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ABSRACT

In the conventional manufacturing cycle practiced for so many years i indusiry,
engincering  drawings were prepared by  design  drafismen  and  then used by
manufacturing engineers to develop the process plan. The activities involved in designing
the product were separated from the activities assooaled with process planning, These
were both time consuming and  ipvolved duplicotion of effort by design  and
manulacturing personnel.

Computer - Aided Design is finding increasing use m industries today due to its
productivity, quality of design , better commumicalion, consistent quality of engineering
drawings and creation of a database for design modhilications.

In the cause of this project, an interactive software known as CADDMT 2006 was
developed using a Visual Basie Program. The database 15 restricted (o only engineering
and production depariment of the industry so as 1o reduce the complexity of the design’
structure, The visual basic program developed shows the database of the standard
facilities that are suppose to be in existence in a standard machine tool industry and
existing facilities available in the case study Nigeria Machine Tool Limated in Osogho.
The software developed shows the database of the difference in the standard and existing
facilities. The database of the operation of each section in production and manufaciuring
department of the industry was also developed using the soflware,

It also links all the sections in the company and network all the department in the
company thereby making it mteractive. The computer-Anled Design system in database
design permits automation in some certain phases of design and manufacturing. This
software permits proper communication with the user (user-friendliness) having a
common mmputioutput language familiar to them. The soliware generates accurate
engineering facilities data in Machine Tools Industry and gives the name guantity and
techinical specification of cach (acility. The saliware developed will successhilly enhance
the efMiciency of any design and manulfacturing processes

The introduction of CAD system in database design 1s to give fast and easy modification

of design.
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CHAPTER ONE
1.0 INTRODUCTION

The first indusirial revolution was expericnced eighleenth century when
attempis were made to substitute power by mechanical energy. The world 15 passing
through second industrial revolution with the advances acourring continuously in the
fields of electronics and computer sciences, amd the computer substituting human
brain in the control of machines and industrial processes,

The manufacturing scene today s undergoing a revolution.  In fact the
technology that had the greatest impact on the proituction system over the last decades
s computer technology. Computers have important role to play in job shop and batch
production manufacturing plants, which constitute an important portion of the total
manulacturing activity. It may be remembered that traditional batch manufacturing
sullers from drawbacks like low equipment utilization, long lead times, inflexibility to
market needs, high inventory, high dependence on skill of operators, poor quality
control, and mereased indirect cost. 11 s estimated that in conventional balch
production methods, only 5 to 10% time is ulilized on machines and the rest is spent
on moving and waiting. Out of the total time on the machine only 30% is on
mochining, the rest being on posiioning, loading, paugmg and idling.  All these
drawbacks can be overcome by introducing aulomabion in machine tools, material
handling equipment and assembly machines, using computers for process control and
for data collection, plannming and decision making to support manulacturing activitics
(Jain 2001).

For any meaningful technological, or industrial design, or manufactuning
breakthrough in developing countries like Nigeria, ot is time to embrace computer
aided design (CAD) as a manufacturing tool so thal accurate data, drawings and
manufactured products can be correctly obtained in good time. _

Computer aided design (CAD) involve any type of design activity which makes
use of computer to develop, analyze, or modify an engineering design. CAD system
offers the opportunity to develop the database needed 1o manufaciure the product. In
the conventional manufacturing cycle practiced for so many vears in industry,

engincering drawings were prepared by design draftsmen and then used by



manufacturing engineers to develop the process plin, The activities mvolved in
designing the product were separated from the activities associated wilth process
planning. These were both time consuming amnd mvolved duplication of efforts by
design and manufacturing personnel.

In an integrated CAD/CAM system, a direct link is established between
product design and manufacturing. It is the goal of CADVCAM not only to automate
certain phases of design and certain phases of manufacturing, but also to automate the
transition from design to manufacturing. Computer — based system have been
developed which create much of the data and documentation required to plan and
manage the manufacturing eperations for the product (Groaver 1994),

The manufacturing database is an integrated CAD/CAM database. It includes
all the data on the product generated during design {peometry data, bill of matenals
and parts list, material specifications, ele) ns well as additional data required for

manufacturing, much of which is based on the product design.

L1 OBRIECTIVES OF THE RESEARCH PROJECT
The objectives of this research project are 1o
{a) evaluate the capacity build-up of a local machine tool industry;
(b} formulate the investment strategy for getting the industry fully operational;
{c) generate software that not only create database but also provide a day to day
evaluation of capacity build —up; and
{d) preseribe a layoul for networking the different departments in the machine tool

inlustry,

1.2 CONTRIBUTION TO KNOWLEDGE
The introduction of the CAD system in database design is to give fast and easy
aceess Lo the information in the databank thereby giving fast and easy modification in
design.. This also permits prototypes (o be quickly designed, made and supplied 1o the
potential customer lor evaluation by direct feeding of these data to a CAM system. |
The CAD system in database design also permits automation in certan phases

of design and manufacturing. This can be achicved via Advanced Manufacturing



Technology which is a sure wol for the needed development in Computer Aided

Design and Computer Aided Manulactonng (CATYOAM) using Pro/E software

1.3 RESEARCH METHODOLOGY

An inventory survey of the case study of Machine Tools Indusiry, Osogho, Nigeria
was undertaken. Personal imterviews and oral discussions with the engineers and
workers in the case study industry were undertaken to collect relevant information
needed to develop the database software for a wiable Machine Tool Industry in
Nigeria, The facilities, equipment and machines available for the purpose of
developing and creating a viable database for the day to day activities of the case
study industry were analyzed and considered in the development of the software,

The software for evaluating the capacity building of the case study indusiry was
therefore developed. The software proposed the invesiment strategy for getting the
ndustry fully operational, since the presenl capacity ulilization of the industry is al
minimum level,

The sofiware developed shows the quantity of the equipment, the equipment
description and the technical specification amd capucity of the equipment. This
software was restricted o only Engineering Department (Production Planning, Store,
Quality Control, Research and Design) and Production Depariment (Manufacturing
and Foundry) so as to reduce the complexity of the design structure. The inventory of
the equipment, facilities and machines of both the engineering and production
departments were taken into consideration,

The coefficient of correlation which is the linear relationship between the present
capacity utilization and the projected utilization of a viable Machine Tool Industry

was determined.
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CHAPTER TWO \
1.0 LITERATURE REVIEW
Computer-aided Design (CAD) can be described as any designed activity that
mvolves the effective use of computers to create or modify an engineering design
(Jain, 2001 ).
The two basic reasons for using the computer m the design of a product (Jain, 2001 )
i To increase the productivity of the designer, wmd
ii.  Tocreate a database for manufacturing
CAD 15 a process in which the user and the computer interact 1o get the best design of
a product by exploiting the intellectual capabilities of the user and the processing
capabilities of the computer. Modern CAD system are based on Interactive Computer
Graphies (1CG), which the compuler employed (o create, transform and display data
in the form of pictures or symbols. These pictures can be modified, enlarged, reduced

in size, moved to another location on the screen, rotated and transformed.

L1 INTRODUCTION TO COMPUTER- AIDED DESIGN

Computer — Aided Design (CAD) was defined by Farag (1987) as the use of
computer systems to assist in the creation, modilication, analysis, optimization,
storing and communication of design information. The CALD sysiem allows design
modifications to be performed easily and efficiently. The analysis and optimization
phases of the design are accurately performed by the computer while the designer will
lind these tasks ime consuming and tedious without the use of computer. The CAD
system in this case shall enable the designer to make decisions based on the analytical
calculations performed by the computer.

The use of computers and the development of Computer — Aided Design
techniques have resulted in signilication reductions n design project costs, working
hours, inconsistencies and mistakes, The introduction of CAD 1o engineering design
has yielded economics benefits. Farag ( 1987) reported a case in which work of 32
drafismen working without a CAD system may be done by B drafismen with the CAD
system in the same time. Indeed, CAD systems can increase productivity in the

drafting function by roughly five times over manual drafting.



Computer — Aided Design is linding increasing use in industries today due to
its productivity, improved qualily of design and communication. This is done through
better communication, more consistent quality ol engimeenng drawings and

creation of a database for design modiReations,

111 DESIGN

The process of design is an iterative procedure, which consists of six steps as

shown below in Fig. 2.1

Recognition of need

Definition of Problem

Syvnthesis

|

Analysis and Optimization

Evaluation

Presentation

Fig. 2.1 'The general design process,

source: Groover and Zimmers (1984)
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2.1.2 THE DESIGN PROCFSS

The Cieneral design processes according to Singh (1997) are the following;
(ijRecognition of need: It involved the realization by someone that a problem exists
for which some corrective action should be taken. This might be the identification of
some defect in a current machine designed by an engineer or the perceplion of a new
product marketing opportunily by a salesperson.

(ii)Definition of the problem: It nvaolves a thorough specification of the item to be
designed. This specification includes physical and lunctional characteristics, cost,
quality, and operating performance.

(ii)Synthesis and Analysis: These are closely related and highly sterative in the design
process. A certain component or subsystem of the overall system 15 conceptualized by
the designer, subjected to analysis, improved through this analysis and redesigned.
The process i1s repeated until the design has been oplimized within subsystems and
synthesized into the final overall system in a similar iterative manner,

{iv)Evaluation: It is concerned with measuring the design aganst the specilication
established i the preblem defimition phase. This evaluation often requires the
fabrication and testing of a prolotype model to assess operating performance, quality
reliability, and other criteria. "
{v) Presentation of design: This is the final phase in the design process. This includes
documentation of the design through drawings, matenal specifications, assembly I|5_l5.

and s0 on. Essentially the documentalion requires thal o design database be created.

%1 COMPUTER-AIDED DESIGN
Computer-aided design (CAD) can be defined according to Singh { 1997), as the use of

the digital computer to assist the designer in the

Creation
- Development
- Modification
- Analysis
- Optimization of a design activity



The various design related tasks which are performed by a modern CAD
gystem which can be grouped into four functional areas,

i Geometric modeling

ii. Engineering analysis

i, Design review and evaluation

iv.  Automated drafiing

Recopnition of need

l

Definition of Prablem

Ceometric Maodeling

Synthesis

—

'

Analysis and Optimization

:

Evaluation : 1 [Design review and

k.

! Enginecring analysis

Presentation L Automated drafiing

Fig 2.2 Conventional design process: Computer-aided Design

Source: Groover and Zimmers (1984)

211  Computer-Aided Design Process
The various tasks performed by a modern CAD system can be grouped into the
[ollowing four functional areas:

()  Geometric modeling: It s concermed  with the computer-compatible

mathematical description of the peometry of an object. The mathematical

ik



deseription allows the image of the object 10 be displayed and manipulated on a
graphics terminal through signals from ke Central Processing Unit (CPU) of
the CAD SYSTEM. The software that provides peometric modeling
capabilities must be designed.  There are several different methods of
representing the object in geometric modeling. The basic form uses wire
frames to represent the object.  In this form, the objective is displayed by
interconnecting lines. |

Wire-frame geometric modeling is classilied into three types, depending on the

capabilities of the 1CG system.

According to Groover and Zimmers ( 1984), the three (ypes are;

(1)
1)
(1)

{b).

{c)

{d}

2D. Two dimensional representations are used for a flat object.

24D, This goes somewhst beyond the 2D capability.

D, This allows full three-dimensional modeling of a more complex geometry.

Engineering Analysis: In any engineering design project, some type of analysis
is required. The analysis may imvolve stress-strain calculation, heal transfer
computations, or the use of differential equation to describe the dynamic
behaviors of the system being designed. The computer can be used to ajd in
this analysis work,

Design Review and Evaluation: This involves checking the accuracy of the
design, dimensioning and tolerancing routine which assien size specification to
surfaces indicated by the user help to reduce the possibility of dimensioning
errors. Checking the accuracy of the design can be accomplished conveniently
on the graphic termnal.

Automated drafting: Automated drafting involves the creation of hard copy

engineering drawings directly from the CAD dalabase.



3. COMPUTER-AIDED DATABASE DESIGN
131 DATABASE

Data refer to information on some lacts cnabling us 1o draw cerain
conclusions, Interrelated data are olten called a data system. A sel of related attribule
contents is referred to as a data record. The ordered collection of data records is
called a data hile or a data sel (Koryachko et al, 1990),

A database refers to a set of specially arranged data to be used in many
applicatibn programmes, A database is called a set of files operated by a special
application programme package i.e. a database management system, for the purpose of
creating and updating data arrays and fetching reference data (Jeffrey et.al, 20007, .

A database is a sel of data representing status of object and their interrelation in
a given data domain. A datebase refers to the whole set of data processed by more
than one programme {(programme module). A data file has o number of purposes but a
unified representation of the data stored. Database has also a number of purposes bul
feature different representation of the data stored.

The major requirements for database sccording 10 Koryachko et al (1990)

(1} Data integrity, their consistency and reliahility

(i) The database arrangement should afford a match between the time of data
secess by the application programmes and (he rate of their usage by the CAD
application programmes,

(i)  Versatility: The database should contain all necessary data and provide access
to them in the course of design problem solution.

{iv)] Openness of database: the possibility of loading new information in the
database.

