpTurning. You can modify this code as needed.
. WoFhpplicationd. POEHelpDataSetTableAdapters HelpTurningTableAdaptor
f{'-u tHelpTurnlngTableadapter = now
flicationd. PDDHelpDataSetTableAdapters. HelpTurning TableAdapter(); !
pOfHelpDatasetHolpTurningTablepdaptar. F111{pbBHel pDataSet . HelpTurning);
system,Windows.Data.CollectionViewSource helpTurningViewSource = !
Mindows . Data. CollectisVicwSourca) {this. FindResource( "helpTurningViewSource® )} );
helpTurningviewSource. View, MoveCurrentToFirst();
// Load data into the table MilliegTroubleShooling. You can modify this code

plication3., PDAHe]pDatasetTableAdapters MillingTroubloShootingTabhl chdapter
MplatatetMillingTroubleShootingTableadapter = now
on3.POOHelpDatasetTableAdapters: Mi11ingTroubleShoot ingTablasdapter();

a5etMillingTroubleshootingTableadaptor. Fill{pDEHelpDataset.MillingTroubleSheotl

Systom,Windows.Data.CollectionViewSource millingTroubleshootingViewlSource =
.Hlndnus.Data.iﬂllqctiunvieuﬂuurce}{thiﬂ.Findﬂnsnurtﬂ{"lLlliﬂgTrﬂubIESHEDting?iﬂw

miIllngTrﬂuhlEShDﬂtiﬂgViEHEHHFEﬁ WioW, MoveCurrentToFirst(};
J/ Load data into the table BoringTroubleshooting. You can modlfy this code

WpfApplication3. PoBHelpDataSetTableAdapters. BoringTroubleShootingTableadapter |
felptatasetBoringTroubleShootingTableddapter = new
‘.Lﬁjtiqng,FanE1pu3tasetTahlnadapterg.EurlnHTrﬁubJﬂ&hnutinHTahlendeter[};

Fk-:ataSntHnringTraubleshautingTahluﬂathcr,Fi11{pDHHﬁ]pD&taﬁct.ﬂurJnETrﬂUDIESHuuting

System. Windows . Data. CollecticViowSource boringTraubleShostingViswSourcs =
pe, Windows .Data, CollectionviewSource ) (this. FindResource( “boringTroubleShoot ingViews
14 i
baringTroubleshootingyiewsource  View,. MoveCurrentTaFrirst();
| WpfApplication3.POEHelpbataSetl pDBHelpbotaSotl =

tipplication3, PDEHelpDataSetl ) {this, Findiesource! *pOotielpDatosetl™ 1) ; ¢
A/ Load data into the table HelpTuening, Yew can modify this code as needed.
Wpfapplication3, PDOHelpDatasetiTableadopters . HolpTurningTablesdapter
_:-jnﬂataﬁetlnelpTurningT:hleAdapter = nep
fiprlicationi. POBHeIpDatasetiTableadapters  Helplurndnp Tablafdapter( )
] phfHelpbatasetlHe I pTurningTableAdapter. F1L1{ phaHelpbataSetl HelpTurndng )
| System. Windows. Dato, CollectionVicwSource: helpTurningViewSourcel =
L5y e Windows .Data . CollectionviowSource ) (this . FindResource( “helpTurningyiswSoureel” ) ) )
helpTurningViewSourcel. View. MoveCurrentTofdirst();
/¥ Load data into the table MillingWithCarbideTools, You can modify this {ude
shendid.

#onlicationd.POEHelpDatasetlTablendapters. MlllingwithCarbideToolaTabloadapter
--pDatnSEtJHi11ingwithEﬂrhidETnﬂ151nhlEedaptEP = new
aplicationd.POBHelpDataSetiTobleAdapters, MillinpithCarbideToolsTab Toadaptar();

e plataSetiMillingithCarbideToolsTableAdaptes, Fil1( pDBHelpDatasSetl . M111ingwithCarbid
; 1}:



Systpm.windnws+Dﬂtn,Enllnctiunﬂiunﬁuurcu willinpWithCarbideToolsViewSource =
_gu,uindgq;,natn,cullactIunviuwﬁuur:uj{this.Ftndnusnur:n{“mi1iing§ithtnrhidnTun15Uiu

L H
i millinEhith{ﬂrbidETﬂﬂIEViEHSDuFEE.ViﬂH.HﬂUﬂEuFFEﬂtTDFiPEt{};
¢/ Load data imto the table GunbrillingTroubleshooting. You can modify this

- ) _ needied.,

rr':itiunl,FDEHElpﬂataﬁﬁt!TablEAdaptéFi.EunDFlllinETrHUDlEShﬂﬂtiﬂﬂTdblEﬁdﬂﬂtEr

_1'vrusntiﬁunurillinﬂTruublnihuutingTﬂﬁlnﬂdﬂﬂtEF = new
L.fc}tjnna.pnauglpuataget1Tab1Enﬂapter4_ﬂunhri111nglrnuhluhhuntinglnblnndaptET{};

' =aSEtIGunDHillingTruuhleshuntingTahleAﬁapter.FI11{pDﬁHulpnataSeti,ﬁunnrillingTru

g |
Eystem.winduws.Data.Euli#ctinnvlnwﬁuurth pundril lingTroubleShoot ingViewSource

-ju:1Hindﬂws.ﬂatn.iﬁllnctiunviﬂwﬁuuﬂ(e}{thi5.FindﬂosDHFEE{"punDFillingTrﬂuhleShnntlnﬂ

ree”) ) )
| t1ngviau5ﬂurce.vieu.ﬁaUﬂcurrentTaFirst{l;

gunDrillingTroubleshoo
/! Load data into the table Trnﬁqnningrruuhlnﬂhanting. vou can modify this

: peeded,

""=tiuq;.pnnHa1puata5nt1Tah1nnd;pters;TrepanningTrnuh105hnutinnTnhlehdnptEr

Wls0ataset1TrepanningTroubleshootingTableadapter = new
' I:lliﬂnj.PDEHE]FD:IEEETITHHlEﬁdaptErE;TrupﬂﬂninﬁTrhuuluﬂhuﬂtinﬂfﬂhlﬂﬂdﬂPtEFfj:

il niqtlTrEpanningTrutheshuutiugTahlgﬁdapter.F111{pDHHn]pData5et1,Trapann1ngTruuh

BJ;
systen.Windows,Data.CollectionVipaSource trepanningTroubleshootingviewSource

w-.yindaus.nata.culln:tinnuiuwﬁuurceltthii,Findﬂesuurte{"trﬂﬂa“ﬂiﬂETFﬂuhIEEhﬂﬂtinEV

irce)) )
t;epanningTruuh1eshuutingvieanufce1view.HuveCurrentTuFirst(j;
+f Load data into the table BoringTroubleShooting. You can modify this code

fTititinHEqFDEHE1pﬂata$ﬂtlTﬂb1EAdﬂptEF$tﬂnriﬂﬁTFEuhLtShuﬂtinETah]EﬁﬂnptEP

i ~itﬂﬁEtiBnringTrﬂublﬁﬁhuatingrahleﬂduﬁtﬂr = N
,J-:ltlﬂnﬂ.PEHHElpﬂataSEtlTahleﬁdapterséﬂurlng?ruuh1EShﬂDtinnlﬂhlﬂﬂﬂﬂpttPf}j

3 *=taSEtlﬂnringTrnuhleﬂhnutingTablnhauﬁter.Fill{pﬂﬂmelpuntaﬂeti.Enrinﬁtrnuhlnshuuti

system,Windows.Data.CollectionViswsource boringTroubleshootingViewSourcel =
éu-.Hindﬂws.ﬂata‘Eullnqtiunvinwﬁﬂurtej[thisqFindRESﬂUPEE["bﬂriﬂﬂTFﬂUblEEhﬂﬂtingﬁiﬂﬂﬁ
et} ) )5
hurlngTrnuh1&5hnnting¥iuu5aurcei.Uicu.ﬂuuecurrenttarir5t{}:

/! Load data into tho table nun-irgTrnuhlcﬁhnutinE. You ran modify this codae

fan1ication2. PDBHE1pDataSet1Tableadapters, keaning Troublefhoot ingTableAdapter

::gdntusHtlueamingTruuh195hnntingfahlu#dapter = (oW
i-icaticna.Pnahelpnataﬁetifnhlendnpters.FenningTrnuh1uﬁhnntinnghi#ﬁdaptEFE};

, system.Windows.bata.CollectionViewtource reamingTroukleShoot ingViewSource =
--IIJﬂﬂdnus.nata.EullE{tinnViﬂuﬁuurcE}{this.FindHESGUPtei“reaminﬂTPﬂubIEShuutingﬂiEH

o
EE")] )3
reamingTrﬂuhleﬂhﬂutiﬂﬂ?iﬂuSuuFEE.vlﬁﬂqHDﬂEEuFantTDFirst(];



// Load data into the table MillingTroubleShootling. You can modify this code

iication3, PDBHe 1pDataSetiTableAdapters M1 IngTroubleShootingTableAdapter
ghataSet1MillingTroubleShootingTableAddptor = new
entiond, PDEHe lpDatasetlTablefpdapters . MillingTrovhleblhootinpgTableAdapterd )

iatasotiMillingTronbleshaot ingTabladdppter. FI11{pO0HelpDatasetl. Mi11ingTroubleshoo

| Systom.Windows.Data.CollectionVigubource nillingTroubleshootingyiewSourcel =
i, Windows ,Data.CollectionViowSource {this. FindResource! "millingTroubleShootingView
0t))); .
mlllingTroubleshootingylewsourcel . Visw HoveCurrentToFirst]);

/f Load data into the table TappingApplicetions. You can modify thiz code as

WpfApplicationd. PoOHelpDatasSetlTableddapters . TappingipplicationsTableAdapter
piiatasec iTappingapplicationsTableAdapter = new
plication3. POBHelpDataSetiTableddapters. Tappingappl Lcat ionsTabloadapter();

:;f@tlS:tiTappingAﬂplica:iunsTaulehdap!ur.Fil1{nDEHE1nDdtaSutl.TappingAppli:atinns};
System. Windows.Date,Colloct ionViowSource tappingApplicationsViswSource =
jen. Windows . Data. CollectionViewSource) (this. FindResource( “tappingAppli cationsviewSou

tappingipplicationsViewSource  View. MoveCurrentToFirst();
A Load data devbe tho table GrindinpWheelappllcstions. You can modify this
35 paeded .

fplicationd. PDBHelpDatasetiTableAdapters, Grindingihee Ligpl lcat bonsTableAdapter
Hplatabet 16rindingWheelapplicationsTableadapter = now
tationd. PDEHelpDataSetlTableAdapters, GrindingsheclipplicationsTableAdapter();

a5at15rinding‘hheel.ﬁppIiratians'.l'ahléﬂdapter.Fill{pDH!iulpﬂataSﬁtl+-Er1ndingb.lha-u.‘l..ﬂ.p
ions);

system.Windows.Oata.Callect lonVigebonrce prindingdheolipplicationsViewSource

§ten. Windows . Data . CollectionViowSource) {this.FindResourcel “prindingshee 1applicationsy

grindingWheelipplicationsviowSource, Viow, Movelurrent ToFirst ()
_ /f Load data into the table CuttingFluidsApplications. You can modify this
4 sooded .

. ation3.POBHelpDataSetiTablefdapters,CuttingFluldsapplicationsTableddapter
ElplataSet1CuttingF luddsapplicationsTableAdapter = now
prlicationd. PORRe L pDatasetiTablondaptors | CuttinpFluideapplicat ionsTahleadapter] ) ;

IpiatasetiCuttingFluvidsapplicationsTab Teada pter, F111{pDEHeIpDataSetl . CuttingFluidsAp
tatians ) ;

System, Windows.Data.CollectionViewSaurce cuttingFluidsapplicationsViewSource

M, Mindows.Data. CallectionViowSource ) (this. FindResource( " cuttingFluidsapplicationsy
N

cuttingFluidsapplications\ViewSource.View. MoveCurrentToFirst();

£ Load data inte the table EloctrodeMaterialPropertics, You ean modify this
neoded.

gplicationd. PORHe1pPatasSet 1 TableAdapters. Elect rodetater i al Propert iasTableAdapter
lpiataSetlElectrodeMaterdal PropertiesTableadapter = now
plicationd.POBHelpDatasSetiTableadapters. ElectrodetateriadProport lesTableadapter( )




mataset1ElectrodeMaterfalPropertiesTablefdanter. F111{poBRHelphatasetl . Elect rodeMat e
3
Systom.Windows. Data.CollectionViowiource
fndedaterialPropertiesviowSource =
fhea. Windows . Data. Collect fonViewSource) (this, FindResource( " electrodeMaterialPropertie
ree")) )
electrodeMaterialPropertiesViewsource, View, MoveCurrentToFirst();
A Load dota Anto the table Haterialsonddon¥raditionalMachining. You can
this code as needed.

’_:.w-r. lan3.POEHelpDatasetiTableddapters.MaterialsondionTraditionaMachiningTableAdap
i platatetidaterialsandionTraditionalMachiningTableAdapter = new
ationd. PDAHe IpDataSetiTabloAdapters . MaterialsandionTraditionalMachiningTableAdap

:Set:I.Hater.1.alsandﬁunTrnd:ltianalHac'hlnln[;'l"al:llend.:lpI:m' Fill{pOBHalphatasetl . Mater
raditionalMachining);
System.Windows.Data.CollectionVieuSource
flalsandNonTraditionalMachiningViewSource =

m.indews  Data. CollectionViewSource ) this. Findiesourcel "materialsandlonTraditional
i ewSource ) ) );
materialsandvonTraditionalMachiningViewSource. Viow, MoveCurrantToFirst();

/) Load data inte the table ComparlsmfraditionalandronTraditionalMachining.
o modify this code as noeded,

cation3 . POEHelpbatasetiTablefdapters., CompardsmTradit ionalandioaTraditionalMachind
lidaptor piEHelpbataSetlComparlsaTraditionalandienTraditionalMachiningTableAdapter

cation3. PDBEHelpDataSetiTableAdapters. ConparlamTradd tionalondlonTreditionalMachind
T p[q_-r-“"

ool taSctiCﬂnparismTradiT1nnulandﬂnntraditinnalnarh{ninrrahlcﬁﬂﬁptﬂr Fill{pDEHelpDat
noarismTraditionalanddonTraditionalMachining);

System.Windows,Date, CollecbionVicwsSourco
raditionalondienTraditionslMechiningVieswSource =
Jindows . Data, CollectionVisGourco ) {This, FindResourcel "comparlsmTraditicaalandion
lﬁnimac hindngWiewSource™)});

iTraditionalandienTraditionalMachiningViewSource. View. MoveturrentToFirst();
ff Load data inte the table NonTraditionalMachiningSerfaceFinish. You can
1;!1f5 code a5 needed.

cationd, POEHelpbataSetiTableAdopters | RonTeaditionalBachiningSur-facaFinishTableAda
Mulpmtﬂﬁnt:lﬂnnTrad:tmnalr-hchinJ.nﬂS-urfaceFinishTablmdnpter = new
] ir:atal:lni PhiHelpPataSetlTablesdapters Moo TraditionalMachindnpsurfaceFinishTabloAda

:It.:SEtlHt':-nTr'aditinnalHn:h-ningsur-Fa:quni{I1TabJ¢-A:.r-|p1_er Fill{pbBHelpDatasetl, NoaT
eaplMachiningSurfaceFinish) ;

System.Windows. Data. CollectianViowSoin oo

it1DnalﬁﬂfhinlﬂESUPfﬂcEFinishUieuﬁuurcE =

:'- bem Windows . Data. EI'.'I'IJ.EE'I‘.'J.U-I1J1L'.'.I5EIIJF'|!'F]-I."L1'I:I.*1 FindResourcef "nonTraditionalMachiningSur

gfinizhviswsource™) ) )

nenTraditionalMachiningSurfacefinishviewSource View. MevelurrentToFirst]);

{{ Load data into the table Ernachingnppli:atluns ¥ou can modify this code

Apeided.,



Wpfapplicationd,poBHelpbataSetTableadapters, DroachingfoplicationsTableAdapter
ssetBroochingApplicationsTableAdapter = new
on3.POBHelpDatasetTableadapters, BroachinpApplicationsTableadapter();

- JaSEtErnaLhinthpl1catinnﬁThhlEhﬂapter.Fill{pﬂﬂﬂﬂlpbﬂtﬂﬂEt.ﬂﬂuathihgﬂppllcﬂtiﬂﬂs

System.Windows.Data,CollectionViewSource broachingApplicationsViewSource =

m .Hinduws.nata+cullect1unview5nurcc3:1h1< FindResource( “broachinghpplicationsViews
F1); .

1 broachingApplicationsViewSource. Miow . MoveCurrentToFLlrst]): :

M/ Load data into the table Broachingfpplications. Youw can modify this code

plication3,PDBHE1pDataSet1TableAdapters BroachingApplicationsTableAdapter
plallataSet1BroachingapplicationsTableAdapter = niw
lication3. PDBHelpDataSetlTobleadapters, Proachingappl lcationsTableddapter();

aset1BroachingiApplicationsTableAdapter . Fill(pokHalpDataSetl. Broachingapplicotio

System.Windows.Data.CollectionvViewSource broachingApplicationsviewSourcel =
ftea. Windows . Data. Collect fonViewSource Y this. FindResource( "broachingapplicationsviews
0))):

| broachingapplicationsviewSourcel. View. MoveCurrentToFlrst( )

ff Laad data Ente the taoble ElectrolyteSolutionApplicaticn. ¥You can modify
edp a3 noaedod, a |

i{ cation3. PDBHelpDataSet1TobleAdapters. ElectralytoSolut lonapplicationTableAdapter
MptatasetiElectrolyteSalutionspplicationTableadaptor = now
pelication3, PDBHelpDataSetiTableddapters. FlectralyteSolut ionapplicationTableAdaptery)

platasetiElectrolyteSolutionapplicationTableAdapter, Fill{pbEHelpDatasSetl. Electrolyt
iipplication);

System.Windows. Data. CollecrionViowSource

fralytesolutionApplicationViewSource = |

”5 Hhummsjnnt& Enllﬂcr;unViLwinunro}{thi5 FindResourcel "electrolytesolutionipplica
In'l.l".l'l :I :I.

Electrnlyteﬂulutinnﬂppli:atlﬂnviﬂuSnurcu View, MoveCurrontToFirst();

W /f Lood data into the table ElectrodeMoterdalScloction. You con smodify this
s predrd

q:itinnH,PEHHEIpDEtEEEtl?ﬂblEAdaptEr5+ElECtruﬂbHarbriuJﬂrJrrtjmnTnhleﬁﬂapter
BipiotasetlElectrodeMaterialselectionTahloddapter = now
ilication3. PDBHelpDataSetiTableadapters. flect rodedtaterialSelectinnTabl eAdapter();

Hpiataset1EloctrodedaterialSeloctionTableAdapter. Fi11({ pDoliel pnataSetl. Elect rodeMater

HH
System.Windows.Data.CollectionVd ﬂurlﬁnur‘l:e oloctrodeMaterialSel actionViewSource

gt Windows . Data. CollectionViowSonrce ) this . FindAesource! "alectrodoMaterialSelaction
=¥ '
electrodeMaterialSelectionViewSource. View. NoveCurrentToFirst( ) ;

]

privite void tﬂmhﬂﬂﬂ:ﬂI_DFDPDMEIDEEﬂ{I::!-hjECt sender, Eventargs e)



string cs = @Data Sources, \SQLEXPRESS:" + -
ttachobs | lename= |Databirectory [ \MachingDperations_Data.mdf;Integrated

True;" + |
Timeout=38:5" +

jor Instance=True;"; _ _
string 5413.25 = "SELECT tensilestrength FROM Tablelafieldchipthickness WHERE

o,

grial & "% + Hl:ur‘kl}intuﬂiltﬂr'iElfﬁmﬂﬂﬂﬂ#ﬂ--'ﬂl‘ﬂ:ﬂ: I' :
sglconnactian con = naw sgloonuectionf{cs};

con.Opend )

splcommand cmdd = new SglCommand(sqli23, con);
comboBox? . Itemssource = :mdS.E:Tcu’cﬂRuudar{};

conboBox?. IsEnabled = true) |
comboBox3. IsEnalbled = False; |

3 |
private vold PDB2_Loaded{ehject sefder, RoutedEventArgs o)

i I

B } [

private wold workPieceMatorialCombooxd _Closed({ohiect sender, EvontArgs e}

il -
. string esl = @"Data Sources.\SQLEXPRESS;" + )
tachtFilenames |DataDirectory | \MachineOperations_Data.mdf;Integrated Security=True;

geect Timeout=38;" + i
B Instance=True;"; [

_ string sql = "SELECT DISTINCT WorkfieceMaterialiardnessBHN FROM
faglesSinglePointTools WHEAE WorkPieceMaterial = % 4 warlkilecoMaterialComboBox3. Text

sglfonnection cond = new SqlConnpct ionfes2);

cons.Openg);
sglCosmand cmdls = new SglCommand{sql, conb);

workPieceMaterislHaordnes sBHNConboBoy . TtemsSource = cmdls, ExecuteReader();
}

private wodd hH:rkFieceHateriamnmmisEHHEﬂﬂllmEﬂi_Elnsed{nbjett sender, EventArgs

string cs52 = @'Data Euur:&.\SQLEIFREES;" + "
&hobFilename= |Databirectory | \MachineOperations_Data.mif; Integrated Security=True;"
fiect Timeout=3B;" +

p Instance=True;~;

string s2ql = "SELECT DISTINCT ToglMmaterial FROM ToolAnglesSinglePointTools
‘WorkPiecedaterial = *" + workPleceMaterlalComboBoxd.Text + ©' AND
foeetaterialHardnessBHN = '" + workPleceMaterialHardnessBHNComboBox., Text + "'";



Eglconnection conb = NéW 5:|]Enr|::ir_-u1;1nn{c52];

cons. Open( ) I

‘SglComeand cmdlS = new SqlCommand(sql, conS);

|
comboBoxd . TtemsSource = cmdl5. ExgcuteReadar]);
} i

. I
private vedd button7_Click_l1{object 'sender, RoufcdEventArgs e)

{

| string €52 = @'Data Source=,\SOLEXPRESS;" +

il ilenpme=|Databirectory| '-.H.a.::hineﬂgnrﬂtinn 5_Dota.mdf;Integrated SecoritysTrue;®
|

ict Timeout=30;" + :

sranoe=True; "; I

string sqll = “SELECT fackRakeinglelnbegrees FROWM ToolAnglesSinglePointTools
MeceMaterial = """ & workPleceMaterdalComboDox3. Text + "' AND
coMaterialHardnessBHN = % & workPioceMatorialHardnes sBHNComboBox. Text + " AND
ial = '" & comboBoxd.Text « "'%: |
string sql2 = "SELECT SidefakeangleInDegrecs FAOM ToolAnplesSinglePointTools
EdoraPleceMaterdial = "" + workPleceMaterialComboBox3, Text + ©' AKD
HireMaterialHardnessBHN = '" + workPisceMaterialliardnessBHNComboBox. Text + =' AND
ial = '" + combofoxd.Text + *'%;
string sgl3 = "SELECT EndClearancefinglelnDogrocs: FitOM

glesinglePointTools WHERE WorkPieceMaterial = '* + workPioceMaterialComboBox3. Text
VD WorkPleceMaterialHardnessBHN = 'Y & workPiecematerialHardnes sAHNComboBoy ., Text +
W ToalMaterial = ** 4+ comboBoxd.Text + I
_' string =ald = "SELECT SideClearancoangleInDegsoes FROM

glessinglePointTools WHERE WorkPieceMaterial = *" + workPieceMaterialComboBox3.Text
DD WorkPieceMaterialHardnossBHN = '™ + workPieceMaterialHardnessiHNComboBox. Text +
Bl Tocirtaterial = ' & comboBoxd.Text « 7'7;
. string sgl5 = "SELECT SideandEndCuttingEdpeInDeprecs FROM
MiplesSinglePointTools WHERE WorkPleceMaterial = '" 4 workPigceMaterialComboBox3. Text
W WorkPicceMaterialHardnessBHN = '" + workPleceMateriallardnessBHNComboBox. Text +
i ToplMaterdal = '® + ¢comboloxd Text + '":

SplConnection cond = now SqlConncctionfcs2);
cans.Open(): |

Lglommand cmdl
S lCommand emed?
SqlCommand emd3
SglCommand cmdd
SglCommand - cmds

now SolCommand (sgll, cons);
now SilCommand(sgl2, conS);
oW SglComsand{sgll, cons);
new SglCommand{=qld, conS);
new SqlCommand({sqls, consy;

ioa

emdi.Executescalpr]) 4 " Dogreas™:

label2.Content =

laball.Content = cmd2.ExecuteScalpr() + = Degroes”;
labeld.Content = cmd3.ExecuteScalar() + " Dogroes”;
label5.Content = cmd4.ExecuteScalar{) + " Depgroos®:
label?.Cantent = cmdS.ExecuteScalar() + * Deproes”;




private void t22_Loaded{object sender, RoutedEventArgs e}
’ |
'_irivatu vold combofoxs_DropdownClosed{obiect sender, Cventirgs e)

{ 4
! string c52 = @0ata Sourcos.\SQLEXPRESS:" + _
hilFilename= |Databirectory | \MachineOperations Dota.mdf;Integrated Securdtys=Trug;"

= Tineout=30;" +
gnstance=True:";

ctring sql = "SELECT DISTINCT [depth of holo in millimetors] FROM
iBvelumeExtornalChipRemovalGunDrill WHERE [size of drill in millimeters] = ** +
Text « =" "3

SqlConnection conS = new SglConnection(cs2);

conb . 0pend);
cglCammand cmdls = new SqlCommand{sgl, conSi;

comboBoxs . TtemsSourco = CmdlE.EﬂE:utnﬁEadErfJ;

'

private vodd buttons Click L{object sender, RoutedEventArgs e)

{ —

1 string cs2 = @"Data Source=. \SOLEXPRESS ;" +

1 hobFilenama= |Databirectory | \MachineOparations _Data.sdf; Intograted Security=True;"

oct Timeout=30:" +

jtr Instances=Truo;";

| string sgl = TSELECT [Tluid: flow volmme in Iitre per minute] FROM
ngFluidVolumeExternalChipiomovalGunDrill wWeERE [size of dreill In millimeters]) = *" +
gaxh. Text + ™' AMD [depth of hole dn millimoters] ='" + cosboBoxe.Text + """

SqlConnection conS = now SglConnection{csd);

con5.Open();

SlCommand credlS = new SqlComsand?sgl, consj;

labelll.Content = cmdl5.ExecuteScalar():
} i
|
private void tabItem25_Loaded{object 'sender, RoutedCventirgs e)
{ 1
} |
private vold :nmhnunx?_ﬂrupﬁnwnclnsndkubject sender, Evontares e)

{
string £52 = @"Data Sources.\SOLEXPRESS:" 4
WbFilename= [DataDirectory | \MachineOperations_Data.mdf; Integrated Security=True:"

MECt Timeout=38;" +
i Instance=True;":

-




string sgl = “SELECT DISTINCT [tool matarial] FROM
donditionsMilling WHERE [work piece material] = " + comboBox?.Text & 7'

cqlcennection coas = new SqlComnection(cs2);
cons.Open() ]
Sqlfommand emdis = new SqlCommond({sql, con5);

conbafoxd, TtomsSaurce = rndlE,EFecuteﬂeader{};
'
private void button® Click 1(object sender, NowtedEventdrgs a)

it

string €52 = E0ata Source= \SQLEXPRESS ;" +
bFiloname= |DataDirectory | \MachineOparations_Data.mdf; Inteprated Security=True;"

et Timeout=30;" +
ge Instance=True;";

A string sqli = "SELECT DISTIMCT [cutting speed in motors por minute] FROM

igSpeedConditionsMilling WHERE [work piece material] = ** + comboflox?.Text + "* AND
material] = '" + comboBox®.Text + """

string sql2 = “SELECT DISTINCT [cutting Teed in millimeters per tooth Ffar
111s] FROM CuttingSpeedConditionsMilling WHERE [work piece material] = '* +

pioET. Text + *° AND [tool materisl] = *% + comboBoxB.Text + ='%;

string 5ql13 = "SCLECT DISTIRCT [cutting feed in millimeters per tooth for

iellis] FroM CuttingSpeedConditionsMilling WHERE [work pieco material] = " +

giakr. fext = ' AND [tool material] = "] + comboBox8.Text + “'";

steing 5ql4 = "SELECT DISTINCT [cutting Fesd dn millimeters por tooth for

and side mill] FROM CuttingSpeodConditionsMilling WHERE [work plece materlal] =

boboxT . Text + "' AND [tool materdal] = '" + comboBoxB. Text + "'";

string 5q15 = "SELECT DISTIMCT [cutting foed in millimeters per tooth For end
] FRON CuttingSpesdConditionsMilling WHERE [work piece material] = '"

o7, Text + =' AND [tool material] = *" + comboBox#.Text + “'";

string sql6 = "SELECT OISTINCT [cutting feed inm millimeters por tooth for
wtters] FROM CuttinpSpeedConditionsMilling WHERE & [work picce material] = '5 +

lcx?. Text + " AND [tool waterdal) = '" & comboBoxB.Text + "'";

L

SqlConnection conS = new SqlComnection(cs2);

cons.Open{y;

SnlCosinand ¢midl5 = pow Sglcommand{sgll, con5): 3
Sqlcomsand cmdld = now SqlCommand(sql2, conS);
sqlCommand cedl? « now SqlCommand({sql3, conS);
sqlCommand cmdi8 = new SqlCommamd{sqla, cons):
sglCommand cmdl9 = new SqlCommand{sqlS5, cons);
SglCamnand emd2D = new Sglcommand{sglh, con5):

labellg.Comtent = cmdlb. Executﬁ!i:alar{ Yx
labells . Content = emdlf. ExecuteScalar();
labell?.Content = cmdl?.Executescalar();
labellR,Content = cmd18.ExecuteScalar();
1abel26.Content = cmd19,ExecuteScalar();
lahel21.Content = cmd:a.Executu5§a1ar{};

- " —



private void tabItem?s Loaded{object sendor, Roubodbventhrgs o)

{
¥

private vold combefox® DropbownClosed{object sender, Eventirgs e}

{
steing €52 = @"Cata Sources=.\SQLEXPRESS;"
nkFilename= |Databirec tnr'f] \Machinefperations Data.mdf; Integrated Security=Trua;"

Bnect Tincout=38;" +
Instance=Trye: "

string sql = YSELECT DISTIRCT [work plece materlal hardness (beinaell
fess)] FROM CuttingSpeedsFeedsFaceShouldertllls WHERE [work plece material] = " +
ol Text + “'";

Sglionnection cons = new SglConnestlon{csa);
coinS, Opent )
tqlCommand cmdis = new SglCemmand(sql, cons);

comboBox1d. ItemsSource = cmdls, ExecuteReader();

t

private vold buttonlo_Click i{ebject sendor, Rautodfivontirps a)

{
string ¢s2 = @"Data Source=.\SQLEXPRESS;™ +
hObFilepame= [DataDirectory [ \MachineDperations_Data.mdf; Integrated Security=True;"

aE Timeout=38;" +
Er Instanco=Trva; ™ |

string sqll » "SELECT [work plece material tenzile strength] FROM
eedsFeadsFaceShoulderidlls WHERE [work piece material] = '“ ¢+ comboBox9. Text +
[uork piece materlal hardness {brinall hardness)] = '~ &+ comboBox1@.Text + *'";
5 string sql2 = "SELECT [quttin speed in w/min for SANDVIE EﬂdﬂﬂﬁHT GRADE 51.P|:'P
| FRtM CuttingSpeedsFeedsFaceShoulderills WHERE [work picce materinl] = ** 4
foboxd. Text + “'. AND [work picce material hardness (brinell hardness)] « *=
el Tl Toxt + "*";

string sq13 = "SELECT [ecuttlin speed in m/min For SAMIVIK COMORANT GRADE S4(p
CittinpSpecdsFocdseacoShonldepMil s WHERE [unrk piece matorial] = ** &
el Joel 8 " MM Juek ploce maleplal hoedivess {elne Ll inoessy ] o« ' o+
0L Text ¢ "%
| stelog syld < "SELECT [eulbdln speed Lo mfwln For SANDVLE COMORANT GRADE S6. (P
] RO E1.I'I:I:inng-Ebd"F-Eﬂdsl'ﬂtEEilnuldnrHilli WHERE [work plocoe material] = "%
eyt Text + "' AND [work piece mainr'ial hardness. (hednell hardness)] = % +
feliox1d. Taxt + "'7;

string sql5 = "SELECT [feed in millimoters (me) per tooth] FRAOM
RingtpeedsFeedsFacaShoulderMills WHERE [work pilece moterial] = """ + comboBoxd, Test +