(¥} Availability of high level language to organize interaction between the database
and the user

(vi) Security: Prevention of unauthorized access to or modification of the database.

(vii) Optimum database arrangement, 1.e. minimization of data redundancy,
The engineering and manufacturing database comprises of all the information

needed to fabricate the components and assemble the product. It includes the bill of



material (assembly cost), part design data {either s engineering drawings or some
other suitable formats), process roule sheets, and so on.

Software segments and algonthms for managing the database constituie a
databpse management system (DBEMS). A database manager or Database
management system {(DBMS) is a soltware packape used to set up, or structure, i
database at can also be used to retricve information from a database.

The principal features of database managing software [or microcomputers are

is follows:

- locate and display — It has the capability to locate record in file quickly
and then display the records on the screen for viewing, updating or
editing.

- Sofi: - It is easy to change the order of recards in a file

- Caleulate and Format:-The database programs contain built

mathematical formula and other features that can be used.

131 TYPES OF DATABASES
There are four major types ol databases acconling to Riley (1994), they are:

{1}  The individual database: - It can also be called microcomputer database. This
15 collection of integrated Nles primanly used by just one person.

(i) The company or shared database: - The common operational database and
common user database,

(iit)  The distributed database: - When data in a company is nol just stored in one
location but in several locations and made accessible through a variety ‘of
communication networks, this is referred 1o as distributed database.

(v) The proprietary database: - This is an enormous database that an organization
develops to cover certain particular subjects. 1l can be extended to some public
or outside individuals for a free, It is also possible 1o call it information utilitics

or databanks,



1,33 DATABASE DESIGN

Development of a database structure according to user requirements is referred
to s detabase design. Database design outcome 15 a database structure consisting of
logical and physical component, as well as an application programmer's manual

{Teorey, 1990).

Database system is broken down inlo the analysis, design and operation phases.

The first phase involves the stages of formation and analysis ol requirement,
conceptual design, implementation planning, and, and physical design.  The
requirement analysis is an absolutely unformalized stape,

The design phase includes the stages of a dalabase implementation,
performance analysis and supporl, modification and adaplation.  The conceptual
design chooses the types of mlormalion arangement by way of ntegrating
information demands of the user.

The implementation design {logical design) 1s divided into two parts: database
design and software design. The first part yields a database logical structure. The
second part is functional description of programme modules and sets of requests to the
database.

The physical design is broken mto two parls choosing the database phygsical
structure and debugging the programme modules produced in the course of softwire
design,

Database design process starts with creation of a conceptual model. The
conceplual model includes descriptions of objects and their interrelations with no
indication of the methods of their physical storage. Conceptual mode] creation begins
with analysis of the fact concerning the objects and their interrelations in existing and
potential application programme, so conceplual model is a model of an application

domam (JefTrey et al 2000},

134 COMPUTER-AIDED DATABASE DESIGN
The Computer-Aided Design {CAD) database contain the application models

drawings, designs, assemblies and alphanumeric information such as bills of materials



and that it also involves the interactive graphic software system commands, function
menus, and plotter output routines. Nearly all ol the functions of a CAD system
depend on its database (Groover, 1984),

The graphic software wsed in computer-aided design can be divided into
modules thus:
{iy  The graphics packages
{ii)  The application program
{iiiy  The application database

The software configuration is shown in the Fig 2.3 below:

Application | Application .| Graphics o | Graphics
Datobase a—| Programme |g—| Packapes l4— | Terminal
User input
Devices
Fig.2.3 Model of graphics software configuration
source: Groover and Zimmers (1984) |

The application program controls the storape ol data into-and retrieves data out
of the application database, The application program s driven by the user through the
araphic package. The graphics are viewed on the sereen. The commands entered into
CAD will automatically update the mlvrmation describing the current drawang,  This
data is held in a file called a CAIDD database and is accessible to other sofiware
packages including other CAIL} system on the netwaork, ‘The database holds both

graphics and non-graphic data. Non-graphic data are — standard parts.

24 MACHINE TOOLS
A machine tool is a power driven device in which energy is utilized ‘in
deformation of material for shaping, sizing or processing a product 1o a desired

sccuracy by removing the excess malerial in the form of chips (Edward, 2000).

12
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The machine tools are generally used for two purposes:

(1) To produce certain form

(1)  To produce Minished surfaces
The form of surface produce depends upon the shape of the cutting tosls and the
relative motion between the cutler and the work-piece.  The relative motion, also
known as working motion between the cutter and work-piece can be obtained either
by the motion of work-picce of culling tool, or by a combination of the two

{Jain, 2001},

The working motions are of two types:
(i) Primary cutting motion (drive motion)
(i1} Feed motion
Working motion is powered by external source ol energy. In addition to
working motion, auxiliary motion such as for clamping/unclamping of
workplace, tool holder, wdle travel, changing speed, engaging/disengaging of

working motions ,etc are also provided on machine tools {Chermnov, 1984),

24.1 Classification of Machine Tools

Machine Tools can be classified according to Adejuyighe (2002) based on the surface

and purpose or specialization as enumerated below;,

According to the type of surface generated, the machine tools can be classified as

{a) Machine tools for cylindrical work: - In this case, the work piece is rotated
about an axis, or alternatively the work may be at rest and the tool 15 rotated as
well as traversed. Various machines used for this type ol working are lathe,
boring machine, eylindrical grinder and surlace gninder.

{b) Machine tools for Mat surface work: For generating a straight-cut plane
surface, the work piece 15 moved past the culting tool 1n a straight path and the
tool is traversed in perpendicular direction or altematively tool 158 moved in a
straight path and work is traversed in perpendicular direction, In both cases,
the tool or the work in traversed in perpendicular direction only afier one cut

has been completed. The machines doing this type of operation are planning,

13



shaping, slotting and broaching machine. The flat surface could also be
produced by having rotary motion of multi-cutting edged tool and translatory
motion of job. The examples of machines employing such motion are milling
and surface grinding machines, Holes are produced in work pieces by drilling
operation.

According to the specialization or purpose, machine tools can be classilied as;

{a) General purpose or basic machine tools: - These are used for performing all
metal culting operations within their range.  These include lathes, shapers,
drilling machines, milling machines, grinding machines, planning machine ete.

(b}  Production machine Tools: These are used to reduce the manufacturing cost
and to increase the rate of production. These arc generally multi-station tooling
machines and designed to do one type of job at a time. These include capstan
and turret lathes, semi automatic lathes production milling machines, multiple
head drilling machine etc.

(¢)  Special purpose or single purpose maching tools: These are used for mass
production and generally one machine is capable of producing only une type of
job. These include gear generation, camshaft grinders, piston turning lathes,
thread rolling machine etc.

(d)  Flexible manufacturing system: These are the latest machines which can be
used to machines'which can be used 1o machines any jobs and these are
designed to achieve the lollowing objectives; less machining time per part:
reduced loading, tool changing and other non cutting lime; more fexibility;
greater compatibility with systems; reduced operator involvement; improved
salety and less noise,

Machine tools can be classilied imto several other ways, viz as per weight, and

as per degree of automation { Nagpal, 1926)

L5 HISTORICAL ASPECT OF NIGERIA MACHINE TOOLS
Migeria machine tools limited are the leading indusirial equipment

manufacturing in sub-Sahara Africa (NMT, 1992). It came to being as BS to 15



percent equity ventures between the federal government of MNigeria and the India
povernment — owned Hindustan maching tools (International) limited. The agreement
was signed in the year 1979, The company is located on a 102.3-hectare parcel of
land at kilometer 8, New Ikirun read in Osogbo, the capital of Osun State of Nigeria.
Migeria machine tools hmited commenced operations in January 1983 with
machinery and equipment assembly, and went mlo elfective manufacturing in
September 1987, The complex is now developed which has an array of modem
conventional as well as compuler-aided machinery and equipments manned by

competent professionals.

151 PRODUCTION SECTION

Production section of Nigeria machine tools himited (NMT,1992) has two sub
units. They are, manufacturing unit and foundry units of the industry. These are the
units where the major production of machinery, equipments and spare parts are made.

The chart in fig 2.4 shows various divisions in production section,

Fl‘l‘Hf'llTiml Dept : |
v '
Manu ﬁfturing I-‘nl:idrg,-
'

Small Heat Fubrication Maolding Melting
Parts Treatmen
L i ¥ ¥ L L
Heavy Assembly Pattern lFetthng Laboratory
Parts Shop

Fig.2.4 Production Department of NMT Lid. Osopbo
Source: NMT{1992)



152 ENGINEERING SECTION

Engineering section of Nigeria machine tools limited (NMT) has five sub units.
They are production planning, store, quality control, research and design. These arc
the unit where the proper planning seeks to deploy the facilities of the company in
such a manner that the required quantity of the produet is manufactured to the right
quality at the required time by the best and cheapest method, The chart in fig 2.5

shows Yarious divisions in engineering section,



Engineering Section

Production Store Quality Research Diesign
Planning Control
Engineerin Creneral |
E;:Lm < goods Mechanical / Electrical
Hvdraulic
Production Pre Production Production . _ | = T
Planning Plarming Planning Planning Raw Final Testing | l ,
Estimatinn Estimation Materials Control Material Inspection Tool design |
{PPE} , (PPPY | (PEM) (PPC) |TISFH'GEID-T1_ |
Machine Spare
In-process control design Parts/industrial
design

Fig.2.5 Engineering department of NMT Lid, Osogbo
Source: NMT(1992)
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CHAPTER THREE

JOMATERIALS AND METHODS
The materials and methods used in this project allow easy modification of the design to be
carmed out. This is achieved by formulating the database handling system for production and
engineering department in order to know the operation carried out in each umit of the
department and developing the work flow chart of NMT Litd in order to know the work process
and movement of the job in varnous unit of the industry. These provide information for the
development of the software called CADDNMT software. The software developed shows the
database of the standard facilities that suppose to be in existence in a standard machine tool
industry and existing facilitics available in the case study Migeria Machine Tool Limited in
Csogho,

The sofiware developed shows the database of the difference in the standard and
existing facilities. The database of the operation of each section in production and

manufacturing department of the industry was also developéd using the software

31 DATABASE HANDLING SYSTEM

The database handling system of Production and Engimmeening department shows various
section, unit, result and functions of each unit, These provide the data for the Computer —
Aided Design used in software development, The database handling system for the production

and Engineering department are shown in the tables below.

MODULE LINIT FUNCTION
inufacturing Small Parts Small round parts, flats, gears,
op sprocket, hub, bushes and other

related small part are machined.

Heavy Parts Machining of rounds, flat above

Tkg (single part)

andl—

Heat Treatment .-‘.'.:1|1u_n']'i-t‘!E_-cﬁr.hur'i?.inE1 ']'Eﬁaﬁnﬂr

electroplating, nickel plating and
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blacker'ng are done on the

machined product,

Assembly

Sub-assembly and final assembly
and final assembly are done in
conformity with designed drawing,
Testing is camried oul in assembly

line.

Fabrication

All sheet metal work requiring
folding, rolling, cutting & welding
are  done here, forming, and
blanking punching is alsp done,
Trace cutting 15 done for precious

work.

| Foundry Shop

Moulding

Moulding of pattern with sand o
produce moulds for pouring molten

metal in order to generate casting,

Pattern Shop

; Fettling

Melung

Patterns are produced with wood,
resins or metal according to

customer’s specification

'ﬁnsﬁings are cleaned, the gating

system are cut-off with cutting disc
or oxy-llame and gnd to size.

Casting peometry is checked,

Molten  metal  of  controlled
composition are  produced and

vertfied before pouning,.
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 Laboratory

Sand testing, which includes sand
properlics like permeability,
strength, and moisture content of
molding sand are checked flor
conformity.

Metallography and measurement
are also checked for consistency in

quality requirement.

Table3, | Database Handling System of Production Department

Source: Author's Compilation

| MODULE | UNIT FUNCTION
Research Mechanical/ To design m::::hunir:a]rﬂnd hydraulic
Hydraulic system.

To simulate system designed.
Modelings are donc in conformity
with designed.
Modelings are done in conformity
with design svstem.
Analysis of part and final design are
done.

_ Electrical To  design  electrical  sysiem.
Aunalysis of part and final design are
done.

To stimulate clectrical  system
designed,
To model electrical circuit.

Design Machine Diesi 2n machine and machine parts.
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L}L'.sig.n_

Providing  part  drawings, sub-
assembly and assembly drawings
Limse  with  manufacturing  and
assembly  scction on machine/tool
design.
Alteration  and  modification  or

already designed machine

Tool Design

Design of cutting tools, special tools,
Jigs and hixtures,
selections of tools.

Advice production planning unit on

special type of job.

Production

Planning

Spare Part and
Iricdustrial

Design

Production
Planning

Estimation

(PPE)

Pre-Production
Planning
(PPP)

Design  spare part and industrial
machine part. Provide part drawing,
sub-assembly and asse;'nhly drawing
of the spare parts,

Maodification on spare part designed.

Estimation of time and cost of
production.

Establish performance standard.
Establish the economic production

volume,

Link design dept and manufacturing
sector,  Determine practical and
economic way of doing a job.