[work ‘piecce material hardngss (bringll hardness)] = '" 4 comboboxio. Text + "'%;

Lglfonnection conS = AewW SglConfection({cs2);
conG.0peny };

new Sqlcommand [ sqll, conS);
neW S lCommand(sgl2, conS);

sqlCommand cmdl5
YglCommand cmdls



al o e
SqlCommand ¢md1? = now SqlCommand(sql3, cons); Y
SglCommand cmdi# = new Sqlcomnand(sgld, cons); |r
SqlCommand emd1® = new SqlCosmand(sqls, cons); ﬁ{~ '
label?4,Content = cmdl5. ExecuteSealar(); L S

label?5.Content = ced1G.ExecuteScalar]);

label26.Content = cmd17.Executescalard};

label27.Content = cmdi8.ExecuteScalar();

labol28.Content = emdid,ExecuteScalar();
[

private void comboBox12 Loaded(object sender, RoutedEventArgs e)

1
L string ¢s2 = @"Data Sources.\SQLEXPRESS;" +
ilenames |Databiroctory | \MachincOperations_Oata.mdf; Inteprated Security=True;"®

et Timeout=38;" +
Instance=True;";

string sql = "SELECT DISTINCT [work piece material] FROM
sFeadsmillinpCutters”;

Sgltomnection cond = mow SglConnoction(es2);

conS.Opent) ;

sqlcommand cmdls = new SglCommand(sqgl, <onS); =

comboBoxil. TtemsSoprce = Cmd15+%HE£HtEHEﬂdEF{}:

}

private vold comboBoxil _CropBownClosed{object sendep, tvontArgs e)

i
string c52 = @"Data Scurce= A\SQLEXPREZSE;™ +
ackabFilename= |Databirectory | \Machinedperations Data.mdf; Integrated Security=True;"

et Timeout=30;" + \
* Instanca=True; " ; i

. string gl = "SELECT [machining oporation] FROM
]gipuedsf—eed;l«lﬂlingtuttnr& WHERE [work piece materdal] = " + comboBoxll,.Text +

tqlfonnection cens = new Sqlconmoction(cs2);

1

cons . Opent §;
SglCommand cmdlS = new SqlCommand(sql, conS5);
comboBox12. TtemsSource = cmd15. Eﬁecuteﬂeadentjj

}

private void button2l click(ebject sender, feutediventicgs e}

{
string ¢52 = @"Data Source=,\SQLEXPRESS:" +




f-'1nnanu-|Uatnuiru:tnry1MHachineupnrntinns_Dntu,ndF:#ntngratnd Soacurity=Trua;"

ft Tineout=30;" +
mstance=True; " §
- string sqlil = "SELECT [feed per tooth in millimeteprs for face and shoulder
tuttingSpcedsFeedsﬁilllngfutters WHERE [work piece material] = '+
ing operation] = “n 4 comboBox12.Text + '7;

BIT, Toxt + ~' AND [machin
Ugtring sql2 = seELECT [cutting speed in mobers pe
{11s] FROM cuttin[.:SpeedsFue:tsHilling!:uttnrs WHERE [work plece
Text + " anp  [machining operation] = 'T + comboBoxl?. Text +
Latrdng sgld = woELECT [Tead per tooth in willimeters for cide and face
i1y cutting5puedsFundsHilJingfutturs WHERE [wWors plfce material] = "7
JTeat « ' AND [mochining gperation] = *" + comboBox12.Text + *'73 :
. string sqld = gELECT [cutting speed ide and face
|| I EuttingspeedanudsHillingCuttérs WHERE [work pioce materinl] = *" +
il Text + "° AND [machining operation] = '7 + comboBox12, Text + "'";

r minute for faca and
material] = "" +

TR
x

in meters per minute for =

sqlConnection cond = new qucunnertinntcslj;

cons.Open{);

new SqlCommant(sqll, conS);
naw S lcommand{sql2, cans);
new Sqlcomsand{sql3, cons);
new Snlcommand|sqld, con5y;

sqlccmmand cmd1S
gnlCdemand cndl6
sglCommand cmdl?
Sqlcommand cmdlB

labellg.Content = emid 15, Execyutescalari )]
Iabglal.Content cmd16. ExecuteScalar();

label3d3.Content = emd17 . ExecuteScalar]);
label34.Contgnt = end18, Executescalar(}; ‘
2
private vodid tabTtem32_Loaded{ohject sender, RoutedEventArgs e)
{
1
private void cnnhnEn:iE_prupﬂuunElused{ubjnct cender, Fventargs )

{
E, string cs2 = @~Data Source=. \SOLEXPRESS;" +
.$_MhFilnname:|nataﬂire:turyi\Ha:hinenperatiuns_Datn,-df;Integratcd securdty=True;™

fonnec £ Timeout=32;" +
r Instance=True;";

] string sql = “SELECT [work piecs thickness in millimetors] FROM
etroobeantachiningDrilling WHERE [wark pioce material] = '" + comboBoxl3. Text +

-i
E

sqlcommection cons = new sqiconnection{cs2);

conS.opent);



SplComuand cmdlS = now SglCommanid{sgql, conS);

comboBox14, ItemsSource = emdl5. Executefeader( ¥

pbte vold button22 Click(object sender, RoutodEventirgs a)

b string cs52 = @Data Sources.\SQLEXPRESS;" +
EADGF L1 onanes |Databirectory | \MachineOperations_Data.mdf;Inteprated SecuritysTrue;®

Tineout=30;" +
instance=True; ™ ;

strivg 5ql1l = “SELECT [hole diameter in millimoters] FROM

aizchiningDrilling WHERE [work pibce saterial] = " 4 combofloxld.Text + ' AND
thickness in millimeters] = *" + comboBoxld. Text + "'7;

string sql2 = “SELECT [penetration rate in seconds] FROM

pheanMachiningDrilling WHERE [work piece matorial] = '* 4+ comboBox13.Text + ' AND

pep thickness in millimeters] = '™ + combpBoxId. Text + &'

string sq13 = “SELECT [acceleration wvoltage in kilo-valts] FROM

fuEaMachiningDrilling WHERE [work pie:e material] = "" 4 comboBoxl3.Text + " AHD
jece thickness in millimoters] = '" & cosboBox14.Text « “°";

string sqld = “SELECT [average beam current in micro-amperes] FROM

punleasMachiningDrilling WHERE [work plece saterial] = "7 + combofox13.Text + "' AND
jpco thickness in sillimeteors] = *" 4 comboloxld., Taxt + "' %)

string 5qls = “SELECT [pulze frequency] FROM ElzsctronléamMachiningbrilling

k plece material)] = '" 4 comboBoxl3.Text + ' AND [work plece thickness in

5] = '" + comboBoxle.Text + """

SqlConnection cond = new SqlConnpctlon{csa);
cons, Bpan( ) ;

Sqlfomnand cmdlS
Egliommand esdlo
Sqlcommand cmd1y
SqlCommand cmdld
SglCommand cmdla

fewW SglCommanidl sqll, conS);
frw SqlCommand{sql2; cons);
new SqlCommand{sql3, conS);
noW SqlCommanilsqld, conS);
new SqlComeand{sqls, conS);

label37.Content = cmdls.Executescalar( )
labelig.Content = cmell6, ExecuteScalar(};
labelad.Content = emdl?, ExecuteScalar();
laboldz. Contont = cmdlE. ExecubeScalar]);
: labeldd . Contont = cmeliS, ExecuteScalar]);
Fl*ivate void tabItem37_Loaded{object sender, RouledEvonthrgs e)
P

-}
| q
private void comboBox15_DropDownClosed({ebiect sender, Eventhrps o)

{
string cs2 = @ Data Source=,\SQLEXPRESS:" +
ENDLF ilename= |Databirectory | \MachineOperations_Pata.md¥; Integrated Security=True;"

et Timoowt=30:" +
InstancesTrue;";



string sql = “SELECT DISTINCT [work plece material strength or hardness] FROM
inptonditionsCarbideTools WHERE [work pisce material] ='" 4+ comboBoxls.Text #

EqlCannection conS = pew Sgllonnectionlcs2):
‘con5.0pen{};
SqlCommand: cmdls = pew Sqlcommand{sql, conb);

conboBox16. ItemsSource = cmdis, Exocutofeader();

private void button?d Click{object semder, RoutodEventArgs o)

0 string €52 = @"Data Source=.\SOLEXPRESS;" +
MBFilenane= |Databirectory | \MachineOperations_Data.mdf Integrated Security=Truoe;®

BEE Timeouts=3a;" +
SRstance=True; ";

string sqll = “SELECT [depth of cut in millismetors (me)] FROM
jtanditlonsCarblideTools WHERE [work piece material] ='" + comboBoxl5.Text + ™'
pléece material strength or hardmess] = " 4+ comboBoxlE. Text + “°%;

string sql2 = “SELECT [radius of tool nose in millimetors (mm)] FROM
pinpConditioncCarbideTools WHERE [work piece materiol] ="" + comboltoxls.Text + !
prk plece material strength or hordness] = " & comboBox16.Text + "'";

B Etring 5ql3 = "SELECT [feed fn millimeters per rovolution (mmfrev)] FROA
mptonditionsCarbidpTools WHERE [work piece material] ='" + comboBox1S.Text + "'
plece material strength or hardeess] = ' + comboBox1G.Toxt + “'°;

- string sqld4 = "SELECT [speed i metors per minute {mfmin}] FROM
prirgConditionsCarbideTools WHERE [work piece material] ='" ¢ combofiox15.Text + '
gk piece material strength or hardness] = '* + comboBox16.Text + "'";

' string sql5 = "SELECT [coolant regquired] FROM

pingtonditionsCarbldeTonls WHERE [work piece material] ='" + comboBox15.Text & =°
gork-picce matorial strenpgth or hardness] = '" & comboBoxl6. Test + """

SqlConnection cons = new SglConnection(cs2);

cons . Opendh;

idCommand cmd15 = now Sqliommand{sqll, con5);
Sglconmond cmdlé = new SqlConmand{sqld, con5);
SqlCommand cmdi? = pew SqlCommand(sqld, cons):
sqlcomsand cwdld = pew SqlCommand(sqld, consy;
SqlComtand cedl9 = now SglComsand{sgls, con5};

labeldt. Content = cmdls. Executescalar();
Iaheldd.Content = cedlf. Executescalar]);

lobelag. Contont = cmdi7.ExecuteSgalar(); j
label53.Content = cmdl8.ExecuteScalar();
label53, Content = cmdl9.Executescalar():

}

private vold tabItemdd Loaded{object sender, RoutedEventirps e)



fa s void comboBowxl? DropDownClosed{object sender, EventArgs e}

. string cs2 = @"Data Sourco=. \SOLENPRESS; " +
'%illuname-|DataniructaryIMHachinnnpgratinns_nata,mdf;Intugrnted Security=Trug;"

. string sql = "SELECT DISTINCT [work piece material hardness (brlnell
1] FROM MachiningConditionsGunbrilling WHERE [work plece wmaterial] = "% +

-y
J

tnlfannection cond = new EQICnnné:tLuh[csa};

conS. Opent ) ;
Sqltommand ewdls = now sglComennd! sql, cons): -

conbaoxls. TtemsSource = emd1s. ExecuteReador();

private’ void button2d_Click(object sonder, foutedEventArgs e)

gtring cs2 = @"Data Source=, VSOLEXPRESS; " +
ﬁilnnamnnluatanirEttary|HMachineﬂperatinni_natn.mdF;Integrated Seeurlty=True; "

et Timpout=34:" +
neosTrue; " ; |
string sqll = "SELECT [tool materdal] FROM MachininptonditionsGunbrilling

plece materlal] = " + comboBox17.Text + "t nnp [work plece material hardness

L hardnass)] = '" + comboBox1B.Text + 773

string sql2 = “SELECT [speed in moters per minute {m/min)] FROM
plonditionsGunorilling WHERE [work picce material] = '" + comboBox17.Text +
prk ploce material hardness (brinell hardnassy] = '" + comboBox18.Text + "°";
string sgl3 = “SELECT [foed in mm por revolutiion with tool diameter " +
Text + *] FROM MachiningConditionsGunDrilling WHERE [work plece material] =

7.Text + "' AND [work piece material hardness (brinell hardness)] = *° *
B Yot 4 "'

A

syleomnection conS = new SglConnection(cs2);

cons . Open();

pow SglCommand(Eqll, cons)y;
new SelCoamand(sql2, con5);
mew SlCommand(sgqld, cons};

SglCommand cmdls
Sqlcommand emdiG
Sgliommand cmdiy

label56.Content = cmdlS, ExecuteScalar]);
1abels7.Content = cmdl6.ExecuteScalor);
1abe158, Content = cmd17,ExacuteScalard);



te void button26_Click{object sender, poutcdEvanthirgs 2]

string cs2 = @"Data Source= . \SQLEXPRESS;" +
.Hauﬂ,Jgataﬂirectury|HHarh{neﬂpgratinns_unta.mdf;Integrated SpcuritysTrue;®

Cstring sql = “INSERT INTO [dha].IﬁilllnECutttngSpendsl { [work picce

[ [tool materiall], [feet per minute], [metars per pinute]) VALUES (" +
pterialComboBoxd. Text + ', " +:tuul_mnterinicumhuﬂnwiﬁTuxt gt A .

r mike RV mnters_n@r_minurnTe:tﬂuxﬁrtxt L T

splconnection con5 = new sukconneetion{cs2)s

conS.0pent ) ;
|

sqlcommand cmdls = new 54 Icommand{sql, conS);

Iabeléd.Content = cmdl5. Executascalar{}:
labelsd.Content = "Updated”;

private void {mage?_Mousebown(object sender, MouseButtonEventargs e)

Contents.Focus{}; L

|
yate vold button2?_Click{object sonder, RoutedEventArgs &)

private void poB4_loaded{object sender, Eventargs o)

=

|
string €52 = @"Data source=. \SQLEXPRESS;" +
@’httacthFilennu¢=|Dﬂtaﬂiractury]HHachincﬂperﬂtinﬂs_ﬂntn.MdF:IntﬂgFatEd

srruc: +
@ tonnect Timeowt=30;" +
@ User Instance=True;”; |

| string sql = "SELECT DISTINCT WorkpieceMaterial FROM
hfnqeﬂﬂtterspnrhinute";

sqlconnection con5 = new g lcannes Lion{cs2);
eons.Open() [

cultommand cmdS = new SglCommand{sql, cons);



workpieceMaterialCombobox2, TtemsSource = cmd5. Exed utcleador();
tasl_materinlCombofox.IsEnabled = false;
putton2f, IsEnabled = false;

jrivate void PDBOT(object sender, Cventhrgs e)

_'; _gtring <52 = @*Data SoufCus ,".,SEJLEIEIPREES;" #+
girilenane= |patabi rretory | YMsch 1nnﬂper-;:ti-nni_nata.mﬂf; Integrotod Se:curi'l:f-'l'ruE_:"

L]
string sq1 = “SELECT DISTINCY [sizp of drill in millimetdrs] FROM
Vo lumeExternalchiphenovaloualerill™

sqlconnection conS = pew SqlConnection{cs2);

“cons.Open(};
. |
sqlcommand cmdlS = new sqlcommand(sql, conS);

_['rﬂn'ﬂuﬁ. ItomsSource = cmdlS. Em:tln:eﬂendﬂr{’}l;

dvate void PDRE_Initialized(shject sender, Eventirgs @)

| |

. string cs2 = @"Data Spurcos, \SQLEXPRESS; T +

I__g'nnmlﬂ.:t;ﬂirértur-y | \Machinebperations_Data.wdf; Integrated Security=True;"

=30:" +
gaTpya:":

| string sql = “SELECT DISTINCT [work piece material] FROM
eedCond{tionsHilling”; I

:qutﬁnnectim CanG = nok sqlt.'mnnrt!lnn{csl}:

‘conS.Open(); I

‘Sqlcommand cmdlS = new 5r|ltmmar+dtsi;ll. con&};

consbobox7 . ITtemsSource = cmdiS. ExecuteReader();

|
p void POBED_Initialized(object 5Tnder. Evimtares 8}

" string £s2 = @"Data Source=,\SQLEXPRESS;" + -
H{laname= | Databirectory | \Machinadp erations_Data.mdf;Integrated Security=True;"
+* '

|
. string sql = "SELECT DISTINCT [work piece materiol] FROM
pdsFeedsFaceShoulderiills”; '




sqlfonnection cond = new Sqlconnection{cs2);

cons. Opani;

Lqlcommand emdis = Aow colcommandl sql; con&);
comboBox9, ItemsSource = cmdl5, ExecuteReader();

rivate wold PDB15_Initialized{object sender, Eventirgs )

string €s2 = #"Data Sources,\SQLEXPRESS;™ 4
06 {1 ename= |Databirectory| \MachineOperations_Data .l ; Integrated Securitys=True;”™

1 Timpout=38;" +
ance=True)™; [

string sql = “SELECT DISTINCT [h'-Lr"h.‘ plece material] FioM
achiningDrilling™; |

sqlconnection conS = new Sglimanection{csd);
cons,Openl);
Sqlcommand emdlS = new SqlComnand(sql, conS);

. comboBox13.ItemsSource = omdiS.Executeleader();
1

:hriuate void tabItem37_Initiallzed{object sender, EventaArgs )

' [
string ¢52 = @"Data Source=.\SQLEXPRESS;" +
ichbbFilenasie= | dataDirectory | \MachineOparations_Data.mdf;Integrated Securitys=True;"

ect Timeout=30;" +
i InstancosTrue:":

. string sql = “SELECT DISTINCT [work piece material] FROM
rconditionsCarbideTools™;

sgltannection con5 = pew SglConnaCtion(cs2);
conS.Open();
Sqlcommand cmdlS = maw SHIEnmandi{sql, COonS};

comboBox15. ItemsSource = cmdl5.Executefeadar();
2
- private void POBOG Initialized{object|sender, EvantArgs.e)

i
| string cs2 = @"Data Sources.\SQLEXPRESS;" +
achObFilenamas |DataDirectory | \Machineoperations_Data.md#;Integrated Security=True;"

et Timeout=30;" 4+ |
¢ Instance=True; ™



1
string sql = "SELECT DISTINCT [work piece material] FROM
fnptonditiensGunbrilling™; [

spltonnection cons = neWw sglconnpction{cs};

cons, Open( ) |
Sqlcommand cmdls = now sqlcommant({sgl, con5);
coshoBox1?. TtemsSource = cmdl5. ExecuteReader]);
! |
?'{vau void button25_rlick({object slander, fovteédEventArgs e}

private void tabItem2@_Initialized(object sender, EventArps e)

{

¥ stping csi = @"Data Saurces . \SQLEXPRESS; " +

cht irilename=|Databirectory | \POBHelp .mdf; Integrated Securlty=True;" +
_:1' Timeout=30;" = ;

f Instance=True; ")

string sql = “SELECT DISTINCT trouble FROM HelpTurning™;
sqltonnection conS = new Sqlconnection{cs2);
conS.0pen();:

sqlcommand cedls = new Sglcommand(sql, cons);
troubleCombobox, ItemsSource = cmd15 . Executefeador();

comboDoxl.IsEnabled = false; |

L]
string cs2 = @'0ata Courcas=. \SQLEXPRESS;" +
MEhDOFilenases= |Datalirectory | \PDEHCLP .mdhf: Integratod Security-True;" +

L Timpout=38;" +
P InstancesTrue; " ; :

string sql = “eELECT DISTINCT [probable reason] FROM HelpTurning WHERE
le = '" & trouhleComboBox.Text + "' |

gglcennaction cons = mewW :—‘.q]'.l:.'::uum::'l:iun{:sl];
conS.Opend ) ; :

ColCommand cmdlS = new Sqlfnm:mndi'sql, Eons) )
pomboRoxl, ItemsSource = cﬂﬂlS.EKI'FutEHEader'“;

comboBoxl.IsEnabled = true;



private void 11stﬂuxl_ﬂnusennwn{ubjétt sonder, MouseButtonEventargs e)

{
ek
private wvold 1istEnx:I._H-nuEELE'Fti]urtﬂ:nDuwnfnbjE:t sepder, MouseButtonEventArgs @)

i
private wold cumhuﬂuxl_nrnpnﬂunclnsuﬂ_i{nhjcct sender, Evontirgs o)

b string ¢s2 = @"0ata source=. \SQLEXPRESS;" +
q:mFilenamE=1natanirncturytkPDBHnlp,md+;Intcgrated security=True," +

;  Timeout=30;% +
pttance=True; "}

string sql = “SELECT remedy FAOM HelpTurning WHERE trouble = " & -

"_ hoBox.Text + ' AND [probable reason] = '7 + comboBoxl.Text + s

talconnection con5 = new SqlConnection{cs2);

eons. 0peny{ ) :

salCommand cedl5 = new SglCommand{sgl, conf);

~ probable_reasonlistBox. ItemsSource = cad1s. ExecuteRoader] };
}
| private void tahItem25_Initialized(olfject sendar, CVentArg:s a8}

3
8 string £s2 = @"Data sources, \SQLEXPRESS; " +

4 WhFilenames |DataDirectory | \POBHelp. mdf; Integrated SpcuritysTrug;" +
gect Timeout=30;" +

ftance=True;"; ,

string sgl = "SELECT DISTINCT pripblem FROM M1llingTroubleshooting™;

SglConnection cons = Paw sqlComnection{csl];

cons.0pend ) :
Sglccmmond cmdls = now Sni]trulrl.'m-!tsql. conb);

problenCombafox. Ttems5ource = cud1s, Executefeadery ) ;

arlvate void prnbIamEnmhququrnpﬂuunEIusedEuhjeﬂt sender, EventArgs e)
[

| string £52 = @"Data Sources, \SQLEXPRESS;" +

fithFi laname= | Databirectory | \POBHelp. mdf ; Integrated Security=True;™ +
Timeout=34;" +

fstance=True; " ;

string sql = "SELECT remedy FROM MillingTroubleshooting WHERE problem = +

TN

gemhoBox . Text «+ ;



&nlConnoction cons = new sqltonnection{csd);

cons . Cpen();

cqlCommand cmdiS = new SqlComeand(sql, conS);

 1listBoxl.TtemsSource = emd15 . Executefeader();
Aeivate void tabIteadl Inltialized(pbject sender, Eventirgs e)

string ¢s52 = @'Data Sourco=: \SQLEXPRESS;™ +
'-ilin:ne:lnatanirectury]\FDEHelp1md+:Intngrated Security=Trug;" +

fbct Timeouts=38;" +

ancesTieue:"; |

string sql = "SELECT DISTINCT probles FROM GunDrillingTroubleShooting”;
sglconnection cond = newW S.qlr:un-ri-nctinn{csl);

cons.Open() ;
fqlcommand cmd15 = naw sqlcommand{sql, con5};

|
problemCosboBox? . TtemsSource = ced15 . Executefeadar]];
}

private vold problemCombodox?_DropDownClased(object sender, EventArgs e)

{

string cs2 = @"Data Source=.\SQLEXPRESS;" +

brilenanes |DataDirectory | \POBHelp. sdf; Integrated Security=Troe;" +

get Timoout=30;" + :

B Tactance=Trua;";

string g1 = "SELECT tauses annfﬁunurillingTrnubleShnating WHERE problem =
shlemComboBox2 . Text + "°7; g :

SglConnection cont = naw snlconnoction{csd);

:mﬂiﬂpﬂﬂ{};
snlCommand emdls = new Fqumunané[s.:]l, consy;

causesListBox.TtemsSource = cmdlS. Executefeador();

b
private void tabItem3z Initialized({objeet sender, EventArps e}

{

4 string cs2 = @"Data Source=, \SQLEXPRESS;" +

ghDbFilename= [DataDirectory | \PDBHelp. mdf; Integrated Security=True;® +
! Timeout=38;" + [

¢ Tnstonce=Trua) ™}

string sql = “SELECT DISTINCT pr‘t:ihlem FROM TropaaningTroubleShooting”;

saltonnection conS = new SqlConnaction{cs2);
[

cans.Opend ); |
I



sqlCommand cmdls = new Sqléommand{sql, conS);
problemComboBox3, ItemsSource = cmd 15 . Executefaader]);

sedvate void prnb1E.EumhuBum!_nrnpnﬁwnﬂlnsnd{uhject sender, Eventargs e)

string ¢s2 = @"Data Source=.\SRLEXPRESS] i

R} 1Ennunu[untnnirectnry|\FDﬂHalp hﬂf Integrated SecuritysTrus;" +
Timeout=30;"

tInstapce=True; ";

uan

string sgl = “SELECT causes FROM TrepanndapTroubleShooting WHERE problem =
mbolloxd. Text + H
cglconnection conS = AoW Sqlcun%nctianitil}:

conS,Open();

sqlcommand cmdiS = new SqlCommand(sgl, <on5};

. causesbistBoxl.TtemsSource = cmdiS,ExecuteReader();
W
ﬁrivate void tabItem3?_Initialized({object sendor, Cventargs e)

string £s2 = @"Data Sources, \SQLEXPAESS;" +

pchObFilename= [DataDirectory | \PDOHelp. mif ; Integrated Securlity=True;" +
Tinpout=30;" +

stance=True;";

string sql = “SELECT DISTINCT problem FROM BarinpTroubleshooting”;
tglConnection conS = now SglConpection(cs?);

conS.Openf ) ;

EglCommand emdl5 = new SglCommandd{sgl, conS5);

problemComboBoxd, ItemsSource = emdl5. ExecuteRoador();

3
private void problesComboboxd DropbownClosed{object sender, Eventirgs e)

! :
~ string cs2 = @"Data Source=. \BQLEXPRESS;™ +
n:11ﬁn:mﬂ-|patnﬂire:tnry|RPDEHElp.ﬁdF;Integratﬂﬂ SecuritysTrue:" +

'Hlitan:n-Trua, : ;

string sql = "SELECT cousos Fﬂﬂﬂ BnrlngTrnubluEhuﬁting WHERE problem = ** &
WlenboBoxd . Text + """

EglConnection conb & neWw SglConnoectlon(osd )
cons.openy{); '

3 SqlCommand cmdls = new qutuMHEAdisql, consh;

causesListBox2. ItemsSource = cmdlS.ExecutoReader();



?"itte yoid tabltamaE_Initializedtﬂhjnrt sender, EventArgs o)

| string cs2 = §"Data Sources.\SQUEXPRESS;"
mFilename= |Datadirectory | \PREHelp.mdf; Integrated Epurity=True;" +

ppout=30;" +
afce=True; " ; [

string sql = “SELECT problem Fm;?'-'l reamingTroubleshooting™;

sqlconnection conS = new Sqlonmection(cs2);

cons . Openi ) ;
gq)Command emdls = now SulCommand{sql, con5);
problemCosboBoxs. TtessSource = w15 . ExecuteReader|);

causesCamboBoy, IsEnabled = false;

vate void problemComboBox5_DropOownClosed{object sender, Eventargs 2)
" string ¢sI = §"Data Source=.\SQLEXPRESS;" 4

pchit ilename=|Databirectory | \POBHelp. mdf; Intograted Securdty=True;"™ +

t Timeouts=3d0:"™ +

InstancesTrun; ™

stonboBoxs. Text + “'";

sqltonnection conS = new SglConnoction{cs);

conS.openi };
sqlCommand emdlS = new SqlCosmand(sql, canSy;

causosComboBox, TtessSource = cmd2S. ExecuteReader();

causesComboBoy, IsEmabled = trioog :

i

private void eausesCombobiox_DropODownClosed{object sender, LventArgs e)

| string cs2 = @"Data Source=.\SOLEXPRESS ;" +
fﬂHFiIEhHﬂE-|DntaDirEttnr?]\FDBHEIp.liFjIntEgrntud Securlty«Troe;™ +
= |

pct Timeout=38;" +
p Inatance=Trua; " ;

CosboBoxS, Text + "' AND causes = '" + causesComboBox.Text + §
|

sqlConnection conS = new ﬁqltnnnektiun{cszﬁ:

con5.0pen{); |

sqlcommand emdlS = new Sqlcnumandksql. cons);

string sql = "SELECT causes FROM ReamlngTroubleshooting WHERE problem ='% +

string sql = "SELECT remedy FROM feamingTroubleshooting WHERE problem =" +



romedylistoox, TtemsSource = cmd15. FxecuteReader();

private void PnaiwInitiali:od{nbjecr sender, EvemtArgs )
;

comboPox? . IsEnabled = false; -
comboBox3, IsEnabled = false;

}
,irivate void comboBox2_DropDewnClosed{ebject sender, Evanthires o)

conboBox? . IsEnabled = trun;
conbobox3. IsEnabled = true;

%] |
private void unrkpie:eﬂaterinIcanhuhnm:_nrnpnuwnclnaEd{nhju:t sendar, EventArgs

tool materinlCombobox.IsEnabled = tree;

f
cprivate vold tnnl_matnrialCQmhusux_urnpnnunclnied{nhjEtt conder, EventArgs e)

' putton20.IsEnabled = true;
i}
private void tabItem3s_Initialized{object sender, EventArgs e)

B string cs2 = @"pata Source=,\SQLEXPRESS;" +
sehbbFilename=|DataDirectory | \PDBHe1p. mdF; Integrated security=True;" +
wet Timeout=38;" +

ance=True;";

i string sq1 = “SELECT BISTINCT [work piece material properties] FROM
: pplications”;

cylConnection conb = newWw cqlConnmaction{cs2} |

conS.0pan();
sqlComsand emdls = new SqlCommand(sql, con3);

copbobox22. TtemsSource = emdl5.ExecutoReader();
L]

eonboBox23, IsEnabled = false;

biytton27.IsEnabled = false; "

1
private woid cuahuﬂuxzz_nrnpnnwncluﬁedtuhject sonder, EventArgs g)

string cs2 = @°Data Source=.\SQLEXPRESS;" +
hFdlaname=|Databirectory | \PLGHe1p. mdf; Integrated Securliy=True;" +
Timoout=36;% + ’

P Instance=True;";

. string sql = "SELECT DISTINCT [operation conditions] FROM
mpplicotions WHERE [work plece material propertics] ="" + conboBox22.Text + "%




talCennectlon conS = ned Sglonpoction{csd);

conS.Opent ) ;
sqlcommand cmd1S = new SqlCommand(sql, consy;
camboBox22, [temsSource = cmdls,ExecuteReader();

camboBox23, IsEnabled = True;
button2?.IsEnabled = Lrue)

..’h
private void button27 Click 1{object sender, RoutedEvenbirgs e}

string c52 = @7 0ata Sources, WSOLEXPRESS, ™ #+

ichD Fﬂm\amE:inntaﬂirectnr-_.rr‘-.PDEHEIp.mﬂ-F:Integr:tl:er] Socurity=Trus;" +
met Timeout=38;" +

pInstancesTrue; " ;

string sql = “SELECT [broaching mwaterdal rocommendations] FROM
MngApplications WHERE [work plece materlal properties] «'* + comboBoxdd.Text + 4
meration conditians] ='" + comboBox23.Text + "'";

string sgl2 = "SELECY [eomments] FROM Broachingapplications WHERE [work plece

#al preperties] ='" + comboBox22,Text + "' AND [eperation conditions] ' +

Taxt + I

sglConnection conS = now sglionnection{cs2);
L]

cons . Cpen();

now Siglcommand {sql, con5);
il Sqll'.'clmn.:lilil:ll:'ﬁqli, cang};

sqlConmand emdls
sqlCommand cmdlé

i

I
end15 . ExecuteSealard )

labelidl.Content = _
1abeli4?,Content = cmdié,ExecuteScalar(); .
} ‘

-iiriilate void tabItemas Initialized(object sender, EventArps e}

string £s2 = @"Data Source= \SQUEXPRESS;" +

thibFilename= | Databirectory | \PDBHelp. mdf; Integrated SecuritysTrue;" ¥
pect Timeout=30;" +

P Instanca=True; iH

string sql = "SELECT DISTINCT [electrolyte base group] FROM
plutionApplication”;

sqlCennection cons = new SqlConnection{cs2);
con.Opend ) :

sqlCommand esd15 = new SqlCommand(sql, conS);
comboBox24. ItemsSouree = cmdls.ExecuteReadar();

copbhoBox25, IsEnabled = false;
bButton?g, IsEnabled = False:



ate vold coshoSox2d_DropbownClosed{object sender, EventArgs @)