Initiative design & use of tools keep

manuflacturing records.

Production
Planming

Malerials

Minimize total cost of material input
wito  the preduction  of  company

products,
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Production

Planming Tools

(PPT)

Trpm)y Preparation of bill of material.
Establishing min & max ordering
levels.

Production Resharpening, reconditioning and

mainicnance of tools.
Arrange for procurement of standard
tools.

Determine total tool requirements

Planning

Control (PPC)

Release production papers and raw
materials to prod, Dept.

Liaising with inspection dept for
periadic and routine check control of

all requisition of malt.

Quality Control

Raw Material

I|1sp|::.:1 a3

In-Process

Raw materials are inspected on
supplied 10 test whether it conform
with specification given to supphier.

At every stage of machine pruduclihﬁ

Control or machine part process, checking
are  done for conformity with
dimensions.

- Final Checking of machines part for

Inspection conformity  with  dimension  and
drawing. Checking of sub-assembled
and assembled  machine for
conformity with design.

Testing Testing of assembled machines

usually under no load and under load
and under load for Bhrs everyday for
3days temperature level, vibration

levels are checked in conformity to
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1 lt’:|:,‘!'11|1t1.’:.‘.gi;-'un.

Engincering | Engincering goods & parts, spare
Store parts, parts completed but yet to be
assembled, stundard parts, assembled
machine are stored in engineering

slore,

General Goods | Every item supplied to the company
15 stored as general goods.  Send
nuterial  delivery i ward  ship

{MDIS) to the quality vontrol,

Table3.2 Database Handling System Engineening Department

Source: Author’s Compilation

32 WORK FLOW CHART OF NMT LTD. O50GRO

The work Now chat shows the channel through which all the jobs taking into the company are
distributed to differemt sections/unit of the company for proper communication and
manufacturing processes. It also shows that the production planning section serves as a nucleus
of the company from where all the necessary information conceming manufacturing and
woduction processes are given.

All the jobs coming into the company are taking in through the marketing department, from
wvhere it is then transferred to production planning section that link all other departments.

When the job is ready for collection the customer has to liaise with the production planning

ection for proper information,
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PRODUCTION PLANNING
SRODUCTION PRE-PLANNING (PPP),

_ PRODUCTION PLANNING
¥ MATERIALS (PPM).
PRODUCTION PLANNING
ESTIMATION (PPE).
PRODUCTION PLANNING
TOOLS (PPT).
PRODUCTION PLANNING
CONTROL (PPC).

FRODUCTIONN - e
STORE PLANNING | DESIGN

MARKETING

w

r

CUSTOMER ]

Fig. 3.1 Work flow chart of Migenia Machine tools Ltd, Osogbo

Source: Author™s Compilation

JLI PRODUCTION PLANNING AND CONTROL

Production Pianning seeks to deploy the manufacturing facilities of a company in such

a manner that the required quantity of the product is manufactured to the right quality

al the required time by the best and cheapest method. Production control is the mechanism for
supervising the plan when it is eflected to attain the defined goal.

Manufacturing consists of a sequence of operation which transforms materials from a given

form to a desired {orm (Jay, |988).
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3.2.1 Function of Production Planning and Control

The functions of production planning and control according to Adejuyighe{2002) are as

follows;

-

Control activitics within the industry
{i) Releasing of orders
{11} Setting the plans in motion al time and sceing to the completion of the jobs at a targeted
lime,
{iit) Proper identification of materal before being used st the shop floor.
Control of material movement
(1) Supply of right materials in right quality at the right time and to the right place.
(i1) Ensures the flow of matenals through the various stage of manufacture.
Control of services
(i) Ensure smooth and coordinated flow of work within the industry
(1) Foresees the likely difficulties or snags in carrving out the jobs in advance and takes
remedies or measures instead ol facing the difficulties during and after they have
already occurred.
Control of due dates
(i) Monitors every job and check agamst delay.
(11) Works towards a fixed target and customer’s satisfaction.
Control of replacement
(1} It secs that no chance 1s allowed Tor replacement.
(i) It issues order for replacement in respect of delective job.
Control of quality and quantity
(1) It ensures that gquality job s done at all time and in the required quantity.
(il) It takes precaution to see that the materials are not scrapped during various
management processes., !
(iii) It compensate for the scrap if the material is scrapped. !
Control of labour efficiency

(1) It improves the productivity and efliciency of the industry



(i) It relates with wvarious department like design, marketing, quality control,

maintenance, production and stores.

8, Process monitoring

(i) It gives the progress reporl on any particular job and ascertain whether

everything is moving as schedule,

In order to carry out these functions, it is necessary to identify all the branches of
production planming and control which will carry out these manufacturing
analyses{ NMT, 1 942 ).

These branches ol production planning and control are:

{i} Production planning pre-planning (PPI)

{i} Production planming Matenials (PPM)

fii) Production planmng Estimation (PPE)

[iv) Production planning Tools (PPT)

{¥) Production planning Control (PPC)

JIPRODUCTION PLANNING PRE-PLANNING (METHODS)

The production planning pre-planning (Methods) performs the following functions such as;
Itserves as link between the design department and manufacturing sector,

It serves as a source of information for both the material planning and estimation

section.

It keeps the manufacturing records.

It writes and releases manufacturing papers through the production planning and

control section to the production Noor.

It initiates design, manu facture and vse of special tols and equipment where and

when necessary.,
It concerns with the determination and most practical and economical way of doing a job.

Production Planning Pre-Planning (PPP) methods is divided into four groups
The figure below shows the production planning pre-planning method used in the
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in Machine Tool, the case study industry

Meiliods Section

Production Assembly Auxilliary Centralised Alteration

Group Giroup Giroup Service

Fig. 3.2 Production Planning Pre planning Method
Source: NMT( 1992}

Aecording to the manual for production planning department NMT Lid Osogbo, the discussion

‘on each of the group can be summarized thus;

131 Production group.

- Ligse with design department, manufacturing department and other relevant depariment (o

implement alteration in drawings and document when necessary,

- It divides the component part into three

(i) Manulacturing component

(it} Order finished component to be procured from outside

{iil) Standard component (o be procured and stocked for general use.

- Prepare an operation layout giving the sequence of various operation, their details, machines

where these are 1o be performed, size of raw materials 1o be used and the planned quantity.

331 Assembly Group.

It studies the assembly drawings and list of parts accompanying the component
drawing sent by the design departiment

It divides the assemblics mio sub- assemblies lor convenience of manulacture
and a set ol sub-asscmbly drawing o show the various over all dimensions.

It preparc assembly instruction and the assembly route charts

It detenmines the parts and the secuence in which they are to be assembled.

It prepares assembly instruction format and assembly designation ol parts,
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333 Auxiliary Group

i pre- plans the manufacture of special tools and other equipment which are required in small
numbers, For example- manufacture and use of (i) form tools, (ii) Production aids e.g. jigs and
fixtures, marking templates, mandrel elc.
- Form tools are essential when the shape of a component to be machined is
awkward.
- Production aids arc those items (component) designed, manufactured and used
for a specilic operation to facilitate production and to achieve more and better
Aocuracy,
- Mandrel are used lor turning and grinding of component, while the jigs are for
drilling and fixtures for milling, turning, grinding, ete,
334 Alteration Services.
It effects an alteration during the batch production of component.
[t effects alteration in design in future date when 1t 1s convenient to change to the new design.
It prepares the design alteration request format and sends it to the design department where

ghange in design will be effected.

JAPRODUCTION PLANNING MATERIAL (PPM)

Production Planning Material (PPM) is responsible for materials planning and illvcniﬂr}r
control, Material planming and imventory control’s main objective is to minimize total cost of
materials input into the production of company products, The various cost elements mcludes
purchase cost of 1lems, ordering cost, carrying cost plus stock out costs (Aderoba, 1994),

PPM focuses on whatl to buy, store and how to buy in order to save cost, A systcmatic
analysis of matenal requirement, good planning and nventory help in carrying out the

objectives.

3.4.1 Machine Tool Materials
Machine tools materials being planned and contreiled can be categorized into two,
(1) Direct materials

(1) Indirect materials
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The production planning material {(PPM) section is handling only the direct materials.

The various materials in thesc calegories are given in Lthe higure below

MACHINE TOOL MATERIALS

Indirect Material Direct Material

}

| | ! | |

Spares Coolant Metals standard Parts
Instrument Consumables
Shop¥store Slﬂlir::lar}r 1 l
Non Ferrous Ferrous

' !

L]

Aluminum  Brass Bronze Copper I

l l

Constructiopal Steel  Tool Stepls High Speed Stegl | Malleable Casting  Spheroid

v
Gray Cast lron Casting

EE=C11EJ1C4~C5:CE|:CT1CH TI!TEH I i ”J!i {."-'le!l l

Steels Cast Iron

.

h

Fig 3.3 Machine Tool Materials
Source; NMT(1992)
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4.2 Funciion o rroduciion Planning Matenals (I'PM)

Tee Production PMlanming Materials (PPRTY section i responsiltie for he following
activities:

{2} Checking and authorzing material warrants and demand note.

{b) Maintaining and wp-dating of planning card and material registers.
{e) Control inventories of all materials.

(d} Assist in the making or buy decision

(¢} Repair of matenals budpget

(1) Identifying the Fast, slow and non moving itlem

{g) Classifying matenals into A, B and C group

{h) Preparation of bill of material

(1) Preparation of material master

(1) Establishment of minimum and maximum ordering levels

(k) Liaises with procurement department for prompt procurement of delivery of

pralerils

34.3  Preparation of Bill of Material

The Bill of material is a document which contains raw material and standard parts and is
preparcd for each product. It has the material specification of all the components
making up a speei ﬁF product.

Each machine has its own bill of material. This bill is prepared from operation layout
where the raw material size of each component has been specified. It gives the raw

dimension for each component, The bill of material 1s shown in Table 3.3 below,
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PART LIST PRODUCT FAMILY | ASSEMBLY NO

BLY DESIGNATION

COMPONENT | COMPONENT [ QTY MATERIALS | RAW
DESCRIPTION | NO DIMENSION

b

A4 Preparation of Material Master
The materinl master gives a comprehensive detail of material for each component
making up a specific product. It gives the total length of material for each component
where the components are to be made in batches; the batches quantity is taken into
consideration here i.e. the total length of material for a certain batch quantity.

The difference between the bill of material and material master is in the dimension,
while the bill gives.the raw material dimension; the material master gives the raw
materiat dimension plus machining allowance and other allowances, The materal

miazer 18 shown in Table 3.4 Eelow
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i,

MATERIALS MASTER OBJECT | W.O.N. | AUTHORIT
OTYPE | Y DATE SHEE

Rat | Val | Bin | Ree

il | Size | Stock | Qty | Qty Unit |
Mo Reg | issued Bal

Compt, | No | Drg. [N
Off | No

Tsble3 4: The material master
Source:  Manual for Production Planning Department NMT Lid, Osogbo

34.5 Preparation of Bill of standard parts and fastener
Standard parts are parts, which cannot easily be made in-house due to lack of facilities
of high cost of production. These parts are purchase on request.
As g product has its bill of material, so also do standard parts, once these paris are
identified a bill of these item are prepared and sent to store for processing, this hill of
standard part and fastener i1s same as the bill of component part.
246 Issuing of material purchase reguest (MPR)
Material purchase request is when necessary, this normally happen when the material or
standard parts required are not in stock. The department requesting for this material or
parts send their list to material planning section , the MPR will then be issued, copies of

this MPR will forwarded to procurement department, store, account, and inspection

department for processing.

3.4.7 Compilation of material requirement
In compiling material request the [ollowing point are taken into consideration.

(i) The lead tume: This is the ime between ordering and arrival of material

(1) Cutting or blade allowance
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L]

(i) Owverall allowance: This take into consideration scrap wastrage and unforeseen
tifcumstance.
fiv) Facing and ".Icl.'."rl:.H‘ah:.', ofl allowance

(v) Production programme for the period in guestion,

With all these points considered the overall length s computed (i.e raw length plus
allowances) for each component. The total requirements for all machines are then

complied and send to store for processing.

This is the comprehensive bill of material as it gives the final raw matenal requirement

send to slore for processing (1.e. malerial master).

Below is the analysis ol calculating the overall length of round Bars and fat (Bars
sheets): '

{a) ROUND BARS

(i) Use drawing in conjunction into operation layout from method planning section to
obtain raw dimension.

(i) Add machining allowance to the raw dimension using machining allowance chart,
i} Add facing allowance on the siee of material between 2-5mm and parting
allowance between 5-10mm

(iv) Check from the operation layout the mode of machining whether batch or piece/

piece to decide overall allowance for the bar.

«.. (v) 1 a batch quantity, and 20-100mm holding allowance depending ol size of material.

{vi) Add 6-10mm cutting allowance as blade thickness, this depends on the machine,
which the cutting will be done.

{vil) Sum up to give overall length per picce.

{viii) For batch quantities, add up and divide by the quantity to give length per piece.