- string cs2 = @"Data Sourco=. \SOLEXPRESS ;"

JeFilonane= |DataDirectory | \PDEHalp.mdf; Intug:‘atnd Security=True;" +
sTimeout=38;" +

ce=True;"™;

b string sql = "SELECT DISTIMCT [electrolyte base] FROM
glyteSolut ionApplication WHERE Iﬂlu{t'i"ﬂ:l;"tE base proup] = " + comboBox24,Text +

Sqlfonnection conb = new SglonpsactionfcsZ};
cons.apend ) ; "

sqlconmand cedls = new Sqlinnlirandl{iql, consy;
comboBoX 25, TtemisSource = :mdﬁ.Eéecuteﬂender‘{};

comboBox2S. TsEnabled = true;
| butten28,IsEnablad = false;
1
Cprivate void comboBox25_DroplownClosed{object sender, EventArgs e)

il

button2B.IsEnabled = true;
!

private void butten2d _Click{object sender, houtedEventArps e)

{
_ string €52 = @"Data Sources, \SOLEXPRESS; " +
chibF i lename= |Databirectory | \PDBHelp . mif; Integratad Security=True;" +
it Timeout=30;" +

Instance=Troa;";

| string sql = "SELECT [concontration weight percentage In nquesus solutien)
tctrolytesolutionapplication WHERE [electrolyte base proup] = '° + comboBox2d. Text
0 [plectrolyte base] ='" + comboBoxd5s, Text + "'";

string sql2 = "SELECT [npplication] FRJ.'I'-1 r:lﬂrrm‘lyteﬁnlurimﬂ-pntitatim WHERE
plyte base group] = " + combofox2d.Toxt + "' AND [cloctrolyte base] =" 4
5. Text + "' '

string 5913 = “SELECT [codments] FROM ElectrolyteSolutionApplication WHERE
Hyte base group] = " ¢ comboBox24.Text + "' AND [clectrolyte base] =""
(25, Toxt + =~

4

SglConnection conS = mew SqlConnection{csd);

conS.Openl);

F
sqlCommand cmdls = newW SqlCosmandlsql, conS);
Sqlcommand omdlE = new Sgllomsand{sgll, cons);




tglCommand cmdl? = newW sgltommand{sql3, con5};

+

labelldd. Content = cmdls.ExecutesScalar();
textBlockl.Text = cmd16, Executescalar] ). TaString();
taxtBlock2. Text = emd17? . Executesealar( ). Tostring{);

rivate vold tabTtomda_Tnitialired(objoct sendor, CventArgs )

& string cs2 = @"Data Sources,\SQLEXPRESS; "oy
-ﬁilename=rnatanirecturwIRPﬂnﬂelp.udF;InteEratnd Socurity=Traa;" +

gt Tincout=30;" +
Iastanco=True;";

string sql = "SELECT DISTINCT [wprk piece materdal] FROM
Watepialselection”;

cglfonngction cond = new EQJEnnne:tiﬁﬂtcsl}j

cons.Open();

cglCommand cmdl5 = péw sqlcomiand{sql, con5);
comboBox26 . Ttemssource = cmdls. Executereader();

comboBox27,. IsEnabled = false;
conboBox a8, IsEnabled = false;
butten29.IsEnabled = false;

sivate vold comboBox26_DropbownClosed(object sender, EVONTAPES 2}

string cs2 = @"Data Source=.\SQLEXPRESS;" 4
_1:mFilenama-IDatanirﬂctnrylEPDﬂHalp.mdf;Intngratud Security=Trua;" +

Tineout=30:" +
stancesTrue;™;

string sq1 = "SELECT DISTINCT ([machining pporation] FROM

sqlconnection cons = new SqlConnoction(cs2);

cons.Open();
SqlCommand cmdls = new sqlCommand(sql, con5);

comboBox27. TtemsSource = cmdl5.ExecuteéReader(];

comboBox27.IsEnabled = Lrug;
coshoBox2E.IsEnabled = false;
‘button2e.IsEnabled = false}

1
private void ca-huauul?_nrﬂpunwnclused{uhjtnt sendar, Eventarps e)

{
. string cs2 = @"bData Sources.\SQLEXPRESS;" +
_:m-hFilunannnInataDiructﬂryIHPBHHHIP.IdfgrntngratEd Security=Troe;" +

et Timeout=38;" +

srialSelection WHERE [work pisce material] =" + combaBoxlG.Text +°;



stance=True; "™

string sql = “SELECT [electrode materdal] FROM ElectrodoMaterialSelection
ock pioce material] ='" + comboBox25.Text + "' AND [machining operation] ="" +
iy, Text + 0"

SqlConnection conS = new SglConnection{cs?);

cons . Opan()

Sqlcommand cmd15 = now SqlCommand(sql, con5};

comboBox28,. TtemsSource » emdlS.Executefoadear();

tomboBox2E.IsEnabled = truw;
button29.IsEnabled = False;

3

private vold comboBoxi8 DroplownClosed{object sender, EventArgs e)
{
] string cs2 = [@"Data Soirce= ASQLEXPRESS;" +

bEdloname= |Datobirectory [WPOOHelp wdl Integratod SocuritysTrue;" +
fBCt Timpout=30;" +

F InstancesTrue; " ;

string sql = “SELECT [avnilable form of electrode material] FROM
terialseloction WHEHE [electrodesmatorizl] ="" + comboBox2B.Text + "'7;

sglConnection cond = agw SqlConnection{csd);
cons.Open( };
cglcommand cmdiS = new ‘:‘-qIEnruma:-‘I:I:llfsqlJ con5};

label153.Content « “{Avallable as " + cmdlS.ExecuteScalar() + 7)%;
hutton22.IsEnabled = true; g

}

private void button29 Click{object sender, RoutedEventirpgs o)

{

sepdng €52 = @g¥'Data Source=,\SQLEXPRESS;" +
achDbFilenome=|Databirectory | \POBHelp.mdf; Integrated Security=Truo;™ +
et Tincout=38;" +
fir Instance=True;";

string s5gll = “SELECT [perforspnco of eclectrode moterial for relaxation type]
ElectrodeMaterinlSelection WHERE [work piece materdial] ='" 4 comboBox26.Text + *'
fmochining operation] ="" + combobox27.Text + *' AND [electrode material] ="" +

3l Text #""";

string sql2 = "SELLCT [performance of electrode material for pulse type] FROM
rpdeMaterialSelection WHERE [work plece material] ='" + comboBoxd6.Text + "' AND
iiaing operation] ='" + comboBor27.Text + °' AND [electrode material] ='" +

Mo 8. Text + "°";

. string 5q13 = "SELECT [wolumwe wear ratlo in roughing] FROM
radeMatorialSelection WHERE [work pleco materdal] =" o comboBox26.Text + “' AND
Hning operation] ="" + comboBox27.Text # "° AND [olectrode material] =" 4

Mon2B.Text + *'";




i

ng 5314 = "SELECT [corner wear ration in Tinishing] FROM
berdalsolection WHERE [work plece material] ='" ¢ comboBox26.Text + " AND
tration] ='" 4 comboBox27.Text +|"' AND [elactrode material] =" +

HEE
+ i

Selection WHERE [work piece material] ' 4+ comboBox26,Text + =' AND
sation] ='" 4+ comboBox27.Text + "' AND [electrode material] ='" +

S S

“gtring 5ql6 = "SELECT [optimum application] FROM ElectrodeMaterialSelesction
5 sp.i.anre material] ='" & comboBox26.Text + "' AND  [mwachining operation] ='" +
AND [electrode material}l|="" + comboDow2d.Toxt + "'%;

_ming sql7 = "SELECT [limitations and undesirableo uses] FROM
prialselection WHERE [work piece material] ="" + coaboBox2G6.Text + ' AND
Leperation] = " ¢ comboBoxZ7.Taxt + "' AND [electrode material] ="" #

t+".;

Sqlfannection cons = peW SqlConnection{csd);

con5.0pend) ;

new SglCommoand(sgli, conb);
nie SqlComssnd{snl2, cons);
now SqlCommand{sgl3, cons);
Sglcamand cmdd = pow SqlCommpnd{sgld, cons);
Sqlcommand emds = pew SqlConmpnd(sgls, conS)h;
sglcommand cmdE = new SglComsand{sglt, con5);
slCammand cmd? = now SqlCommand{sql?, conS);

SglCommand cmdi
LalCommand  cmd2
SqlCommand cmd3

C O R O

labell46.Content = cmdl.ExecuteScalar();

labalia7.Contont = emd2.ExeciiteScalar);

Inbell4s.Content = cmd3.Exocutescalar(); -
labelldd, Content = cmdd.Exgcutescalar);

label15@. Content = cmdS,ExecuteScalar();

labell151.Content = cmds. Executescalor]);

labeli52.Content = cody.Execotescalar);

1

private veld :nrﬂmﬂaﬂ?_Sulﬂttinnﬂhangi.:ﬁ{ul:jert sender, SeloctionChangedEventArgs

{

}

Cprivate vold comboBox28_SelectisnChanged{cbject sender, SelectionChangedEventArgs
i

g
private void button3@ _Click{object sender, Routediventargs o)

i

_ RLabel,Content = (Convert.ToInt32{CsTextBox,Text) * 10008} / {3.142 *
1.TaInt32({DTextBox. Text) );

b



SOURCE CODES FOR THE MODULE INTERFACE

lass="WpfApplicationd.MainWindow"

s="httptf/schemas . microsoft. com/winfx/ 20686/ xaml/presentation”

; 1x="http1/fschemas.micresoft, comfwinfx/ 2006/ xaml™

Title="Machining Operations Module® Heighte="702" Width="180%" xalns:my="clr-
#pfapplication3” Loaded="Window_Loaded_1° WindowStortupLocation="CanterScraan®
:_f. g="ThreeDBorderdindow" Tcor="/WpfApplicationd; component/Inages/process.ico”
mliligrment="Top" »

ek, Resourcess J _
day:MochineDperations_DatabDataSet x:Xey="machineOperations_DataDataset" /[»
wlpllectionviewSource x:Key="cuttingSpesdMetarsperMinuteviowiourca”

[Binding Path=CuttingSpecdMetersperiinute, Source={StaticResource

ations DataDataSet}}" /» _

sllectionviewSource xikey="tablalafieldchipthicknessViowsource™

e fiinding Path=Tablelaficldchipthickness, Sources{Stotichesource
perations_DataDataSet}}” /3 _

::ullectiunviewhur-ce xikeye"tableaFac ingTurninpioringViowSource™

l:i.ﬂding Path.Tab]e?nFacingTurningEar‘ing, Cources{ StaticRosourcg

giperat lons_Datapataset}}” f»

-ﬂ:u]_'le:tiunuimuurce wikey="tabledalatheFeedsHighSpoadCut tingToolViewSource”
'_“ {'Iindi.ng Path=Table3alatheFepdsiighSpeadCuttingTool, Sourco={Statichesource

giperations_DataDataSet}}™ /»

 gfollectionViowSource. ¥:iKoy="toolinglessinglePointToolsViowSourca"

Siinding Fath-TnnIﬁng.lﬂsiru;.lnPnintTu-DIS, sSource={Statlciicsource

i ons_DatobataSoet} )™ |

- dplleetionVlowSourcs :t.'Keyu"centemri11ingsi:esF‘.:lr'.:lmEter'sUiewSuurcE“

p'{Binding Path=CenterbrillingSizesParameters, Source={Staticilesmirce

giperstions_DataDataSet)}}” /»

ctCallectionviewSource ¥:Key="cuttingAnglesCastalloySteelsViowSource”

et {Binding Path=CuttinginglesCastAlloySiteels, Source={5taticlesource

srations_DataDataSet}}™ /»

~ gtollectionViowSourco

tingFluidvolimeExtor na-].l:.‘hipnemuvalﬁunDr'ill'l.-"lﬁwE.nurce Source="{Binding

gttingfluidvolumeExternalChipRemovalGualerill, Sources={StaticResource

Biperations _DataDataSet}}™ /»

CcfollectionViewSource

SruttingFluidvolunerressureIntarnalChipiemovalGunbrillsviewsource® Source="{Binding
ngFluidvolumePressureInternalChipitemovalGunbrills, Sourco={StaticResource

srations Databataset]}” J»

*qtnll!ctinn‘u'im:rurce ¥:EKay=' cu‘tting‘.’.pmd"ﬁeﬁuurcc Sourco="{Binding

ingSpeed, Source={StaticResource machincOperations DotabDataSet}} f»

:'ji:ﬂlll.!l:'tiﬂﬂ"-l’iEHEﬂU ree s:key="cuttingSpeedConditionsmillinpVicwSource”

I (Binding Path=CuttingSpeedConditionsMilling, Sources={Staticlesource

Eperations_DataDatasct}}” />

- wtollectionViewSource x:Key="cuttingSpeedsandFoedsViewSource” Source="{Binding

CittinpSpendsandFeeds, Sources{StaticResource machinedporations DatabataSet}}” /»
stollectionViewSource xiKey="cuttingSpendsFeedsFaceShoulderMillsViawSource™

= {Binding Path=CuttingSpeedsFeadsFaceShoulderdills, St:-urcu-{Stati:nesuur:e

idperations_DataDataSet}}" /» %
¢CollectionViewSource x:Key=" cuttingSpendsFeedsiilldingCut torsyl owSourcn®

.I .{Iiﬂding Path=CuttingSpeedsFeedsMillingCutters, Sourco={StaticResource

igmerations DataDataSet}}™ f»

:qll:niunviwswr-cu wikoys"dreilllipllearancestPeripheryWiowSource”

Iinding Path=DrilllipClearancedtPeriphary, Sources={5toticResourco
fparations_DataDatasct}}™ /3

* clollectionViewSourco

acthorkMaterialultratenicMachiningRoughingViewSource™ Source="{RBinding

_.1.-



;}. orkMaterialUltrasonicMachiningRoughing, Source={Statichesource
prations_DataDataSet}}” />

rlectlunU1eu50urcu x:keys"ploct ronpeanMachiningbrillingyiewSource”

“llinding Path=ElectronSeswMachiningbrilling, Source={5taticResource
;;Fltiﬂﬂi_ﬂﬂtﬂﬂntnﬁut}}' ,y

NifollectionViewSource x:Key="feedperToothViewSource" Source="{Binding
RiserTooth, Sourco={StaticRescurce machineOperations DatabDataset}]}™ /s

j ectionViewSource x:key="feedperToothHiphSpecdSteclMillsviawSource”
{Rinding Path=FeadperToothHighSpeedSteelMills, Source={5taticResource
prations_DataDataSot})}™ /»

wlollectionViewSource »:Key="foodRtatesViewSource® Sourco="{0inding

Edfates, Source={%taticResource machinedperations DotalDataSot}}® /=

ol lectionViewSource x:Key="feedsandParametersViewSource” Source="{Binding
sandrarameters,; Source={staticRescurce machinedperations DatabDataSet}}™ #»
ffollectionViewSource ® ckey="FineBorinpConditionsCarbideTools¥iewSource”

g (binding Path=FineBoringConditionsCarbideTools, Sourcee{StaticResource
fiserations_ODataDataset}}” /3

CifollactionViawSource |

1 FuidPressurevolimeInternalChipRemoval TrepanningHeadsvicewSource” Source="{Binding,
PressureVolumeInternal ChipResoval TrepanninpHeads . Saurce={5taticRosource
rations DatalataSet}}™ f»

jtullectinnv.lmﬂuurcn ¥:Koy="machinoReaminpAllowanceViowbource” Source="{Einding
hineReamingfllowance, Source={5taticAesource machineoperations DataDataSst}}” /=
tpllectionViowsource = Key="machiningConditionstunDrll I npviewsource™
i*(Blnding Path=MachiningConditionsGunbrilling, Source={StaticAosource

fporations Datalataiet}}” /2

1£nllnctinnviuw5nnrtn wikevs"millingCuttingSpecdaViowsiource” Source="{Binding
gluttingSpeeds, Source={5taticResource machineQperations_DataDataSat}}™ /»
ﬂ:r POBHelpDataSet x:Key="pDBHelpDataSet” />

catollectionViewSource x:Eey="helpTurningViewSource” Sowrce="{Dinding

lpTurning, Source={StaticResource pDaHelpbataSet}}” /»

itollectionViewSource xikey="millingTroubleShootingVicwSource” Sources"{Binding
ngTroubleshooting, Source={StaticRelource pDBHelplotaset}}™ F»