(b} FLATS (BARS AND SHEETS)

{i) Use drawing in conjunction with the operation layout

{11} Add machining allowance using the machine chart.



(i) An allowance of 5-10mm added to the length and breadth of the plate or sheet

depending on the machine Lo do the cutting of the plates or sheets.

{iv) The overall length is then computed after the allowance has been added.

148 Material Control Records.

In order to monitor the in and out of materials, standard parts, machine component and
machine, a record has to be kept all the time the data for this record comes in from the
stores, production planning and control section,

(i) The material inward slips (MIS)

(11} Demand note and material warrant.

(i} Return note

{iv) Final inspection report

(v} Stock taking sheets

(i) Material Inward slip (MIS): This 15 prepared by the store after mspection must
have been carried out on the ilems coming into the stock and sent to matenal planning
and other relevant section for record purposes. This gives the items purchased coming
into stock.

{ii) Demand note and material warrant: This 1s prepared by production planning and
control, authonzed by planning and form the basis of i1ssuance of items in the store.
These ems could be raw matenal, standard part and component part for assembly
purposes. After the items has issued, a copy of this demand note is sent to material
planning for record purpose. For material warrant, they are used when there are many
items grouped together. Demand note will not be in use here because it does not give
mformation regarding the use, charging / cost centre and purpose of the item.

(i) Return note: These are note, which are sent to material planning from store. It
gives informaticn on ileias, which were carlier issued, and being returned to stock.

(iv) Final inspection repori: This is sent 1o material planning from stores, but prepared
by inspection department. This  gives anformation on completed manufactured

components, which has being inspection and accepied into stock.
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(v} Stock taking sheets: These are sheet prepared during the stock taking of #ems in
‘gtore. The stock taking i1s done by material planning in conjunction with the store. This

pives information of items in stock and those that need in replenishment.

34.9 Raw Material Planning Record

1Fur a well organized material planning to institute proper inventory and control over
raw materials, record of issuance and withdrawal should be kept, This gives rise to the
planning record card. Each direct material has its own planning card; information from

record purposes comes in from MIS, DN & Stock taking sheet.

34.10 The standard pacts and fastener record:
As we have secord Tor raw miaterial so alse do will have for standard parts and fasteners.
Like the raw materials, cach item of the standard part is emered 1n 8 material planning

card, 1f record of 1ssuance is taking time, there 15 a release from stores users department.

J4.11 Finished parts and contrel record

Documentation of any compelled component 15 made for proper accountability and
judicious use of any raw material issued out. These records are made in a finished part
and control card, This card is for each component part of a machine.

Information about these finished parts get to material planming through the final

mspection report 1ssued by ispection while the component are moved (o store.

35 PRODUCTION PLANNING TOOL (PPT)

Toal is a devices used, in addition to machine tool. The tools used in machine ool
widustry can be summarized helaw thus ( Adejuyigbe, 2000);

(i) Cutting Toc! @ Anv smull apeliance used i doing work on material ©<.g. Milling
cutters duilis, grinding wheely, reamers, taps, and dies pliers, chisels eic,

(i) Jig: A tool that clamps the work and guides other tools in performing cutting
operation i.e. drill jig.

(it} Fixtures: Special tool used in a press for forming, shearing or cutting of materials.
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(iv)Measuring Tools: A tool used for measuring actual dimensions e.g. Calipers,

Micrometer, and depth gauge ele.

(v} Gauges: Tool of standard measure used in measuring e.g Thread pauge.

351 FUNCTION OF PRODUCTION PLANNING TOOL

Production Planning Tool is concern with the following activities.

(1) Resharpening, reconditioning and maintenance of tools.

(2} Storing and issmng of tools, measuring instruments gauges.

{3) Manulacture, Storing and control of all {forms tools e.g. Radiusing, undercutting
touls.

(4} Arrange for procurement of standard tools

(5) Arrange for the manufacture of special tools from tool room

{6) Mammtain inventory record of all machines accessories and equipment

{7) Determunation of total tool requirements.

{1). Resharpening, reconditioning and maintenance ol tools:

To ensure the quality of the end product, it is essential to maintain all tools, gauges,
measuring instrumenis. Jig and fixtures etc. in good working condition so that they
serve to achieve and intended purpoese when used. Tools need to be maintained to
prolong lile span and thercby reduce the cost involved on procurement of tools. Due to
wear, tear or damage (o the cutung edges, tools are resharpening and reconditioned.
Presently, the following machines are available in the NMT light machine shop tool erib

for the purpose of resharpening and reconditioning.

(1) Universal Tool and Cutter Grinding Machine (GTC 28T)

Used for resharpening and reconditioning of milling cutter {end mulls, plain milling
cuter , shell end mills) , reamers, involutes gear drilling cutter and form cutter.

For manulacture of a special shapes and forms. E.g. Undercutting, grooving, radiusing,
and slotting tools.

To resharpen or regrind the cutters, you grind the following on the cutters:
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(a) End mull primary clearance (first angle) grinding.
(b} End secondary clearance {second angle) grinding,
£ Peripheral secondary clearance grinding.

(d} Penipheral prisnary slearance grinding

{e)} End chamfering

For reamers, you grnind the following

(a) Cylindrical prinding

(b) End chamfering

{ 1) il sharpening machines:

- For resharpening and regrinding of drills
- You grind the following on the drills

(&) Point relief grinding

The drill-sharpening Gauge is used to check the drill for accuracy after regrinding

it} Cold circular saw grinding machine

- For reconditioning and resharpening of saw blades.
For grinding the followng on blades.

(e} Rake end relief angles

(b} Teeth chamfering

{iv) Gear Hob Sharpencr

- FFor resharpening of gear hobs

() Tap and dies grinding machine

- For resharpening and reconditioning of hand and machine taps die.

(2) Storing and issuing of tools, Measuring Instruments and gauges:

Tool cribs are point-of-use tool stores that are located at user section, nearest to the

majority of users in the shop floor (manufacturing floor).
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The maim objective of locating tool cribs nearest to the manufacturing floor is to.reduce
the idle time or the unproductive time of the operators, while accomplishing the
production tasks, by providing necessary tooling, gauges, measuring instruments, Jigs
and fixture etc. at the points of use with a minimum distance,

Tools are stored in the cribs according to the following groupings. The reason for this is
nol to overload a section while others may be free as some lools are frequently
demanded for than others.

Group |: Cutting tools for milling machines i.e. End mills, slab cutters, slitting saws,
convex and concave cutters, shell end mills ete.

Group 2: Cutting tools for turning and slotting machine i.e 590", 90, 60, & 45, Tuming
Tools Grooving, Radiusing, Boring and under-cutting tools

Group 3 Cutting toois for dalling machine i.e. Dnlls, Reamers, Counter bores, Taps,
Dies Ho'e mills elc.

Group 4: Hand and measuring Tools i.e. Pliers, screwdriver, hammer, steel rule chisels,

vernier calipers, micrometer and vernier depth gauge etc.

[ssuing of tool measuring instrument and gauges:

Tools are issucd to operators, section or department as personal, sectional or
departmental inventory based on the nature and frequent usage of the tools and gauges.
(1). Issuing of tools and personal inventory: Tools are issued to operators as personal
mventory and is by two methods.

- By tools token: Tools are issued to concerned operators by presenting one tool token
for one item. The tool token carries the ticket number of the operator and is deposited
where the tool or gauge had been stored. After the use of the tool, the operator will
return it and is then given his token back.

= By material 'eaq sipp (MSL): Matenal loan slip is used for the drawer of*to:! by stafl
not entitled to tool tokens. The shp is normally completed in duplicate with aecessary
detail i.e. name, ticket No and department ete. before a tool will be issued against it A

vopy of the slip is given to the concerned staff after returning the tool.
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(i1). Issue of tool as sectional / department inventory:

- In the case of Assembly, maintenance and servicing department, tools and
gauges are normally issued to them as sectional departmental inventory, These
tools issued on sectional basis are to be recorded, in two copies of sectional
mventory record, with one copy retained in the tool crib and the second copy to

the section or department involved.,

I
E‘{J]. Manufacture, Storage and Control of Special Tools
| - Sp 2cial tools ave used where standard tools are not available for particular
operation i.e, cutling and measuring operziion
May be produced from stamdard tools *.e manuiactur.ng a special counter bore
from a standard drill. Radiusing the end mill for use as convex milling cutters.
- Are sometimes produced on request from blank H.5.5 (High Speed Steel) e.g.
under-cutting, radiusing, grooving and slotting ete,
- Mandrels, Jigs and Fixtures are also produced on request and are stored and

controlled by Tool Planning Section.

(4) Arrange for procurement of standard Tools

Procurement of tools, as all other ilems, 1s the sole responsibility of the procurement division,
but must be initiated by tool planning section, This 12 by onginating a document called
Maicrial Purchase Request (MPR) and this document, having been checked and authonized by
the departmental head, is then routed o procurement department for necessary action. When
the toots are eventually delivery and inspected, a copy of the M1 Slip (Material inwara Slip) is
forwarded fo Tool Flamiing Section

Tool Planning Cards which carry the nmame of the tool and size, stock Mo, in-out-balance

columns, M1 Ship and demand note No etc., are then open for the tools.

{5). Maintain Inventory record of all Machine, accessories and Equipment
Inventory record is prepared for all machines, accessories and equipment in triplicates and

comtains the name of all machines and its location i.e. Rounds, Non-rounds, Heavy parts Sheet
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Metal, etc and the standard and special accessories supplied with the machine to the user
section,

The 3 copies of the inventory Record are distributed as follow:

i) One copy to user section

(i) Ome copy 10 Accouns Department

i) One copy 1s retained by the planning tool section.

(6} Determination of total tool Requirements

Al the beginning of each production year, the Tool Planming Section will prepare the total tool
requirements for the production year. The total requirement for a particular tool 15 estimated
with the help of the following factors.

(i) The stock balance of the tool at the beginning of the production vear in question.

(il) The total number of machines that required such tool,

{iif) Demand for the tool under consideration

{iv) The breakage frequency of the tool, based on the total breakage history.

(v} Add extra 10% of the total requirement for each tool.

36 PRODUCTION PLANNING CONTROL (PPC)

Production planning  controt (FI'C) s the itermediary between planning denartment,
Manufacturing (1.e.) and allied departments.

It controls and keeps custody of all inveatories of material /product components and dispatches
regarding sales, assembly and storage of all fimshed component products. It 15 also the
responsibility of production planning control (PIPPC) to release production papers for various
maching products to production department for the purpose of manufacturing. It releases

assembly instructions and other related materials/ paper to assembly,

Frocedure
Production Planning Control (PPC) systematically performs its function if planned and

monitored well. Its responsibilities start as soon as the production programme for current year

comes out.
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This programme highlights the quality of orders received together with sale forecasts and come

aut with a concrete verdict on how many are the machines to be produced of various orders

- and schedule of batch requirements

- Immediately this document is god, it 15 the duty of PPC to arrange for the manufaciuriag papers

- and matenials.

These manufactu ring papers include;
‘ | = Operation I:;].mui
‘ — Bub, group and final assembly instructions
1- Component parts list

- Btandard parts/ bought out items list
R Components drawings and

- Assembly drawing (1) Sub assembly (11) group assembly (iii) Final assembly
Raw materinl requests are made 1o the stores for release of materials afier these papers have got
M PPC in order to carry out its duties undisturbed. When raw material has been issued,
manufacture warrant (production papers) from planning and control will be attached to other
papers like (1) Component drawing (ii) Operation Layout and release to production floor to
tommence manufacturing,
The job must be closely monitored and the daily progress on each component be 120 oded from
start to completion of the processes involved in making the components, Afier completion, and
final inspection, component is stored and released to assembly together with assembly papers

according to schedule for assembly. The completed machine products are cither stored or

dispatched as case may be at completion time,

Components inspection
Components are inspected process per process along the line until it reaches the final stage of

production. This occurs in order to minimize and control material wastages, production of

scraps and storage of non-conformity components.
Inspection and tests are also carried out on the sub-assembly parts, group assembled parts and

al the final stage of assembly, The complete assembled products are test run (o see thal they are
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perfectly okay before they handed over to production planning and control PPC for storage or
disputch as the case may be.

6.1 Function of Production Planning Control (PPC)
In Nigeria Machine Tools NMT, the Management function of PPC are concerned with the
pliming, direction and control of matenal and processing activities of manufacturing. In other
words, production planning and control works according to schedule in other to execute and
delver prompily customers orders. For the realization of these objectives, production planning
v control perform the following accomplished functions.

|. Releasing of production papers and raw materials to production department for
manufacturing purposes.

4 Monitoring and updating daily progress report on every component in progress

1 Lising with inspection department for peniodic and routine check on every component at
each state of process and at final stage to minimize material wastage and production of scraps.
4. Preparation of necessary papers for storage of finished components, sub-assembly parts,
group assembly parts and complete assembly products into stores for safety record purposes.

3. Control of all requisitions (demand note, material warrant etc) for raw matenals, standard
parts, and other bought-out items as per production programme,

¢+ Release of standard parts, finished component and assembly papers as the schedule to

assembly department.
v Assist in preparation production programme and budgeting.
v Updating production planning and control records ( i.e. progress report, material
movement register etc.
o Lisising with design and production department in solving problem arising 15 a

result of incomplete information and Design error.
3.6.2 Productios Planning Control Records

Apart from the afore-mentioned duties, it is pertinent o meation some of the records

naintained by the production planning and control for accomplishment of its objectives.
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1. Daily Progress Report

This 15 the report that shows the progress of work on each component releasad to the
production floor. The description of job, drawing number, issued quantity, date issued, number
of operations, operation in progress, time duration, machine on which component is loaded,
‘mspection verdict and constraint are given in the report. This enable sequential follow-up of
tvery component to be carmied out easily and adequately.

1, Monthly Production Report

Itis a record that gives detail progress, production report of job completed, in-progress and out
sandings in a particular month. For example, if a batch of 10 machines is to be released to
production department; the total components for that batch would be calculated and recorded,
Al the end of the month, total No of completed components are calculated from daily progress
and recorded in the monthly production repori.

Ihose in progress and the outstanding balance due to any constraints i.e. no material, no tools

gle. are also recorded in order to know the action to be taken.

I Manufacture Warrant:

Matufacture warrant as the name depicts 15 a document that empowers production Ccpartment
Io commence on a particular jobs. The No of processes to be performed on the jobs are
-~ jtemized, section to which jobs belongs, setting up time and operation time are also specified.
There 15 column for inspection verdict on the completed process.

4. Components register

There is always component register opened for each product in order to know the quantity of
material refeased, date issued, date of completion and inspection verdict on quantity accepted
or rejected. This is Tor proper recording and documentation,

5 Non-conformity Register

A non-conformity register is maintained for proper accountability of matenal issuance. This is
a result of scrapped job, works that are undersized but are still useful, and request for
replacement. Reason for rejection of any particular job wil be stated in the register and the jobs
kept for future use.

Return Note:

There is return note form, which is used to return
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. Daily Progress Report

5 15 the report that shows the progress of work on each component released to the
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ilemized, scction to which jobs belongs, setting up time and operation time are also specified.
There 12 column for inspection verdict on the completed process.
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There is always component register opened for each product in order to know the quantity of
material released, date issued, date of completion and inspection verdict on quantity accepled
or rejected. This is for proper recording and documentation.
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replacement. Reason for rejection of any particular job wil be stated in the register and the jobs
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Return Note:

There is return note form, which 1s used to return:
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- To find out whether parts or assemblies can be much cheaply fabricated or
purchase.

- To determine plant and labour requirements.

- To determine economics of making revision of production facilities and practices
and to intimate means of cost reduction.

- To determine the most economical method, process or material or combination
thercof for manufactunng a product,

- To provide a base for award of incentive to outstanding workers,

i1 THE QUALITIES OF AN ESTIMATOR

The basic requirements of an estimator is that he should have a pood knowledge of the
processes involved e.g. Production processes, tool room and tool design practices, matenals
melallurgy , some general accounting knowledge, a good degree of mathematical ACCUFACY and
sime experience. These requirements indicate someone with formal engineering training;
mevertheless others with different backgrounds may be trained for the job if such people have
fhe interest. Even the engineer has to be trained before performing effectively production
planning estimation functions. However, this section must be headed by an experienced

process or production Engineer.

37.2 Function of production planning estimation:

Ihe function of production planning estimation can be divided into two sub headings:

The functional { functions that are being performed)

The unexploited (functions yel to be performed)

The functional: These functions are the day- fo-day activities of PPE

{l). Standard Time: This is caleulating and establishing set up and operation times for
manufacturing assembly of parts. By performing this, a standard time will be established for
each component.

standard time is the time a trained and experience operator will carry out a job with full

meentive effort and skill at standard performance.
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Standard time is divided into two,
. Setup time {15 )
a5 E};h:mtinﬁ time{ T )

Setup tirpe, TS is the fime it take an operator to collect, fix, removed and retuimed to, prepare
and adjust machine, study drawing, taking instruction from supervisor, punch in and punch out
g job card, prepare job on machine, elear working place uuu.l take job to mspection.

T5 = Basic set up + Tool set up + Job set up + Idle allowance.

Operation time, T, is the time it takes an operator to perform an operation from the time he
picks up the job up to the time he places the job back.
10=1mt th 1T
tm = machining time — the period of contact between work piece and tool,
th = handling time — the time for loading and unloading of jobs, tool change and mamipulation
ofjobs, -

i = idle allowance - time for personal needs ez, demking, (oilet, washing of hand=, {ime for
workshop needs e.g. oiling of machines, waiting for crane, cleaning work place ; time for
ftigue e.g. complexily of job,

Calculation cards are used in caleulating set up and operation time for our main products.

NB. Set up time varies according to types of machine and sizes of job, Machiming Time is
calculated using formulae while a factor of 15% of the sum of machining and handling time 15
sdded as idle allowance. Sce a list of formulae for calculating machining time of different
gperations on appendix  1.0ther parameters are obtained from standards or from work
easiremenl,

(i), Work measnrement: Time and motion studies are carried out to establish set up time and
pperation fime when necessary.

There are many work measurement technigues; these are some ol the lechmiques.

Work Spelling: This i1s a method of calculating the percentage of occurrence or the liequency
of 8 proctiendon acets weag steiisteal sampling and random observation. It s used in

meazuring work conlert v poocer s industries eg. Steel Rolling Miits,
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Stop-watch time study: It iz a techmique vsed in recording the time and the rate of working for
the elements of a specified job in order to obtain a standard time necessary to carry out this job
il a define level of performance, It is mainly used in manufacturing industries e.g, NMT
Predetermined Time Standard (PI'S): It is the technique which establishes time for basic
human motions to build up the time for a job at a define level of performance. It is used in the
measurement of manual work where time studies is not convenient e.g. watch assembly,
tlectronic component assembly.

Standard Data: Where many elements are common and occur repeatedly at the work place, a
standard oot is established in order 10 make time estimation easier, To be more reliable, it is
meeessary to analyze these data. This can be used in any industry.

(iii}. Activi‘y statement: PPE has a performance-monitoring wing, which mﬂnlil{:rs the
performance of operators on the production floors. This is to obtain information, which is to be
transmitted o the appropriate authority, This information’s are complied to give progress,
report of the activitics in production, Some of these reports are:

I, Capacity utilization (Daily/Monthly machine idle report)

1 Man power utilization {Monthly efficiency report)

X Production aims manufacturing report.

4. Contribution to industrial spares.

5, Manufacturing reports (for outside and NMT product)

b, Job register, i

1. Job cards.

These reporis and documents enable the authority to dentify where there are failures and find
salutiors aed also to appeaise where there are successes

{iv). Incentive schemes: Inttiative and recommendation for incentive originates o PPE as a
result of report prepare by this section. Caleulating the el'ﬁr:if:m::}? for each operator does this.
Operators with high degree of efficiency are recommended for incentive. These encourage

operitors and boost their ego and consequently increase productivities.

Note-Efficiency = output x 100

In prut
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), Selling price / Manufacturing cost of production: In achieving this there are many
fctors to be considered,
Machine Hour Rate: This 1s the cost of running a machine or facility for one hour. To
calculate this, the cost of machine or facility and the period of machine will function,
depreciation (Fixed expenses) must play a prominent role, The existing machine hour
rate for all machine were calculated by PPE.
Cost estimation: This is 1o determine the machining cost, manufactuning cost and
ually the selling price of products. It 1s also used to establish the economic production
aolume, In cost estimation the elements to be considered are:
1. Work shop expenses (labour): This 1s the cost of performing each operation.
Labour cost = standard time (in Hrs) x machine hour rate.

4. Material expense: This is the cost of raw matenals, standard parts and  castings.

Material cost = (Material length x weight (kg/m) x (Machine Rate M/T)
1060 1000

3. Materiai handling expenses: A percentages ol malterial cost is calculate d
to obtain material handling charges. This is to cater for rust, storage etc.
4. Administrative charges: A percentage of production cost is calculated to obtain
administrative charges.
Production cost = Matenial cost + handling charges + labour cost,
Administrative charges + production cost = Factory cost.
5. Venture/ Risk allowance: This is to cater for any increase in material cost, error in
estimation, increase in work content, and deviation from planned method.
0. Special cost: This includes parking and freight cost, Design and planning
(for special job).
7. Profit: This is a percentage of manufacturing cost,
Manufacture and assembly masters for each product manufacture inshouse, it also
scrutinizes and approves cost estimate sheets for outside jobs prepared by industrial

spare Depuariiscal.
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The unexploited: These are functions yet to be fully exercise by PPE.

1. Ascertain whether parts or assemblies can be more cheaply fabricated or purchased.

2, Make a revision study of existing production facilities with the bid to reduce cost,

3. Scrutimzed methods, process or matenial or combination thercof for manufacturing a
product.

4. Estimate operating cost al the start of a project by providing a standard of production

performance and control.

ENGINEERING FACILITIES IN NMT
The engineering facilities refer to in this project are the equipment available in the production
mnd manufacturing department of the industry. The name, quantity and the capacity of all the

'ﬁjjpmmt under each section were stated and tabulated.

381 FOUNDRY

The foundry is an integrated plant designed to meet the casting requirement for NMT products
- mige as well as to satisly orders and requests from customers. There are different segments of
he foundry plant such as; Melting section, Non-ferrous, Moulding section, Die-casting,
Fettling shop, Laboratories and Pattern shop. The table below shows the name, quantity and

capacity of all the [acilities in each of the segments in the foundry section,

No | Name Qty Capacity
]"r'l'ellinl; Section Power: 1000Kw

1, | Corcless Induction 2 2,000K g/hr melting rate
Melting Furnace SOHZ — Frequency

3. | Coreless Induction | Power: 250 Kw g
Melting Furnace 250 Kg'hr, Frequency:- 10000 Hz
Non-Ferrous |

1 | Crucible Furnace 2 | Capacity Crucible:- 200kg Fuel tank

= (600 Lirs)
4 | Immersion Thermometer 2 Temp. 1800 UC Max,
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T

uliling Section
Furan Sand Mixer
(Articulated sand Mixer)

| Furan Sand Mixer
N {Floor Moulding)
| {No bake system)

e

“ominal Capecity:- 12 Tons'hr
Primary arm length:- 2 200mm
Mixing arm length:- 100mm

Total Max Beach: 4, 200mm

Mominal eapacity — 12 Tonsthr
Muxing arm length:- 1,800mm
Cutlet height:- 1,700mm

| Green Sand Moulding System

Small moulding machine

Table size 750 x 500mm

Suitable for flasks 650x460x130mm
Pattern draw 80mm

Jolt capacity 4,500N

Dynamic squeeze pressure 110,000 N

Medium size moulding mischine

Table size 920 x 580mm
Suitable for flask 1000 x 70005
Pattern draw 350mum

Squeeze stroke 230mm
Jolt capacity 11,000 N

Die Casting

(e Casting Machine

Costing weight: 0.3 to Tkg (zinc)
Metal Pot Capacity: 68kg (zinc)
Die size: 150 x 150 100mm

Adr requirement 0,.5m/mm

= e ——

.

Pl oader

Fetiling Shop
Forklift Trunk

Lifting Capacity: 2,500kg
Load arm: 1,220mm

Max. Lifting Height 3 300mm
(f'.EI];EI-f::-iI}' 1,200

| 300 lrs
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Shot Blasting Machine

{monorail )

1

' Caupacity: 2 Ton s/P
Chamber s12e 1.6 x 2.0 x 2.3m

Shot Blasting Machine

Table Dia: 1,000mm
Capacity: 2 Ton s'hr

Pedestal Grinder

Peripheral Velocity 60m/s
Wheel diameter 600mm
Wheel width: 60mm

Power: | 1Kw

Spindle speeds: | 9H) r.p.m.
2300

-2, 850 *

F'n.;u_:{ulum Cut-0Off Machine

Wheel diam: 40mm
Power: 8.5 Kw

Spindle Speed: 3,810 rp.m
Cutting E;I:Ieed: BOm / sec

Electric Welding
Equipment

Gas welding sel

Secondary Capacity: 45 — 300 A
Zero Load Tension: 80 r

- T ———

For welding up to 10mm thick M.5.
plate

18,

Heat Treatment Furnace

Length: 3,500 mm
Width: 1,000 mm
Height: 1000mm
Max Temp: 1,100 °C
Power: 150 Kw

Max Load: 200 kg

Spraying Booth

Height: 3,500 mm
Depth: 2,000 mm
Length: 4,000 mm
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Laboratories

Electronic

1

Reading accuracy; (0,00 1 kg
Capacity: 1,200 (1.2kg)