«Storyboard x:EKoy="%toryboardl™:
DoublednimationtsingkeyFranes BeginTimes"0d 00:80"
ifd. Tarpetiames" imape™ |
garil. Target Property=" (UIELement . RenderTransform) . ( TransforeGroup. Childeen) [2]. (Rota
ffarm. Angle)” RepeatBehavior="Forever™s:
i5plineboublekeyFrame Koy Time="00;83:00% valus="0"/3
«5plincDoublekeyFrane KeyTimﬂ=‘EErBH:a5“ Valie="350. 896" 3
< /DoubleanimationUsingkeyFrames s
</ Staryboards
b cfollectionviewSource x:Koy="boringTroubleShootingViewSource® Sources"(Binding
ringTroubleShooting, Sources{StaticResource pOOHelpDataSot}}™ /s
ﬂw POOHelpDatasetl X:Key="plBHelpDataSetl” />
tlollectionViewSource x:Koy="helpTurningViewSourcel® Source="{Binding
ipTurning, Source={StaticResource pDEHelpDataSet1]}” /»
cCollectionViewSource ®:Key="millinpWithCarbideToolsViewSource® Source="{Binding
lingWithCarbideTools, Source={StaticRescurce phAislpiataSeti}}” /»
dlollectionviewSource x:Key="gunbrillingTroubleShootinpViowSource™
oe" {Binding Path=GunDrillingTroubleShooting, Source={Statichesource
HeDatazetl}}"” /»
flollectionviewsource ®:Key="trepanningTroubloShootinghiewSource™
" {2inding Path=TrepanningTroubleShooting, Source={StaticResource
isbataset1}}” /s
cCollpctionViewSource x;Key="BoringTroubleShootingViewSourcel" Sources="{Binding
IoringTroublesShooting, Source={StaticReSource pDBHelpDataSetl}}" /»



tollectionvicwSource ®:Key="reaningTroubleshoot inpVicwSource" Source="{Binding
publeShooting, Sources{StaticResource phallielpbataseti}}” />
petionViewSource x:Key="mlllingTroubleShootingViewSourcel” Source="{Binding
ngTroubleshooting, Scurce={StaticResource pDBHelpDataSetl}}” /»
AlectionViewsource xiKey="tappinghpplicationsViewSource” Source="{Binding
pplications, Sources(StaticResource pDEHelpDataSetl]}}™ f»
lectionviewSource x:fey="prindingkheelipplicationsViowtource™

Einding PatheGrindingWheeldpplications; Source={StaticResource
- E1 b3 S
L Egnnviﬁwscur:n gikey="cuttingFluidsipplicationsViowSource™
ding Path=CuttingFluidsapplications, Scurcos{StoticRosourcn
Btaset1}l" /o
kfallectionviewSource ¥:Key="electrodeMaterialPropertiosViewSource”
{3 fing Paths=ElectrodeMatorialProperties, source={5taticRespurce
._.‘ ] .I'I:"

3 Ect;nﬁvieuiuurce ¥ :ifpy="moterinlsandionTraditionalMachiningViawbource™
ding Path=MaterlialsandionTraditicnalMachining, Source={5tatichesource

"If-‘
1!:£{unuieusdhﬁce
grisaTraditionalondienTraditionalMachiningWiowsource"” Source="{Binding
mTradifiunalandHunTrnditinnﬂanthinjng, Louwrco={5taticiosource
ptasetl]l} ™ />
il lectionviowSourca XiKey="nonTraditionalMachindngSurfacerinishviswSource®

i ding]ﬂa:h-ﬂunrrnditinnanathiningSur*a:nFini=h} Sources{StaticRosource
1917 o O R S
fallectionViowSource ¥:Kev="broachingapplicationsViewSource” Sources"{Binding
chinpApplications, Sources{5taticResource pDBHelpDataSet}}™ F»
iﬁﬂlﬂttinn?iﬂnﬁnﬂrtﬂ wikove"broschingspplicationsViewsourcel™ Sources="{Binding
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Grid.Column="@" Grid.Row="4" HorizontalAlignments"Left™ Margin="32"

yerticalalipneent="Conter” Foregrounds="White” F»
<Label Contontes"{0inding Path=cast stecl tool

witerinl}* Grid.Columns="1" Grid, Aow="4" Height="28" HorizentalAlignmont="Left™ Margls

Hame="cast_steel tool materiallabel" Verticalalipnments="Center” Foregrounds="White®
<label Cdntent="stalnless steel tool materialsh

Grid. Colupn="0" Grid,Row="5" Horirontalalipnment="left" Margin="3"

verticalalipgnment="Center" Foreground="whité' />
<Label I:E!ﬂtﬁl‘lt:"{ﬂil‘l-dil‘lg Path=stainless steel s

gaterial}” Grid.Columns="1" Grid,Row="5" Height="28" HorizontalAlignment="Left" Harg
Home="stainless_steel_tool _materialiabel® VerticalAligmments"Center" Foragrounds

o

£Label Content="soft cast lron Lool material:®
Grid.Colimn="8" Grid. Row="5" HorizontalAlignment="Left" Margin="3"

Virticalaligmeent="Center" Fur‘egr‘uund:"h'hite"; I
<Label Content="{Binding Path=toft cast fron tod

material 3 Grid.Columns®1" Grid.Row="6" Height="2a" Horizentalaldpmment="Laft" Ha_i

flame="soft_cast_iren_tool_materialLabel® VerticalAlignmenl="Center® Foreground="Whij
sLabel Cgntent="hard cas;t lron tool soterial:® [

Grid.Column="g" Grid,Row="7" HorlzontalAlignment="Left" Marpin="3"
verticalalignment="Center” Forogrounds="White® /»

<Label Content="{Binding Path=hard cast iron t
paterial}” Grid.Column=®1* Grid.Row="7" Height="18" HorizontalAlignment="Left™ W
Hame="hard_cast_iron_tool _materiallabel® Yerticalaliprment="Center” Foregrownds="

<Label Contents"non ferrous tool materfal:®
Grid.Column="g" Grid.Row="E" Horizontaldlignment="Left" Margin="3"
verticalalipnment="Center™ Foreground="White® /3

cLabel Content="{finding Path=pon Ferrous toel
materfal}” Grid.Column="1" Grid.Rows="B" Helghts"28" HorlrontalAlipnment="Left" Harg
Home="non_farrous tool_materiallabel™ VerticolAlipnment="Center” Foreground="fhite!

<Label Content="pon metallic tool materdlal:®
Grid.Column="3" Grid.Rowe"9" HordzontalAlignments"Left™ Marglin="3"
verticalalignment="Center® Foreground="White® /3



|
<Labal Content="[0inding Path=non metallic tool
matorial}” Grid.Column="1" Grid.Row="8" Height="18" HorizontalAlignmont="Laft" Margl
Hame="non_metallic_tool materiallabel™ VerticalAlignment="Conter" Foreground="White®

<fGrids ¥
ciorids
</Tabltems
¢TabItem HEﬂdEPu“*PBBHElpj' Hames"tabItemZa™ s
<Grids

cRectangle Helght:"i?l" HorizontalAlipgnment="1eft"
Morpin="184,52,0,0" Name="roctangledd™ Strokos"#FFATDIFF" 5trnk¢ThicknE5s-‘2'
vnrti:alnliﬂnnunt- Top" Width="536"»
<Roctangle Fills
¢LinearGradientfrush EndPoint="1,8,5"
StartPolnt="0,8.5">
ciradientStop Color«"Rlack” Offset="p"
shradientStop Color="NFFIGRAFA" Offsefs"
f LinfarGradiontBerushs
¢/Rectangle.Fills
<fRectangler
¢Label SorderBrosh="#FF32CAFF" DorderThicknesss®2"
Content="Trouble Shooting In Drilling” FontFamily="Haisndra G0 FontSize="18"
Fereground="White™ Height="Auto" HorizentalAllgnments="Left" Margln="62,10,0,8"
fame="1abe1113"* Verticalalignment="Top" Width="254%>
<Label.Backgrounds
¢LinearGradientirush EndPodnts" 1 B, 5" =
StartPoint="8,8.5"3
cGradientStop Colar="Black” Offset="p"
sGradientatop Color="MFF347981" Offteta"
¢/LinearGradient8rushs
¢fLabol.Backgrounds
«/Labels
/farid»
¢/ TabItedms
«TabTtem Hoader="PDBHelp3B" Hame="tahTtem31®
Initialired="tabTtem31 Initialized"s
cGrids
cRectangle Heipht="284" Horizontaldldlpnment="Lefe"
Margine="200,124,0,8" Name="rectangledl™ Stroke="nFFATDIFF® StrokeThicknoss="2"
Verticalal lgnment="Top" Width="526">
eRoctangle.Filly
<LinearGradientBrush EndPolnt="1,8.5"
GhartPeint="0,8.5"%
chiradiontStop Color="0lack™ Offsot="§"
cgrddiontSton Color="#FFIGEIFE" OFFsets
o/ LinearGrad LentBroshs
«/Rectanglo, Fi11y
£/ Hectangles
cLabel GorderBrushs"#FFS2CAFF" BordorThicknosss"a"
Contont="Trouble Shooting in GunDrilling®™ FontFamlly="Maiandra G0" Fontsize="38"-
Foreground="White" Height="Auto®™ HorizontalAlignment="Left™ Margin="48,38,8,8"
Home="1abellla" Verticalallgnmont="Top® Width="277":
<Label.Backgrounds
<LlinearGradientBeush EndPoint="1.8.5"
|
sGradientStop Color="Dlack" oHfset="g"
sGradientsStop. Color="UFF347081" OFfsat
“flingarGaradientieushs
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</ Lakels |

StartPoint="0,8.5">



«Grid DetaContoxt="{5taticResourcn
punbrillingTroubleshootinpgVienSourcel” HorlzontalAligmment="Left™ Margin="274,1786,
pame="prid22" VerticalAlipgnments"Top"»

¢Grid.Columnbefinitionss .
eColumnbefinition Width="Auto" [
cColimnDefinition Width="Auta" />

</Grid, Columnbefiniktionss

cardd  Rewbefinitionss
chowlefinition Helight="aAuta"™ [
<fowdefinition Heipht="Aoto" [

fGrid, Rowbefinitionss

<Label Content="probles:” Grid,columns="g~

Grid.Row="0" HorizontalAlipnment="Left" Margin="3" VerticalAlignment="Center"
Foreground="White® [= |
<ComboBok DisplayMenberPath="problem™ Grid,Cols
Heipht="29" HorizontalAligement="Left" ItemsSource="{0inding}" Margin="3,6,0,8"
Hame="problemConboBoxl”™ Vertlicalalignment="Center™ Width="227"
DropbownClozsed="problemComboBox2_OropbownClosed™ s
<Combrobox . ItemsFanals
cltemsPanelTemplatos
_ sWirtualizinpgStackPansl f3»
fTtemsPanelTemplates
<fCombofiod . TtemsPanel >
¢/ CauboBox>
<iabel Contewb="causes:” Grid,Column="8" Grid
Horizontalalignments"Left" Margins="3" VorbticalAligmment="Center” Foreground="whizs®
¢ListBox! DisplayMesherPath="causes® Grid,Col
Grid,Rows"1% Hedght="163" Horirontalalignmont="Left" ItemsSources™{Dinding}"
Hargin="3,3,8,-68" Name="causesListBox™ Verticalalignment="Center" Width="227" f»
fGrids
¢/ Grids
</ TabItems
¢TabIten Header="PDBHelpd" Hame="tabItem3z®
Initialized="tabItem32_Initialized™;
elirids
<Rectangle Hoight="334" lorirontalhlipnmert="Laft®
Harpin="195,102,8,8" Nase="rcctanpgled2” stroke="UFEATDIFF" StrokeThickness="2"
Vortdcalalignment="Top" Width="5326">
tRectangle.Fill>
ctinpardradientBrepsh EndPoint="1,08.5"

StartPolnl="8,8.5"
<GradientStop Colors“0lack” OFfset="0"
cGradientstop Color="NFFIGEEFE" OFF

ofLineararad iontBrushs >
s¥fectangle. Fills
</Rectanglos
sLabel Border@rush="#FF5ICAFF" BordorThicknoss=
content="Trouble Shooting in Trepanning” FontFamily="Maiandra GD" FontSizes"18"
Fgreground="white" Helght="Auto™ HorizentalAllgnment="Left" Marpin="4&,26,8, 8"
Hame="1abel115" VerticalAlignment="Top" Width="277":
«Labal.Bockgrounds
cLingarGrodientBrush EndPoint="1,08.5"
startPolot="8,08.5">
kGFadifntitup Color="Ulack" Offiots
wGradientStop Color="IIFF3479B1™ OFffs
¢/LinsarGradientBrushs ;
fLabel, Backprounds
</Labals



«tiril DataContext="{5taticResourde
trepanningTroubleSheotingViewSource}”™ Horizontaliligament="Left" Margin="2535,146,9,8
fame="prid23* VerticalAlipnment="Tap"»

sorid.ColumnDefinitionss
<ColimnDafinition Width="Auka" />
<Columnbafinition Wldeh="Auta"™ /s
«/Grid.ColumnBefinitionss
cGrld. Rowbefinitionss
¢Rowbpfinition Heiphte"Auto™ [
chowlefinition Height="Auto™ f»
{fopid. rmnefinitionss
¢Label Content="problem:" Grid.Column="g"
Grde, Bese="B" HorizontalAlipneont="Left" Marpin="3" verticalAlignment="Center™
Foroground="dhite™ /3

<ComboBax DisplayMemberPath="problem" Grid.Co
Hoight="23" HorizontalAlipnment="Left" ItemsSpurce="{Binding}" Margin=*3,3,0,3"
Hame="problemCosboBox3” VerticalAligneents="Center® Width="315%
propiownClosed="problemComboBox3_CroplownClosed™ >
¢Combofox, TtemsPanels
<ItemsPanelTemplotes
irtualizippStackPansl >
&/ TtessPanelTemplates
< /Conbobox, ItemsPancls
£ fComboBoxs .
eLobel Content="causes:" Grid.Column="0" Grid
Herizontolalipnsent="LeTt" Margin="3" Verticalalipmment="Center" Forepround="White"
sLisibox DisplaviemberPath="caouses" Grld.Cpl
Grid,tows"1" Height="159" HorizontalAllpnmenti="Left" ItemsSource="{0inding}"
Margin="3,3,0,-96" Name="causeslistBox1l" VerticalAligneent="Center" Width="321% f
¢fGridy '
£/fGridy -
</TabItems
«TabItem Header="PODRHelps" Mame="tabItomid"
initialized="tabItem33 Tnitialized":
hrids
«Rectangle Helght="334" HorlzontalAlipnment="Laft®
Harpin="20%5,51,8,0% Names"roctangledd"” SUroko="UFFATDIFF" StrokoThicknesss"2"
verticalalipnment="Top" Width="52a">
<hectangle.Fill>
sLingararadliontBrush EndPoint="1,8.5"
ftartPoint="8,8.5">
4GradiantSitop Color="8lack™ OFfset="§
ahradientbtop Color="UFF3LBEFRE"
cSLinearGradicntirushs
fRectanplo FI11s
cfRectanpglios
sLabel BorderBrush="UrF52CAFF* DopdarThickness="2"
Content="Trouhle Shooting Boring™ FontFamily="Maiasndra 60" FontSire="1B"
Foregroind="White" Height="Auto" HorizontalAlipmment="Left" Margin="%G,37,0,8" ~
Hamp="1obelile" VerticalAlipnment="Top" Width="225"%
sLabel.bickgrounds
<LingargradientBrush EndPoint="1,0.5"
StartPoint="0,8.5"3
{GradientStop Colors"Dlack®™ OFfset="g"
<GradiontEtop Colors"SFF347501% Offsat
fLinearGradientBrushs
</Labal.backgrounds
«/Labels



«Grid DataContext="{5tatichesource
borinpTroubleshootingViswSourcel]" HorizoatalAlipnments="Laft" Margin="242,152,0,0"
Name="grid24~ verticalAlipnment="Top">

<arid .l:nll?ml:lﬂ'f-lnitinnn
eColumnbefinition Width="Auto" [3
cColumnbefinition Width="Auto"™ [
¢ fGrid.ColumnDefinitionss '
<Grid. RewDeFinitiorss
cRowDefinition Helght="Auto" />
cRowDafinition Height="Auta" [f»
¢/orid, RodDefinitionss
cLabel Centent="problem:” Grid.Columm="g"
Grid.Row="9" HorizontalAlignment="Left" Margin="3" verticalAlignment="Center"
Forgground="khite" [ |
cComboBox Display¥esborPoth="problem” Grid.Co
Height«* 23" NorizontalAligneent="Left" TtemsSource="{Binding}" Margin="3,3,0,3"
Name="problesComboBoxd” Verticalalignment="Centes” Width="315"
propDownt losed="problemComboBoxd_DropDewnClosad™
cCombofox . ItemsPancls
¢ItemsPanelTomplotas
cvirtunlizinpstackPanel J»
</ ItemsPanelTomplates
«f CombioBox. TtamsPancls
</ Conboloy»
<Label Coftente“causes:” Grid.Column="8% Grid,
Hordzantalalignments"Left" Margin="3" VertlcalAlignment="Center” Foreground="White" |
¢ListBox OisplayMemberfath="causes™ Grid.Col
Grid.Row="1" Height="208" MorizontalAligrment="Left" ItemsSource="{Binding}"
Margine"3,3,8,-97" Name="causeslistBox2” verticalAligmment="Center” Width="321" f»
o/ Gride
£fGrids :
< /TabItems
<TabItem Header="#PDEHelpG™ Name="tabItem3s™
initialized="tabItem35_Initialized™s
dGrids
¢Rectangle Height="310" HorizontalAlipgnmante="Laft"
Hargin="188,109,8,8" Name="ractangled4s” Stroko="#FFATD2FF" EtrokeThickneses"2"
vorticalAlfipgnment="Top" Width="526"> [
chectangla.Filly
¢LinoarGradientBrush EndPoint="1,8.5"
startPoint="8,8.5"»
«GradientStop Color="Black™ OFfset="p" |}
<iradiontStop Color="MFF3GRRFE™ OFFset
<fLinearGradientirushs
¢fRectanglo. Fill»
fRectangles
<Label BordorBrush="UFF52CAFF" BorderThickness="2"
Content="Trouble Shooting in Reaming” Fontfamily="Maisndra GO FontSire="18®
Foreground="white" Heights"Auto" HorizontalAlipnment="LoTt"” Margine“45,4%,0,07
Hame="1abal117™ VerticalAlipnment="Top" Width="253">
¢Label.Badkprounds
¢LinearGradientBrush EndPoint="1,0.5"
startPoint="8,8.5">
¢gradientstop Colop="8lack” OFffset="4"
<GradientStop Color="#FF3470981" OFfset=
¢/ LineorGradtentirushy ]
<fLobal.Backgrounds
< fLabel>



«Grid DataContext="{5taticResource 1
ruamingTr'uuhl&Shnn-ting'u'iEl.-.lsclur"i:E]-" Horizontalalipnment="Left" H.ilr'ﬂint"lﬂfr.lil,ﬂ,_r
Nomes"grid25" verticalAlignment="Top"? { 3

¢tseid, Rowbefinitions>
cRowDefinition Height="Auto" />
<AowDefinition Hedght="Auta" (3
<Aowoefinition Height="Auto" [
¢/Grid, Rowbefinitions>
¢Label Contemt="problem:" Grid . Column="@"
Grid, Row="0" Huri:untalnlignmnnt-“Left“ Margin="3" verticalAlignment="Center® |
Foregrounds"White" /> : E
: sCombaliox Displayiteaberpath="problem™ Heights

Horizontalalignments"Left" TtemsSources"{Binding}™ Margin="74,6,8,8"
lama="problemComboBox5" verticalalignment="Center” Width="258"

Hrnpﬂnuntlﬂ!ed-"pFnhlem[nmhﬂEﬂ!ﬁLDrnpﬂuwnﬂﬂusﬂﬂ'?
¢Combobiox ., ItemsPanel>

| ¢ItemsPanelTamplatés
irtualizingstackPanel /3

e fTtemsPonel Tomplatas .
¢ /Combobox , TtemsPanel>

</ ComboBox>
clabel Content="cpuses:” Grid, Column="8" Grid

=3* yarticalnlignment="Center" Foreground="whi

<Combofox OisplayMembarPath="causes” Grid, R
Haight="27" Horizontalalignment="Left" ItgmsSQUPEEﬂ"{Binding}" Margin="74,6,8,2"
Name="cousesComboBox” vepticalallpnment="Conter" Hidth="258" i

urnpanwntlasvd-Pcause:cnhbnﬂnx_nrnpnuunclnsed":
cCombobox., ITtemsPangly

¢IteasPanelTemplater
cvirtualizingStackPanel /3
¢/ TtemsPancl Tesplates
¢ /ConboBox . ItemsPanels

</ ComboBoxs .
ciLabel Contents"pemedy:" Grid.Column="8%

=3* yarticalAlignment="Center" Forégrounds"wWhi
<ListPox DisplayMemberPath="remedy” Grid.Roe
Height="153" HorizontalAlipneent="Le¥t" TtemsSource="{Binding}™ Margin="74,3,0,4
Homo="remedy ListBox” verticalalipnment="Center™ Width="2507 i
<fGridy |
«farids

¢/ TabItems [

<Tabitem Heador="PDEHCLp7" Hame="tabltes36"»

<iEridy
¢Rectangle Height="250" Horizontalalignments"

Margine"225,138,0,0" Namos"pectangleds” Stroke="iFFATDIFF" strolkeThickness="2*
yerticalalignment="Tap" Width="516">

Horizontalalignment="Left™ Margin=

lorizeatalalignment="Left" Margin=

:Hectahgln.Fill:
cLipearGradiontirush EndPoint="1,8.5"

ctartPoint="9,8.5"> _
<GradientStop Colors"Black”™ Offset=T8

GradientStop Color="#FF36BEFE" O
¢/LinearGradiontBruste
¢/rectanple. Filly
rfRectangler
¢Grid DataContext="{StaticAesource
rappingapplicationsviewSource}” HorizontalAlignment="Left" Margin="290,192,8,8"

Mame="gridio" verticalalignment="Top"> [
¢Crid, Columnbefinitionss

<ColumnDefinition width="Auto" /» 3



{EPIumnDufinitinn Width="Auta™ />
<ferid.Columnbefinitionss

«Grid, RowDefinitionss

chowDefinition Helght="Auto™ />

<AmwDefinition Heighte"Auto" [»

eRpwbefinition Helphts"Aute™ /3

¢RowDefinition Height="Auta" /»
cfGrid fowDefinitionss

<Label| Content="tapping operatlion reéquirement
Grid.Column="8" Grid,Row="8" HorizontalAlipnment="Left" Margin="3"
verticalalipnment="Center" Foreground="wWhite" /»

«ComboBox DisplayMomberPath="tapping operat
roquirement” Grid,Column="1% Heipght="29" HorizontalAlignment="Left"
TtomsSources"{Binding}" Margin="3,4,0,2" Namo="tapping_operation_requirementC
Vort icalalipmment="Canter” Width="315%>

<CpmboBox. ItemsPanol»
| 4ItemsPanolTomplates =
¢irtualizingStackPanel />
¢fItemsPanclTemplotes
¢ fComboBoy . ThessPane]s
«f Conhofoxs
<Label content==operation conditions:™
Grid.Column="8" Grid.Row="1" HorizontalAlipgnmowt="LaFt" Margpin="3"
verticalAlipnment="Conter” Forepround="White" />
¢Label| Content="{Binding Path=operation cond
Grid.Column="1" Grid,Row="1" Heipht="2B" HorizontalAlignment="Left" Margin="3" =
Names=pperation_conditionsiabel® VerticalAlipnmest="Center” Foreground="White™ [l
¢Label| Content="recommendations ;™ Grid.Co
Geld fiows="2" HorizontalAlignment«"Left” Mnhﬂiﬂu 3" vorticalalignments"Centenr”
Foreprounds*White™ />
:Lahel-[untent: {Binding Path=recommendations
Grid. Columm="1" Grld.Row="2" Height="28" Hpri:nntﬂlﬂligﬂmentz'LEFt' Margin="3"
Homit=" rocommandationsLabel” Verticalalipnment="Conter” Foreground="Whita" /3
¢latral Content="comsents:" Greld, Column="8%
Grid.Rows"3" HorizentalAligneont="Laft" Margins"3" VerticalAlignment="Center"
Foreground="Whita" [ !
<Label| Content="{Binding Path=comments}®
Grid.Column="1" Grid.Row="3" Height="28" Horizontalalignment="Left™ Margin="3"
Hpsn="comeentslabel™ Verticalalignment="Cefter” Foregrounds="White® /s
¢farids
«Label Border8rush="#FF32CAFF" BorderThicknpsss
Content="Trouble Shooting in Tapping Applications™ FontFamily="Maiandra GO" Fon
Foreground="White™ Heilght="Auto” HorizontalAlipnment="Left" Margine="104,35,0,6
Hamos"1aboli18® Vertlcalalipnmest="Top" Width="161%»
<Labell Backgrounds
cLinoarGradientirush CndPoints="1,8,57
StariPeint="0,8.5"» ;
<GradientStop Color="Black™ Offset="y
coradientstop Color="WFF147901" Of
£/LinearGradlentBrushs
<fLabel.Backgroundsy
«fLabel>
¢ farids
</ TabItoms
TabItomn Hnadnru“PﬂHHalps" wnme=‘t:b1t¢q39
Initiallzed="tebItem33 Initialized™»
chrids -



choctangle Leiuht:"lEE" Horizontalalignment="Left
Marpin="199,121,6,0" Name="rectangle50™ Stroke="IFFATOIFF" StrokeThicknesse"2"
verticalallpmsent="Top" Width="553"3 |
LRectangle.Fills
:L#nnnrﬁradienTErush EndPoint="1,8.5"
StartPoint="8,8.5">
¢GradientStop Color="8lack™ Offset="¢
| <GradlentStep Color="#FFIGBIFR" Offs
«/LinearGradientbrushs
¢fRectangle. Fills =
ofRectanglo: EJ
<Label Borderdrush="#@FF52CAFF" OorderThicknasss
content="Trouble Shooting in Droaching Applications® Fontfamily="Maiandra GD"
FontSize="18" Foreground="white" Height="Auto" HorizontalAligmwent="Left"
Marpin="21,22,0,8" Mame="1abel134" VarticalAlipgnmont="Top"™ Width="361"%
<Label |Backprounds .
<L {naarGradiontdrush EndPaint="1,8, 5"

srartPpint="0,8.5">
sGradientSton Color="0lack” Offsota”
¢Eradienthtop Color="#FF347901"
Zf LinvarGradiontOrushs
¢fLabel . Backprounds

«fLabols

cComboRox Height="23" HorizentalAllpgnment="Lefe™
margin="483,146,8,0" Namo="comboBoxd2" VerticalAlignment="Top® Width="216"
Bropiownt losed="cambogox22 OropbownClosed™ Ttemssource="{Eindlng}"
plsplayMemberfath="work plece material properties” (>

sCombobBox Heipht="2#" HordizentalAlipmments="Left™
Margin="483,193,8,8" Name="comboBoxl3" VerticalAllgnment="Top" Width="216"
TtemsSources"{Binding}" DlsplayMemberrath="operation conditions® /[»

cLabel Helpht="73" HorizestalAllgnment="Loft"
Hargin="d483,2749,6,8" Hames"labelldl" Verticslalipnment="Top" Foreprounds"wWhita®

¢Label Heipht="28" HorizontalAllpnsent="Left"
Margin="483,313,8,8% Name="labelld2”™ Verticalalipnment="Top" Foreground="White"

cButton Cohtont="Seirch” Hoighte" 28"
HordzontalAligneent="Left" Hargin-"603,227,8,8" Name="button27" VerticalAlign
Width="26" Click="hutton2? Click 1" /=

<Label Content="operation conditlonsg:”
Horizontalalignments="LeFt™ Margins®326,193,8,218% verticalalipnment="Centep”
Foreground="White" /> .
cLabel Content="wark plece materinl properties:®
iforizontalAligmments"Left" Margin="266,146,8,258" VerticalAlignment="Canter®
Forogrounds"Khite" f»

) <Labal Content="broaching materinl recommenda
HorizontalAlignmoht="Laft" Marpln="222,273,0,124" verticalAlignmont="Centar"
Forepround="White" /> |
£<Labal Contents"comments:” HorizontalAldpnments"
Marpin="38%,313,8,91" vaorticalalipnment="Center" Forpground="White" [

4 fGrids
</ TabItems
<TabItem Heador="RADBHelpd” Nomcs™tabItemdg”s
carids
<Rectanglg Helght="150" Horirontalalipnment="
Marpin="121,125,0,08" Name="rectangleSl" Stroke="#FFATD2FF" StrokeThickness="7"
verticalilipmment="Top" Width="636">
sREctangle. Fills 3
cLinsartGradientSrush EndPoint="1,8.5"
StartPoint="0,8.5%
cGradientStop Color="0lack" Offse



| cGradientStop Color="#FFISDBFE" OFfu
¢fLineararadientirushs
¢/Rectanpgle, FL11>
<fRectangles i
¢Label BordorBrushs"¥FFSZCAFF" cordorThlcknoss="T"
content="Trouble Shooting in arinding Whoeal Applications® FontFpaily="Malandra 6%
Eantsize="18" Foreground="White" Height="Auta" HorizontalAlipnuent="Left"
Margin="36,31,0,8" Hame="1abell3s" HEhti:a!AliEnuent-‘Tup' Width="429"3

cLabel;Backeground:
cLinearGradientBrush Endroint="1,0.5"

startPoint="0,08.5"> '
¢GradigntStop Color="8lack™ Offeet="
| ¢GradientStop Celap="0FF347001" OFTEN
</LinearGradientBrushs ;
</Label ., Backpground»
«fLabel>
Grid DataContext="[{Staticiesmirce
srindingWheelapplicat donsviowsaurce}” Horlpentalaligneent="Left" Margin="207,154

Hame="prid2 6" Vorticalalignment="Top" Height="193">
corid, ColmmnDefinitionsy
ecblumnpafinition Width="Auto™ /»

¢Cnlumnbefinition Width="puta” [&
¢/Grid.ColumnDafinitionss>
cGrid.Rowbefinitionss
chpwbefinition Height="Auto™ />
<RomDefinltion Helght="66" /»
1mnunnfinitinn Height="34*" (>
< fGrid. RewDefinitionss
cLahel Content="Grinding wheel type &nd o
Grid,Columne"g" Grid.Row="8" HorizontalAlignmenta"Left™ Margin="237

yerticalalignment="Center" Foregrounds"white" /> |
<ComboBox DisplayMomberPath="Grinding wheel |

nome™ Grid.Column="1" Height="32" Huriznnmglnllgnmunt-'Lu+t" ItemsSource="{Binds
Marpine="1,0,8,4" Ha-e-"gninding_pheeL_;type_and"namecnnhunux‘ vorticalAllgnneit=4

Width= b ]
cCombobox, ItemsPangly

<TtemsPanslTemplate:
evirtuallzingStackPanel /»
£/ Ttemsranel Templato:
¢/ ComboBox . TtensPanels
< /ComboBoxs
¢Lahel Content="applications:® Grid.Colw

Grid. tows"1" HorizontalAallpnment="Laft" Mgrgins"3" Vurticalnlignmnnt='cnnter”'”

Foregrounds="White® />
cTextilock Grid.Column="1" Grid.Rows"1"

HorizontalAlipnment="Left" Margin="3,3,8,3" Mame="applicationsTextBlock™ Te -;i
path=applications}"” verticalalignment="Center" Widih="352" TextWrapping="krap®

Foreground="White®™ /> ,
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{ty=Trug; " +

Fronnect Timeout=38;7 +

f'User TnstancesTrue; ")
2l armpptine foon’ = el 5310 nitt b innlcss2);

string tab = "SELECT HAK{Tahlnﬂn} FROM [dbo].[Table]™;
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Loltommand nemd2 = AewW 5q1ﬂnmm¢nd{tah, peand
ncon.Openg };
int tablel = (onvert,ToInt32(nemd2.Executescalar()) + 1;
string ins = "TNSERT INTO [dba).[Table] (TableWo) VALUES (" + teblel + ='}";
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L
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@"attachDbFilename= |Databirectory

ty=True;"

|\MachineDperations_Data,mdf;Integrated

+

@*Connect Timeout=30;" +

g hsar InstancesTrua;";
Lipllonndction ncond = pew Galoprmection{ess3);

int ml = B;

int m2 =@} ¢

int m = {ﬁnwurI.TuIntiﬁ{EBEhtil Box.Text)h;

int n = Convert,ToIntig{partstextBox Text);

int o = 1; |

VEr g {nn?..!.TnIntlE{labalIEb.{nntent.TnﬁtFing{}j:
If (m 3 1) |

{

string 0lf2 = textBox?0.Text;

string insertil = "7}
[harenumorator ol3 = ulaz.ﬂttEnunuratnr{J;

int[] mach2 = new int[m + 1]
while {ol3.MoveMext(])

{
!
if (al3.Current 1= Convert.ToChar(™,"))
{
|
{nsert?2 = insert2d + ol3.Current;

elze

)
|

Convert JoIntlGl{insert22);

[T
4

mach2|o]
insertil
o4}

!