Rammer Device

Strength Tester

Permeability Tester

Muoisture Tester

Compactibility Tester

Laboratory Siller

Rapid Sand Washer

e

. | Drving Cabinet

Inside dimension: 300 x 300 x 300 mm
Temp. Control Range: 40 — 240 °C

129, | Anncaling Furnace

Inside dimension: 150 x 150 x 300 mm
Temp. Control Range: up to 1,110 °C

0. | Moulding Strength Tester

31, | Methylene Blue Clay Tester

. R =

32, | Sand Mixer

11 | Speedy Moisture Tester

Bath Capacity: 1 — 2.5 Kg
Power: 600 w

—

M, | Core Hardness Tester

35, | Shatter Index Tester

A6, | C0; Gassing Accessorics

37. | Impact Penctration Tester

38 | Abrasive Cut — off machine

Max Capacity: 130 x 70 or 95 x 93

mm

3. | Grinding and Polishing Machine

Diameter: 250mm

40, | Bedding in Press

53
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L]
Metallurgical Microscope 1 Eye piece & Me Planachromats to

achieve enlargement (50 x o 1.000)

. | Ftching Facility I

Dessicator | Dia: 300mm

TR ——Tre——

4. | Quick Laboratory 1
(Molten Metal)
Tensile Test Bench | Capacity: 50 Tons

Pressure fore: 500 KN

Height x width x depth: 1250 x 600 x
d40mm

Compression Plate: 340mm

| Width btw column: 230mm

#, | Hardness Testing Machine | Pre-Load: 100N

Rockwell: 600 — 1,000 — 1,500 N
Brinell; 625 - 1,250 - 1,875 N

Spectrometer | Analyses 20 elements at a fime
Fume Stand Hood |
Weighing scale i Max. Weight capacity: 10kg
Graduation: 0.02kg
C | Hot Plate I 2 Kw

Pattcrn Shop :
Parallel Pendulum Saw 1 Saw Blade, Adjustable: Loaded at 90"

Saw Blade diameter: 500mm
Cutting Capacities: 170 x 450mm
Power: 7.5Kw

Thickness Planning Machine | Planning width: 320mm

Planning height: 2 — 240mm
Table size: 520 x 850mm

Power: 5.5 Kw

33




-2 ]

surface Planning Machine

i’ﬁnning Width: 400 mm
Total table Length: 2,60{0mm
Power: 4 Kw

Umiversal Paltern

Milling Machine

Column: 400mm

Milling height: 2,600mm

Work Table: 490 x 630mm
Compound Table: 400 x 490mm

Pattern Makers” Lathe

Centers  : 1000mm
Centre height above bed: 500mm

e ie

*“shde resi: 225mm

-

| Dise Sander Sandi ng dise (dia) : 600mm
Table length C BOOmm
Table width : 280mim
Table tilting : 30/45 degrees |
37, | Profile Band Grinding Sanding lﬁb]-: : 400 x 400mm
Machine Swivel inward/outward: 45/20 dgr
Sanding height @ 240mm
Rasping “  : 130mm
Sawing Y " 40mm
3. | Bohbing Sander Table size 500 x 500mm
Bobbin g 20— 120mm
Sanding Height: [80mm
Table inclination: 30/20 degree
| 59, | Pattern Maker Band Saa Pulley dia  40mm
Free dist. : A80mm
Cutting height : 350mm
Table size : 500 x 500mm
6. | Drill Press Boring Owverhand  column spindle  centre;
SMmm
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Max working height on swivel
Table : 7T15mm

Table size = 490 x 400mm

Tool Grjnﬂigg Machine |

Band & Circular Saw and Plane 2 Circular saw dia: 120 — 600mm

Cutters grinthing Machine Band saw dia; 5 — 60mm

Plane cutters: Length Max: 650mm

Circular saw 1T 1 | Dia: 500mm

Tuble 3.5 Foundry Facilities

Source: Author’s compilation

382 TRAINING CENTRE
tﬂh‘tmi"il‘!ﬂ centre has capability to train the managers, engineers, technician and the
croftsmen. The facilities ol the centre are also open to non-NMT personnel. The table below

“ghows the lacilities m the tramming centre,

SiNp Description Oty Technical Specification
.1. Cenlre Lathe I Centre Height — 260 x 1000 mm
Between Cenlre
1 Centre Lathe 7 Centre Height ~ 220 mm x 1000 mm
Between centre
= Centre Lethe - 10 Centre Height - 190 mm x 1250 mm
Vikram — 750 Between Cenlres
4 Pedestal Grinder GG -300 2 Wheel dia. 300 mm
5 Tooland Cutter GTC 28T . Swing Diameter — 280 mm
b Power Hacksaw HS - 20) I Max diameter — 200 mm ol materials
) Pillar Dxill I Max. Drill diameter - 25 mm
MT 3 Taper, Spindle; Power 1.5 kw
8 Bench Drill 2 Max. drill diameter - 13 mm



9

I

12

14
15

I6

IR

Radial Dirill RM 63
Universal Cylindrical
Grinding Machine
K13-300U
Internal Grinding Machine G 9

Ram Type Milling Machine
(MITR)
Zhaping NMachine CSM
-63
-45
Vertical Milling FN 2V
Horizontal Milling Machine
FN2 H
Universal Milling Machine
FN2U

Cylindrical Grinding
GoU

Surface Grinding
Machine SEWI

Table 3.6: Training Centre

Source: Author's compilation

Max Diameter of hole — 50 mm in steel
Max. diameter - 125 mm
Max Length - 550 mm
Height - 130 mm
Max bore dia — 30 mm
Grinding spindle 45 x 160 mm long
Spindle speed 4,000 rpm
Work head 250 rpm
Table 1070 x 230 mm vertical — 400 mm
Traverse Longitudinal 760 mm
Cross — 305 mm ram - 305 mm
Max stroke 630 mm
& 50 mm respectively

Taper 15040, 1,350 x 310 mm Table size
BT gy

Taper 15040, 1350, x 310 mm
Table size
Swivel table — V 45
Max Grinding dia — 30 mm
Centre height - 90 mm
Between Centres — 200 mm
Working surface — 100 x250 mm
Max. traverse of Grinding Wheel
-320 mm
Max longitudinal trav. Of table — 115 mm
Max. Grinding length * " -110 "m
Max. Grinding Height - 404 raza
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HEAT TREATMENT SHOP/CHEMICAL LABORATORY
The heat irentment shopd chemical laboratory consists of a standard and well equipped heat

weatment plamt for machine components, complete with carburizing/hardening line,
amealing/ normalizing line and galvamzing line. The lacilities for carrying out these operations

e isted i the table below,

Ao Specification Oty
1 STC 1 Rath {Salt bath) SIN,

1 STC 1 Bath {Salt bath) -1 N0,
3 STC 111 Bath (Salt bath) -IN0),
4 Annealing lumace -1 N0,
5 Shot blasting machine -1,
B Nickel plating cquipment -1 set
1 Blackening equipmen -1 sel
& Hardness Testing Machine = 1IND.
§ Carbon — Sulphur analyzcr -1 M0,
10 Desiccators -1NO.
1 Metler balance -1ND.
12 120 Sterilizer -0,
13 Shigle arm analytical balance = 1IN

Table 1.7 Heat treatment shon/chemical laboratory facilities

- Source: Author's -::nmpilutiuu

184 TOOL RECONDITIONING AND RESHARENING

The tools are generally maintained in order 1o ensure the quality of the end product and to prolong the

life span of the tools, thereby reducing the eost of procurement of tools, The table below shows the

[acilities in the tool recomditioning and resharpening section.

S/No Description Oty Technical Specilications
| Tool & Culter 3 Swing dia: — 280 mm
-GTC28T Dist btw Tail stock Centre - 760 mm

57



Tool & Cutler Grindet
(LW )

Automatic Sharpener
far Circelas Saw
Twisgt Ol Ciradder
(B3A 40}

Twist Drill Grinder
-BSA BO

Ciear Hob Sharpener

[Fist btw Tail stock and Wihead -~ 613 mm

[isl. Biw T.5. centre — 600 mm

=i, Biw wheel centre and table - 310 mom Max

Min S Max Twist drill dia — 260 mm

M Max tvast deill dia — 340 mum
Max, grnding dia — 200 mun
Min/Max Twist cnll dia 840 mm

Max. grinding wheel dia 300 mm

Module of Hob - 1 o 20 mim

SWFW 250 Work dia min/max — 50/260 mm
Work length —400 mm (max)

Tap & Die Grinder - Centre Height above table — 170 mm

RS 300 Centre dist. Above table — 180 mm
Max grinding dia - 120 mm
Max, wheel dia - 125 x 25 x 32 mm

i Engraving Miller Gm | Wark table =500 x 300 mm
-2 Pantograph ratios -1: 1 to 1: 100

Travel XY, £ -300 x 180 x 250 MM

Table 1.8 Tool reconditioning and resharpening lzcifities

Source: Author's compilation

385 TOOL AND MEASURING ROOM

Thiz room is located nearest to the manufacturing Moor so as to reduce the idle time or the

unproductive time of the operators, while accomplishing the production tasks, by providing necessary
woling, gauges, measuring instruments, jigs and lixture etc. at the point of use with a minimum
istance, The table below shows the technical specification and guantity of the facilities in the tool and

MEASUIINE TOOI,
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S/No  Description Oty Technical Specifications
| Jib Boring machine | Table traverse X axis ~ | 120
Micromal 9B Cross travel Y axis - 710

“Table size 1400 x 1900

2 Universal Tool 1 Mounting Table - BOO0 x 400 mm
& Cutter Milling Machine Working dist. X,Y,Z axes
FHG] 32 -B00 x 400 x 400 mm

Taper in spindle — 5K 40
3 Universa! Torl Boor | Mounting table - 112 x 630 mm
Milling and Boring Machine Travels XY, 7 - B0O0 x 400 x 4
Taper in spindle - 5K 40

|incar & Circular Dividing | Mounting Table 1- 1250x 290mm Table travels

Magl me— FNK 25 A + PA Y7 - 800 x 360 x 460mm Spindle head swivel

+ DU 250A (to each side) - 90" Spindle head rotation (1o each
side)- 180"

Mechanical Platform Scale | Capacity — 500

5110.5x 3 Resolution — 500g

Pan size — 69 x 6%0mm
Electronic Counting scale 1 Capacity 500 gm
FC 5000 Resalution - (L5 gm
Pan size -315 x 270mm

Min. Unit Weight — 0.01gm

Linear Height measanng 1 Measunng range O — 600mm
instritment — STR-- Y03 | east count — (LOCSmim

Ultrasonic Flaw deteston I Tesl finges -~ Min 7 Max 0-10mm / 0-11
-USK 75 Pulse shifl 0-25mm steel

Frequency Range 0.5 - 10mHz
Giain 010.5dB control range, 072048 B
Talyrond 3 Mil PC | External & Intemal dia, ~355mm {max)
Height above table Surface — 686 (H)
Throat Depth — 305mm
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Taper Checking Machine
El1EK

Portable surface

Roughness measuring

W/P Lg. Using table aperfure — 1270mm (max )

W/P Lg. Using table aperture — 2| Smm (min)

Max. taper angle - 45"

Trave! of carriage - 160mm

Centre dist, of sine roller — 300mm

Mounting bore of indicator-8mm
Weght - 14Kg

| Asg: 0L05 — 400LIm
Rz: Rimax: 0.3 - 160Um
Cut-olT :01.25,0.080,0.50

Tible 3.9 Tool and Measuring room facilities

Sowrce: Author’s compilation

186 METAL FABRICATION SHOP

This section caters for metal fabrication needs of the industry, Processes like cutting, folding,

welding cte. are done in this section. The table below shows the facilities in the metal

fahrication shop

fmo Description

“
L
X

ASE Guillotine Shear — TS 8022194
Morgan Press Brake -B610-003

Morgan Asis 50 Threaded

Cuilleline Shear

BSRN/BOV50- Manual Rolling Machine

Hand operated Guilloting- NPT 1000 2

Mechanical Eccentric Press
Morgan Press Brake
Power Rolling Machine

Spot Welding Machine

LEN 63C

Manual

60

Qty Specilications

| Max thickness of late —Gmm

Max thickness of late —1.5mm

1 Max. thickness of plate — Zmm

I Max. thickness of plate —* | Smm

1 Tonnage — 63 Tons

| Max. thickness — Gmm ol plate
|

I Max. thickness of plate — 2mm



W Gross Carriage Profile  Flame n.:u!.liu.g, 1 Working width 1 x 1500mm
Mactine Corta -~ NSO x |51 Carriage length: 300 mm
- Tracing width: 15000,
Cutting  Thickness walth 2
| torches Max. 200 mm

- Width 4 torches max, 10mm

Ul Welding Bending Machine | “ax. thickness of plate - 1.5mm
11 Hydraulic pipe blender !
4 Hydraulic Guillotme shear I Max. thickness of plale — fmm

Table 3.10 Metal fabrication shop facilities

Spurce: Author’s compilation

387 HEAVY PARTS WORKSHOP

This workshop consists of the facilities thal are mostly modern computer numerical control
(CNC) machine tools available in ihe market as well a- conventional machines that can handle
kerry casting and related jebs. The s=hle below shows the facilities in the heavy parnts

workshup

Sino  Deseription Oty  Specifications

I Heavy duty centre lather L-45 1 Swing — #0mm
Length of work between centre-3m

2 Vertical Turret Lathe CVT-85 Max, turning diameter - 850mm
Max swing with side head lowered below the
table — 1000mm

Max weighl of work — 3 lons

3 Radial Drilling Machine RID-65 2 aax. hole diameter — 60mm in steel
RD- 65 Spindle Taper MT 5 '

4 Single Column Bed 1 Mounting table 800 x 4000mm Travel in
Milling Machine FS5 XY7Z axes 400 x BOO x 1000mm Max Table
B0 CHC Load — 3500 Kg. Taper i Spindle - 15050

3 Ve:treal M haning Cantre | Working surface of Table 630 x 220mm

0
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P

FCOV 63 CNC

Universal Column and knee Type

Milling machine FGS 83 CNC

Turtet Lathe NC Control SUT 63
CHNC

Heavy Duty vertical sarlace Cirinder

BPY ROA - 3000

Vertical Hydraulic Honing machine

VZH 160/800F

Vertical Milling MICEM 4V

Horizontal  BoringMilling machine

AZY

Horizontal  Boring  and  Milling
maichine WHN 13:8CNC

B ]

—_

62

Travel in XYZ axcs 1500 x 630 X 630
Spindle speed range 20-3500rpm Taper in
spindle - 15050

Mo of Tools on Tool Magazine —40
Mounting table — 630 x 1400mm travel in
XY7Z axes — 1120 x 630 x 500mm laper m
spimdle ~15050

Centre height — 220mm

Swing — 530mm

Mux, length turned with box tonl — I6dimm
Max. diameter of holding — 55mm

Mo of Tools on turret head — 8 MNos

Working surface of table -800 xx 00mm
Max height of grinding — 800mm Micro feed
of wheel spindle grit - Smm/min

Table size — T00x 500 mm

Stroke length ~800mm

Honing & Stroke length — 70Umm

Honing diameter — 15 to 230mm
Longitudinal traverse — 1400mm

(ross traverse — 360mim

Vertical traverse — 473mm

Musx. safe weight on the table - 1000g

Max. Permissible Weight — 4 lons

Traverse of the tables (XY Z)-4mm

Verlical traverse of the head stock - Odimm

Axial traverse of Boring Spindie —630mm
Table working Arca- 200 x 1200mm
Mounting table — 1800 X IﬁfH'I'r;'mv
wlax capacily —~ 12 lons

Travels in XY Z axes

3500 x 2000 x 1250mm



Harizontal and

machine W 100 A

Boring

H  Horizontal Milling EM 4H

Table 3.11 Heavy parts workshop

Source: Author's compilation

JRESMALL PARTS SHOP

Milling

taper in spindle — 1ISOS50
1 Largest drill depth — 900mm
Distance between spindle and mounting table
~ 1120 mm (min‘fmax} Y axis table
s, (Y
Muounting table — 1250 x 1250mm
Travels X & Y axis- 1600 x [250mm
| Longitudinal travers — 1400mm
Cross traverse — 360mm
Vertcal traverse — 47 5mum
Maximum safe weight on the tabls — 1000

kg

The shop 15 equipped with machines for the production of small and medium components. Units withim

this shop melude the round section, gear section, non-round section; central lools crib section and

msembly section, The table below shows the facilities in the small parls shop.

Stmo Descriplion
. Capstan lathe

o Cemre Lathe MH220000

1 Centne tathe

NEEZ0/ 15000

) Cenire lalhe
MH26 1 000

Qty
3

Ldw

Specilications

Swing Over Carmiage —26(mm
Centre height — 125mm
Centre height - 220mm
Swing Over bed — 500mm
Dizt, Biry Certre- § 000m
Centie height — 220mm
Swing Over bed — 500mm
Dist. Biw Centre- 1500m
Centre heiglit — 260mm
Swing Owver bed - 550mm
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Centre lathe

M 200 ] 5(H)

Centre Tathe

NH 26/2,0060

Copymg lathe
ST 44

Drum Turret Lathe

Facing & Centering Machine

Cnl Ciroove culling
Mumerically

Controlled Tathe SPTA2 CNC

L iniversal

Automatic  Cold
Metal Sawing  Machime

PKA 13

-tho- PECA =25
Power Hacksaw — CH20

Circular

B

[ £

Dist. Btw Centre- 1,000m
Centre height — 260mm
Swing Over bed — 550mm
Dist. Btw Centre- 1,500m
Centre height — 260mm
Swing Over bed — 550mm
Dist. Btw Centre- 2,000m
Swing Over bed — 550mm
Swing Over Relieved
Section of the bed - 460mm
Max swing Owver- 220m

Cross slide
sl Btw Centre- 1000m
Max. swing dia with — 410mm chasing

attachment Max swing dia. Withoul chasing
attachment — 460mm Normal Chuk dia -
2oiHimm Mo, of tools on turret - 10

Max. facing dia. §50mm

Dia. OF work hel in vices -20 to 20(hn

Max length of work — 1200mm

Muax, Trming dia - 320

Max. Swing above bed — 490mm
Max. Turing length — 1L,500mm
Iia. of saw blade — 400/300/3 ] Smm
Max length of Cutting by single feeding-
4 hmim

Min. Length of cutting - 6mm
Max. dia of cut — 130mm
Max. dia. of material -250mm
Max. dia. of

Y 1R0mm  Strokes/

Rd/Sq-
BIV100/125

malerial  cul

Minute-

0
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24

- CH30

Horizomal Millimg Machime

FNZH

Horizontal Milling Machine

FIN3E

Verlical milling machine -

FN2V

Verical milling machinge

FMN3Y

Rami-Type Milling machime

MITR

Fhiversal Milling Machine

FMN

Keyway Milling Machine

Slotting machine
Horzontal

machine KW 5

CH25

Broaching

wad

e

A

P

Length of Blade — 400mm
Max. dia. of material cut — Rd/Sq-300¢250mm
Strokes/ Minute- 80/ 100125

Length of Blade - 525mm
Table size — 1350 % 31 0mm
Travels in XY Z — 800x 265x400mm
Spindle Nose Tapes — 130 40

Max. sale wi, on table — 350kg
Spindle Nose Taper — [50 50

Table size — 1600 x 355mm

Maz. Safe wi. on table — 600kg
Table Size- 1350 x 310mm

Spindie Nuse taper - 110 40mm
Travels in XYZ axes — 800 x 265x400mm
Spindle Nose Taper - 150 50

Table size — 1600 x 355mm

Max. Sale wi. on table — 600kg
Table -1070 x 230mm

Longitudinal traverse- 760mm
Cross - 305mm, Ram — 305
Vertical — 400mm

Ahle Swivel (1o each side) 45"
Table size - T1350 x 31 0mm
Spindle Nose — 150 40

Travels in XYZ - 800 x 265 x 400mm
Max length of key-way — 4(00mm
Max stroke — 250mm

Max. tractive Force — 30.000N

Max Stroke - 1320 mm

Max. w/p.dia with sted

coolant guard ~ 340mm

bdax. broach dia. - 60 mm

]
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26

27

30

3

32

KR

35

36,

Bench
DRI13
Pillar Drilling Machine DP
a5

Radial Drilling Machine
BRIl

Drilling  Machine

Radial Drilling Machine mm
RD 63
Pedestal grinder GP-25

Pedestal grinder GP-30

Surface grnnding machine

SITW

Surface Grinding machine -

SFWII

Cyl. Grimding Machme
Cal VRO

Cyl. Grnding  Machine
177800 8

Cyl. Grinding  Machine
G100 P

Tool & Culter Grnnder -
GTC 28

B

Max . Shank Piece dia. — 36mm
Max End Piece dia- 36mum
Clearance btw, Guide Plates — 160mm

Drilling Capacity — 1 3mm

Drilling Capacity -~ 25mm
Spindie Nose taper — MT 3
Drilling Radius MaxMin - 1 190/530mm
50mm in stecl
Spindle Nose laper - MT 5

Drilling radius, Max/Min - 1790/530

Drilling Capacity

Grinding Wheel - 250 x 50"
Spindle Speed — 1440pm
Grinding Wheel Dia - 300mm
Spindle Speed - 1440rpm
Working Surface — 250 x 1000mm
Max transverse of
Cirinding Wheel - 320mm

Max. Transverse of table — 1 150mm
Max. Grnnding length — 1000mm
Working Surlace — 250 x 1500

Muax traverse — 320 of wheel

Max traverse Longitudinal - 165(hmm
Cirinding Wheel dia.-300mm

Max. Grinding length — 800mm
Girimding Wheel dia.-500mm

Max. Grnding length - 800mm
Grimding Wheel dia.-500mm
Max, Grinding length — 12,00mm
Swing Dia.- 280mm

Dist. biw T-5 Centres — 760mm

0y
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18

L)

41

Dirilling Machine for |
Polvangular holes- FNK 25A

+ 31005

| iniversal Internal grinder |

L 250A

AT

Threid

epline Hobhing and 1

Milling  Muchine

ZFWVG 250 x 31500/4F

Gear  Shaping machine — |

OHA 50A

Guar Shavmg Machine -OHA 1

S04

Dist. Biw T-5 centers and

W/ head — 615mm

Mounting Table — 1250 x 29Chnm
Tahle Travels XYZ - 800 x 360 x 460mm
Spindle head swivel (to each side)-900
Spindle head Rotation

{to each side)- 1800

Bore dia., Min/Max - 1025mm
Max gprinding length — 250mm
Max, swing — 400mm

Max. swing without protection —47thmim
C'en re height abova

bed shide ring -26dmm

Max., WP dia. above

bed carrage -250mm

Max. W/P dia. above

slideway — 500mm

Bore ol collect — 100mm (max. )
max. working length — 3, 0G0mm
Max dia, swing - 250mm

Max helix angle — 45 degrees
Dia of Cutter Spindle — 83mm
Max. dia [ cutler — 150mm

Dist, btwn W/P Spindle and culter spindle
laces:

Max./Min — 10/45mm

Biy cest real module — Smm
Smallest real moduie - 1.5mm
Max./Min Wheel dia with
extermal toothing- 300mm

Largest Helix angle- 41"
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81, Cwsir Hobbing Machine 3 ameter of Work tahle - 400mm
-F1-400) Dist. biwn Hob and Work axes 0 to
30hmm
Max. [ha of Hob- | 86mm
Max, length of Hob — 180mm
Max. travel of Hob slide — 300mm
4. Gear Tooth Rounding & | Min./Max. pitch to be milled - 1/10mm
Chamfering Machime Max. permussible W/P dia Tor  external
toothing - B0(mm
Min./Max. W/P dia. for internal toothing -

45/ 300mm
4. Hydraulic Straighlening | Pressing Power — 400N
Press Stroke Length — 200mm

Peration speed — S0mm/s

Table 312 Small parts workshop [acilities

Source: Author's compilation

JO9HARDWARE REQUIREMENTCAD hardware must comply with a number of
requirements i order to aclieve the following: on-line man-machine interaction; sufficient
computing performance and requisite size of main memory te solve design problems in
acceptable time; application of hardware resources on a time-sharing basis; high reliability; and
reasonable cost(() ' Leary, 1998)

These requirements can only be met by organizing hardware support in the in the form
af a special-purpose hicrarchical computing system or a computer network complete
with sophisticated penpheral devices designed to process, store, and provide
alphanumeric and graphical information,

The problem of hardware development is to select, evaluate, and validate the structure

&



amultilevel hardware system mtended to solve the problems of computer —aided design of
ific objects. A hardware system can be made up of standard equipment such as computers,
channels, displays, extermal memory devices, and other facilities, or it can be built of
m-designed equipment including, for example, workstations, plotters, and encoders,

A mittitevel hardware system must be complete with one or a few high-performance
omputers al the hiphest level. This type ol computer solves complex design problems which
mgmre a large amount of computer fime and considerable memory space. AL the lower levels
1 the hierarchy, the system can include medium-scale computers and also minicomputers and
mierocompulers (lermmal computer) which are integral parts of workstations, These computers
wlve relatively simple  design problems, control integrated  peripheral  equipment, and

wordinate information exchange between various levels of the hardware system,

MESOFTWARE REQUIREMENTS.

Ihe development of CAD software is one of the stages in implementing the CAD system. With
a pradual expansion of software support, the software expenses continuously grow and as a
mle, considerably exceed hardware expenses. Software tools are now evolved on an industral
basis. The final product of software development is a programme product which consists of a

sel of programmes properly tried out and recorded on data media and a set of guidance

focuments(world wide weh).

The elliciency of a computer-wided svstem 1s greatly dependent on the quality of
programime products. A poor quality of programme products entails large losses of
tme and money, cause distrust in the products, and distracts the user's attention from
his job.

The cost of detecting and removing errors in the programme product in service is lens
of imes the cost of debugging at the development stage.

The estimation of programme product quality 1s a complex (multiple- factor) prablem

which 15 difficult to formalize, Since the interests of users are diverse, il 15 impossible (o

suggest the only universal eriternion of software quality. oWy, os
- .
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Wany quality factors are needed to cover the entire range of the desired properties. According
Rorvachkof 1990) these are:

The degree of documenting, This charactenstic of software combines the properties of
mkrstandability, conciseness, and completeness. Software is understandable if the user
mlerstands  the purpose of soflware tools. A programme product is concise if its
ptation  does ool contan extrancous  nformation and  excludes an  ambiguous
ierpeetation of the terms and symbols. A programme product 1s complete if it contains all
squisite commponents, cach being thoroughly developed.