* J
machi[a] = Coivert, ToInti6(inserta2);
int on = Convert.ToIntl6(8.5 * o);
for {var ab = 1; ab <= on; ab++)

{

sl = ml + mach2[ab];

for (var ac = [on + 1); ac <= m; ac++]

{
m2 = m2 + machZ[ac]; |

}

if {g ¢= n) L
1F (g == n) |
{

displayButton.visibility = Visibility.Visible;
toxtBox7a, Visibiliny = Wisibility.Hidden;
buttonss.IsEnabled (= True;




label?da, Content = 'EntLr the time take for Part " 4 (g + 1) +#
om+ " machines"; |
1abelzs2.Content = “PART = + (g + 1);
string £552 = @'Data Sogrce= . \SQLEXPRESS;™ 4
achnhFiiename-|natanirnctnryIEHaLhinﬁﬂﬁerntinns_nata.mﬂFjlntegratun Security=Trus;"
|

an

nect Timpaut=38;" +
r Instance=True;"; |
Cglconnectlon noon = ne[ LglConmection(cssd);

string tab = “SELECT (TableNo) FROM [dbo].[Table]™;
Sl Cominnd ncmd2 = new Ll command{tab, ncomy;
ncon. Dpan( )y int tablel| = Fonvert, ToInt32(ncmd2, Executescalar());

string insert = "INSERT INTQ tab® + tablel + “(part, ml, m2) VALLUES
- g.ToString() + "' T

insert = ingsert + mi + 7 . om2 -+ "}
mtu.Content = insert;
neoni, dpend by

gntComand ncmd = new SplCommand(insert, ncon2);
nemd . Executescalar( )

BA¥;
labelz53.Content = g.Tostring();
textBox7@.Clear();
t
}
else
{
try
{

string ol = textBox7@.Text;

string insertl = °";

Chart mimeratnr 012 « ol.GetEnumerator();

int[] mach = new int[({m + 1}]1; =

while (0lZ.MoveNext())
A
i€ (ol2.Current l= [Lonvert. ToChar(","))
i
ingert? = insert? + oli.Current;
}
else
mach[o] = Convirt.ToInt16(insert2);
insert? =« "";
o4}
}

ml = mach[1]; .
m2 = Corert,ToIntls{insertl);

iF (g = n) |
i



if {p == "m}

i
displayButton.¥
textBox7R. visib
buttons6.IsEnab

}

label249. Content =
machines™

Ehe = +-m +

sihility = Wisibiiity.vwisible;
111ty = Visibility.Hidden;
*Eﬂ = Tru;

"Enter the time take Ffor Part = & (g + 1) +

Iabel252.Content = "PART = + (g + 1);
string css52 = @"Datd gource=. \SOLEXPRESS." +

§¥'attachDbFilename= |Databirectory | \Mach
rity=True;" +
Fronnect Timeout=3@;" +
duser InstancesTrue;”;
SeplConnectian moan

inetperations_Data.mif ;Integrated

L onew SglEonnection{cssd);

string tab = "SELEEL MmaX{Tabledn) FROM [dbol.[Table]™;

o 10 onmand nemd? =

ew SalCnemandd tab, neon);

ncon.Opend}; int tablel = Coavert . ToInt32(ncmd2 . Executescalar());

string insert = "INSERT INTD tab" + tablel + "{part, nl, w3}

IES €7 4 g.ToStedng{) + " "y "7
7 for {v

{
srri

stri

- -

i g.ToStedng() » ', 7}

i {
{
H
else

{
}

Ar 1 =13 Icmom} 1+s)

ng st = “m* + Convert.ToString(i) + °, 7
g St2 = "m" * Convert. ToSteingll) + "} YALUES

i 1= m)

insert = insert + 5t

insert = insert « s5t2;

string o
CharEnum
wWhile (&

{

if {

= textBox7h, Text;
prator al? = ol.GetEnumerator();
hE.Hﬂveuemt{}J

pl2  Current |= Convert.ToChar(™, "))

insert + ol Current;

insert

LR} 1=

insert = insert & “'.'°7)




1 |
*

insert = insert + ml + 7',
mtu.Content = insert;
ncond. Openy ) ; A
CnYrpmeand pemd = ngW SalCmmand{insert, hcon};
ncmd  Executescalary};
B+ i
label253.Content = . ToStringl);
toxtBox78.Clear(); |
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For (var c=1; € {f S 2

I

int[] = = new int{m]:

string Ccs2 = @"Data Sources. WSULEXPRERS " #
ﬁ"nttacthFilunnme=|natan1rertnry|RMnthineﬂp@rntiuns_nntn.ndF;Inttgrath

yrity=True," +

fi*Connect Timgout=34;" +
@'user Instance=True;"; .

textBox?0.Visibility = visibillity.Hidden;

for (var f = 8;|f + 1 <= m; frt)

{ [
for (var h = 8; h # 1 %= nj het)

string css2 = @"Data Sources=_\SQLEXPRESS ™ +
ctachDbEL lename= |DataDirectory | \MachineOperations_Data.mdf;Integrated Sec urity=Trug;"

@"Connect Timeout=38;" =
g"User Instance=True;";




sqléoanection ncon = new Sqlconnection{css2);

string tab = “SELECT MAX(Tableno) FROM

|
sqlcommpnd need? = new 5SiylCommand{tab, ncon);

ncon.Open(); int tablel =
- Tolnt32(ncmd2 . ExecuteScalar()); I

| Table ]™§

I
string ggl = "SELECT m™ & {f + 1) + " FROM tah”™ +

+ "WHERE part = *" + {h + 1).ToString() + "'";
string Bql2 = "SELECT MIN (m™ + (f + 1) + ") FROM

tablel;

EglConngction con5 = new Sglconnection(cs2y;

conS.apeEnt ) ;

snlCommpnd cmdls = pew Sgliommsnd{sgl, cons);
sylCommpnd emdls = new SqlCommand(sqll, cong);

int timp = Convert,ToIntl6(cmdl5,Executescalar]));
int mtime = Convert,ToIntl6{cmdl6. ExecuteScalar());

int[] k| = new int{n + 1];

k[h] = tims;
if (k.ElementAt(h) == mtime)
{
z[F] = mtime;
if E:IB] == z[1])
{ |
2{1] = 1908808;
¥
/F DELETE statement pgoos hire
3
'
i
for (var ta = 8 ta + Le=m; tasd)

if {:.EIEMElthtEla} == 2.Min(}}
string [53 = @"Data Sources,\SOLEXPRESS ;" +
hObE i lenase= |DataDirectory | \MachineOperations_ Data, mdf; Integrated Securltys=True;"

@ Connert Timeout=38;% +
@"User Instance=True;";

string £ss2 = @"Data sources, \SELEXPRESS, " +
:hthilename-IDatanire:tary1\anhinenperatinns_ﬂata.mdf;Integrated Security=Trug;"

" Connect Timoout=38;" +
f@*User InstancesTrue;"]




sl Conngction Agon = new Sl Cgnnect tonfcss2);

gtring tab = TSELECT MAX{Tablako) FROM
ble]™;
sgleopmgnd nemd2 = aew Sglicmmand{tab, ncanl
ncon.Dpen(); int tablel =
alnt32{ncmd2, ExecuteScalar])):

string $q13 = “SELECT part FHOM tab" + tablel #

HEW,

# {tae Q)+ ="+ z‘Hin[}.Tn5?ringL} + .

- in

|

string $tr3 = * WHERE (" + (ta + 1) ¢ 7 = ¥
ostringl) + ""17: i
string gpdate = "UBDATE tab™ + tablel + ° SET part =

for (v ] f=1: Lesmp de4)

{
5trlng st = "m" + Convert,ToString({i) +™ =

string 5t = “m" + Convert.ToString(i) + " =

if [1 1= m)
{ |

| update = update + 5t;
}
els
{

iupﬂlte = update + sT2j
¥ |

tesion b
string k = update + str3;

cilionnbolion cong & New g lannuction]cs3);

conG.Open{};
Sqlcenpnd codl6 = new SqlCosmani(sgql3, cons);

string pl = fonvert, Tostring(ced16. ExecuteScalar() )]
Lol Commifiend cmdl? = new sltonmanid{k, cong);

1[ta] = pr.Trim{) + 1[tal;

cnd17? . Executescalar();

string final = ""; |

rharEnumerator rev = 1[8].GetEnuserator();




for (var ¢e = 1; cé ¢= 1[@].Length; cet++)
{ |

rev, Movelext ()

1[#] = rev.turqent « 1[2];

iinal = 1(2] + l[lﬁ:

textBoxTa.Clear();
string mfinal = ®";
CharEmumerator r2 -:final,GetEnuneratnr{];
far {var de = 1; dej <= final.length] de++)
£
rEMovalext();
efinal = mfinall+ “Part™ + r2.Current +

- "
== I ! j_

Bt
label253.Content =
textBox?d,.{lear();

)
1abel2sd.Content = Efinal;

JTestringl )

Illl
atiing ccg2 = @°Dath Source=.\SQLEXPRESS;"
i At tachDbF Ll ename= 1Dataﬂ1re:tary|ﬁPDﬂH&1p md# s Tntegrated EEtur£1y=TruL. -
B Connect Timeout=38;" +

i#'User Instance=True;"; !

5tr'inp_ dr::up = "[ROF. TABLE tablel":
|
SylConnéction connbi= pew SglConnectionf{cccl};

connS.0pen( )

|
sgltommand ¢5 = mewiSqdCommand{drop, conni);

ch.EwecuteScalar);

lillf [

3 [

} 1

! .

catch '

{

Messagoior . Show{“Make sure you have eatered the data properlyl®);

* |

} |
1

private wvold displayButton_Click{object sender, Nootediventirgs a)

{

int o= 33
int n = Convert.Tolntl&{partstedtbox Text) )
£ int{] z = new int[m];
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far [var © = 1] € €8 ) CH)

int[] z = ndw dnk[m];
string £s2 = @"Data Source=_\SQLEXPRESS;" +
1 schObFilename= |DataDirectory | \MachineOperations_Data.mdf; Integrated Security=True;'

et Timeout=38;" +
e Instance=True;”™ ;
textBox7a Visibility = Visipility. Hidden;
for {var £ =0; f + 1 <= 23/ f4+)
{ |

for {var h = @; h + 1 & nj hed)

{
string css2 = E"DatL Source=, \SQLEXPRESS;" +

nachnbri1ena-e-|uatauirectaryl\Ha:hinenreratinﬂa_ﬂata-mdf;IntEEratud Security=True;"

@"Connect Timeout=38;" +
@ lUser Instance=True;";
Sijlconnection ncon & néw SglConnection(css2}]

string tab = “SELECT MAX{TableNo) FROM [dbo].[Table]";

gl Comnand nomd2 = pew SqlCommand{tab, ncon};

ncon,Open(); int tablel = Convert.ToInt32(ncmd?.ExecuteScalar());
string $ql = “SELECT m® + {f + 1) + " FROM tab" + tablel + "

E part = '™ & (h + 1).ToString() + °'";
string sgl2 = "EELETT MIN (m" « (f + 1) + ") FROM tab" + tablel;

SgiConnection cons = new SglConnection{csd);

conG.0pent ) ;

Sl Command cmdl5 « SiplCpmmand{sgl, cons);

Lol ommand endls = heu sqlcommand{sgl?, con5);

int time = Convert,ToIntlp(cmd15. ExecuteScalar());
int mtime = Conwvert)ToIntl6{cmdls. ExecuteScalar{});

int[] k = new int[nl+ 17;
|



k[n] = time; |
if {k.Elementat{kh) T- mEime}

{
1[f] = mtime; |
if (z{@] == z[1])
{ |
z[1] = 1089060 ;
Jf DELETE statement poes here
1

}
for (var ta ='8; ta + 1 4= ﬁ: ta++)
{f (z.ElementAt(ta) == z.Min())
string css2 = @"Datd Source= \SQLEXPRESS." +
achnh%ilpnamun|Datanire:tury|\Hachineﬂﬁuratinns_ﬂata.mdf;ln:ugruted security=True;"

|
@ Connect Timeout=3@;" 4
f@*User Instance=True;";
Salfonnection ncon 1|- new Sglionnection{css2y;

streing tob = “SELECT MAX(TableNo) FROM [dbo],|Table]”;

silioemand need? = hew snlCommand(tab, ncon);

pncon.Openl); int taplel = Convert.ToInt32{ncmd2,ExecuteScalar());
I

string €53 = ﬁ"uataiSaurcenihﬁﬁLEKPﬂESE:' #+

schDsE i lename= |batabirectory | \MachineOberations_Data.mdf;Integrated SecuritysTrue;"
i |
g“Connect Timeouts3@;" +
@"User Instance=Trug;™;
string sql3 = "SELECT part FROM tab” + tablel + " WHERE " + {ta
£ " = "4 p.Min().ToStringl) + "'"; i

taltennectjon congs = new SglConnedcl Ion{cs3y;

conBs. Open ) :

Syl Commbnd ¢mill66 = new SylCpminand{sql3, conbG);

string wh = fonvert, Tostring{cmd166. Executescalar) ). Trim();

string str3 = * WHERE (m" + (ta + 1) + " = '" »

(). Tostring() + "* AND part = "™ 4 wh # "")";

string update = "UPBATE tab™ + tahlel + " SET part = N'',%)

for (var i = 1] 1 4= m; 1++)

{ |
string st = "a" + Convert, ToString{i) + " = N igPgpeat, ":
string $12 = "m' + Convert.ToSteing(i) + "= N'10B9002"";

if (i l=-m) 1

{



update = update + st;
1 I
elsp
{
}
}

string k = update +|stri;

update = update + sSti;

SrlCanarction cond = new SqlCmnsctionfesd);
conb.Opend ) ;
SqlCeemand cmdl6 = #ew YqlCommand{sql3, con6);
string pl = Convert|ToString{cmdle, ExecuteScalar(});
sy ltommand cmdl? = new SqlComeand(k, cong);

1(ta] = pl.Trim(} +| 1{ta];

cmd1?.Executescalar();

M

string final = :

|
|
CharEnumerator ray = 1[8] .-EE‘tET:l!]rﬂEFBtﬂl'{ ¥

for {var ce = 1} ce <= 1[@].Length; ce++}
{ ]
iy MoveNBRTl ) )
1{2] = rev.Current + 1[2];
1
final = 1{2] + 1[1];
string mfinal = "~;
Charfnumerator r2 o= final.GetEnumerator();
for (var de = 1; de <= final.Length; de++)
{
ri. MoveNext();
mfinal = mfinal + "Part” 4 pl.Current +

mEpy 1
X

label?54.Content = mfinal;

textBox?a . Clear]); |



chine Depreciation ;

ste void buttongd _€lick({object sender, toutedEvarttArgs gh

{ :
Single M2 = Canvert , ToIntl6( textBoxB2 . Text};

Lingle ESP = {unuv?t.TnEingle{ti:tﬂuxﬂl.Text};
Simple CPos ronvert.Tasingle(textBoxEd, Text) ]

int WHZ = @;

double TOCHW = @)
1

for (var fa = B fa <= {M2-1); Fatr)

{ |
NNZ = MNZ + {L-.':lwn:rr"L,TcuIntlﬁ[HE:l - fa);
}
cdoubler § = new Listedoublex(}: |
cstrings ¥ = naw Listestringa(); |

For (ver Fb o= 15 fboo= (NZo- 105 Fhet )
{

TOCH = TOCN + (CP - ESP) * (N2 - (fD - 13)  NNZ):
5. Add (TOCH) 3 ’
k. Add{~year " + (fbsl}}; |

listyiew?, ItomsSource = k;
AV iewl. TtessSource = §;
labe1293, Content = “Final value : * & Convert. Tostring{TOON);

}
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