& BMewency, The ability of a programme product o accomplish the required function without
peessive  amounts of resources. The estimate of efficiency can be the programme
dumctcriste whose value is directly proportional to the speed and inversely proportional to
he volume of the resources used, We take the term resource in 115 broadest sensg, which can
Wentify an internal or an external memory devices, graphics inputs device, plotter, channel
moughput, ele,

A Reliability. The ability of a programme product 1o steadily handle the assigned functions.
l.IeIiaI:liIil}' primarily implies that the programme does nol contain errors. Bul since errors
mevitably eccur, the programme should be written so that all errors can be cleared easily; this
# possible to do if the programme documentation has sufficient quality,

4. Simpheity of operation: The property which enables a programme product to function
normally in a clear-cut area of its application.

5. kase ol operation: The property which enables a programme product to adapt to

changes m the requirement.

b, Portability: The degree of adaptation of a programme product to computers of

rous operating sysiems,

L Compatibility: The ability of a programme product or its programmes to be written onto
arows Pvpes and Lo various operating system.

. Testabality: The propenty of a programme product that affords ease of checking

he programmes for serviceability in definite condition,
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Cost: The cost of a progrmmime 15 a function o."all its charactenisties, Improving any of its
Aenstics increascs the cost, and so a reasonable compromise has always to be sought in

fling the desired degree of improvement against a higher cost

DATA TOOLS
rding to Jeffrey ot al (2000) the following are the data tools used in database design,
* Data administrators (DBAS) are responsible for the data based technology, database
design and construction, security, backup and recovery and performance tlurning.
+ Database Architecture refers to the database technology including the database engine,
database utilities, database CASE tools Tor analvsis and design and database application
development tools.

+ Database management system (DBMS) 1s specialized computer sofltware available from

- pomputer vendors that is used to oreate, aceess, control, and manage the database. The

| gore of the DBMS 15 often called its database engine. The engine responds to specifie
commands to create database structures and then to create, read, update and delete records
in the database.

» Data defimition language (131.) is used by the DBMS to physically establish those
record types, lelds, structural relationships. Additionally, the DDL defines views of the
database. Views restrict the portion of a database that may be used or accessed by
different users and programs,

» Data manipulation language (DML) 15 used o create, read, update and delete records in
the database and to navigate between different records and types of records for example,

from a customer record 1o the to the order records for that customer, The DBMS and

DML hide the detmls concerning how records are orgamized and allocated to the disk.

LIZNETWORKING
wetworkimng 1s the connection of two or more computers linked together in order to access

ach other. This s done so that these computers can share resaurces {Renaud, 1996).
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ne of Medwork

ier network can be classificd by their scope, lopology and model (Cisco, 2004),

Setwork scope

scope ol o network refers 1o the geographical arca the network spans. A network could
2 lmd within an office building, or extends from one continent to the other. The following
are the scopes available in today’s network according to Cisco{2004).

_‘. ncal Aren Network (LAN)

A Local Area Network (LAN) is the networking of several computers housed in a clearly
&fined geographical area, such as in a single building, A LAN can only be as large as the
physical imatations of the cabling you use, which varies depending upon the cabling type,
Wide Area Network ( WAN)

AWide Arca Nelwork ("YW AN 15 the networking of devices that can span large

_'ugmphic-.t! sreas like countrics and continents. o0 a WAN, at least some ol lne

tommections rely on long- distance filre-optic cable, or speciaiized hign-speco teiephone

lines,

.H{lmpulﬂun Area Network (MAN)

A Metropolitan Area Network (MAN) is a sort of mini-WAN that 1s typically confined to a
angle municipality. A company might use a private MAN to link several different office
buldings together within the same city. For instance networking between Ikoy and

Wicioria Island.

Mhis 1ecluaes peer-to-peer aetwverk and the client-server network,
[nibis progesi. ofi ihe depadmeints are networked tog ether usiag a Local Area Network (LAN)
penection, so ag to have access (o different information availablz in each of the department. The

esulls of the networking is shown in the result of the software developed,
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WTHE INVESTMENT STRATEGY FOR MAKING THE INDUSTRY FULLY

| OPFERATIONAL.

fimih in the size of an organization can he measured in many ways, prolil, tumover, eamings per
g, manpower ete, bul the real mim of a growth stndegy is growth in profits. The pursoil of size of
geased lurnover 15 not an end 1n itself but is only worthwhile if it leads to higher profits.

' ing the initial stage ol business review and assessment, management arg likely to encounter a profit

wgowih gap between estimated future performance and the firm’s desired position. Identilication of

A : g R :
e causes of the gap, and thus arcas for stralegic consideration 1s known as gap analysis,

Wlferent stratlegies for closmg the gap may be summanzed by the following prid.
Existing products New products

fuisting Markets Internal Elficiency Product Development

Marketl Penetration
Sew Markets Market development Diversification

Isprovements in intemal efficiency are not something about which strategic decisions are taken. They
shoatlid be constantly sought as part of the day- to -day running of the firm and so are covered in the
gicralions plan (which 15 one of the sub-plans which elaborate the strategy)

Market penetration, product development and marketl development cover the expansion of a [irm
wilhin 185 own industry. Diversilication 1s concerned with moves into new product-market areas.

The nain strategic decisions o be laken are:

| Bhal! we atlempl increased markel penetration?

L Cam owr ohjectives be achieved solely by increased market penetration or shall we need to expand

he product range or market base or diversify as well |

E'J-..Elulll we expand and if so in what general direction?

4 What resources are available or can be made available for expansion?
5 Shall we diversify, and if so into whal general arca(s)?

t, Whatl resources are available or can be made available for diversification?
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CHAPTER FOUR
LIRESULT AND DISCUSSION OF SOFTWARE DEVELOPMENT

flowchart developed in preparation for the development of the software for evalualing capacity

pof o machine tool industry.

T

I
. t

Chsdput ¢ Welcome Serezn dilled Compuaies /

Abded Database Destgn for Migerks
Puchine tools Himlted /

Input the pames of
Calegorise the Yes departments mnd
sections in each
department
bigsuit the sectbions under
production and engincering
ilepartment i

industry Inin
t |\l‘rnductmn has two units wilh len

-

Department 7
Production has iwo unils with sections.

SEIk ARr LY, Enginecring has five sections.
Eneineerir g has five sections.

1r| =

= L s

/’f Input the varions sections in

Production and Engincering
Departments

L4 I

Are all the Ll: EI::"I!IIE
fneiliies S

slandard?

Compare the existing and
preseribed standmrd
i facilities
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@
Input the difference between the
exkating and standard facilithes

i -

Write the name, quaniily and
capucity/lechnical specilicetion
of all the Facilities.

Wrile the operation of the
various sections,

*

Metwork the various sections ol
the indusiry

w

Duipui: - The welcome Screen
= The daiabase for standard Mcilitics
= The database for existing Tucilities

- The database for differences in e standard
and exizting Facilities

- The database for operations in all the
sections

= The client and server dintog box for
neiworking,

Figured. | : Flowchart Dhiagram of the Developed Software
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e results of the software developed shows:

@ The daavas= of the standacd faciliies in Machine Tools Industries,

& 1 e database of the existing facilities in Migeria Machine Tools Industry.

& The database of the differences in the standard and existing facilities in Nigeria
Machine Tools Industry.

& The database of the operation carried out in each section of the production and

engineering department of the industry.

The figures shows below are the database of the standard facilities that are obtainable in a well
mpupped machine tools industry. The database cul across the foundry, metal fabrication shop, heat
Ireatment shop, laboratory, tool reconditioning& resharpening shop, training centre, tool measuring
shop, heavy parts and small parts. The database in the foundry unit includes; melting section, non-
ferrous, moulding section, die casting, fettling shop, laboratories and pattern shop.

The figure below show the welcome screen of the soflware.

Computer Aided Database 1design

fTou

o PO A 3

MNigeria Machine Tools Limited

Deavalopad By: Olaniyan Olawala
Mairic No.: MEEFf9/3527F

1z. 4.2 Welcome Screen of the soltware.



figure below shows the dialog box displaying the buttons of the database for standard, existing,

_ in the standard and existing and the operation carricd out in the production and

mifacturing department of the industry. By pressing any of the buttons it will take you to another
box that displays the different section of the machine tool industry. By lurther pressing of the
of each section, it will display the database of the facilities of the section that shows the

pifity, the quantity of it and their capacity.

;- Foedtey v Mactsne Tooks Indusiy

! Dalabass loi Starelad Faciiles m Maching Taols Indusin

Distnbarm len Enisling Facibims i BT Daeghos

Lratatiase 1o Diffsences i the Standaed b £ dsting Fachling

a@._ rL Dratatanss len s aisrs b BT Limded Dsnghn E

[ Hik -

- ; ; e
'!t".":-." _ T ! .
- EE ity iz !
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. R Rl s i
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Figd4.3. The dialog box showing the buttons for the database access.
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Fig 4.4 The dialog box showing the buttons of different section of the machine tool industry.

By pressing any of these buttons it will display the database of the facility of each section. The

databases are as shown below:
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m the database of the differcnce between the existing and the standard (acilities it was shown
Nigeria Machine Tools only need (o upgrade their industry with a few facilities in order to

L up with the standard.

database of the operation carried oul in different seclions of the Manufactuning and production

ariment of Migerim Machime Tool are shown below
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& The nelworking of different seclions of the production and manufacturing
department can be done using server/client connection system and this ts shown

the figures below

L 1P b w | L W] Lbmdemrirrm Ao ooere e Simmraw vwes pre=rd | 1iEaad

FIEL B v B

A - o Rk e o e B A

=22 milanewi 5 |
Frruimre e Digdiress
Casineimemiy - | S TN T ]
Chrs sl [ | i Fhas
B rararumac 4 1
e
s n rii #

[Fall these facilities are put in place and the networking system i1s properly utilized the efficiency

of the manufacturing processes of the maching tool industry will be highly enhanced.
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41 THE CORRELATION BETWEEN THE EXISTING AND STANDARD FACILITIES

Section Code

Eu',_ o Tl _.

Trainimy © vitin |

Heat T reitment 30

Tool Reconditioming & 44

Resharpenmg

Tool & Measuring Room | 50

Metal Fabrication Shop )

Heavy Part Shop |70
L Small Part Shop Bl J

Table 4.1: Dilferent scctions and their code

source; NMT Manual

Code wla [30 a0 |50 [eo |70 [80
Standasd 61| I8 I3 8 11 |4 14 44
Facilities (x) | |

Existing  [S0|18 |11 |7 |8 0 14 |46 |
Facilitics (x1) -

Tablc 4.2 ; The quantity of standard and existing Facilitics with their code

Source:  Author’s compilation

Assuming o =2y = =8

x,=123.13 t, = 20,88

. - e
The test stalislics is (R
R |

5 +
Vo, n,
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X - "-_| £y - I_.]'J 2 Xz - E (xz - E]z

19.87 1589.02 50 38.12 1453.13
5.13 26.32 18 -2 88 §.29
=10.13 102,62 11 <0 88 gr.6l
1513 17802 7 -13.88 192.65
1213 147.14 R -12.88 165.59
913 §3.30 10 -10.88 118.37
9.13 83.36 14 -6.88 4733

= 2087 435.56 | 40 19.12 365.57

: 2696, 90 ] 2448 84

urce; Author's compilation

o 20

g = ,f@ § =337.11
2448 B4
) = 2 .5'1 = 4 3H5.1 1

L ARG L

5_J{E— 11336.95 + (8 - 1)306.11
8+8-2

§=+321.53 =17.93

I'Z{x, - X,
'TI = -
g

5, =18.36

5, =17.50
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4.3; Testing the variance apd the level of significance of the facilities




e e P

= &_ A
:‘H'
HJ I + _I- Il"q- (]
TR 1 .ﬂ
13.13-20.88 _ 225 225 | {.
R Py !
|?.93‘F+ .l 17.93* J0.25 8.965
B
251

ig 0 5% level of significance and a degree of freedom of $+8-2 = 14
L14) = 2.145

oc 1 <t, There is no significant difference between the standard and existing facilitics

Graphs of Sandard and Existing Faclilties V& Waripus Departmants

- = = = E=2

—m—Standard Faciites Disiibution
—+— Exiling Faciifea Diskibution

10 0 E e 5l il ] &0
Various Bepariments [Codad)

s 4.5 The correlation between the standard and existing facilitics distribution
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APTER FIVE
CONCLUSION AND RECOMMENDATION

1 CONCLUSION

The computer-Aided Design system in database design permils aulomation in some certain phases of
gesipn and manufactering. The introduction of CAD system in database design is to give fast and casy
midilication of design

i the cause of s project, an mleraclive sollware known as CADDMT 2006

was developed. This software permils proper commumcalion with the user (user-friendliness) having a
gommon input/foulpul language Familiar 1o them, The sollware generales accurale engineering facilities
tts in Nigeria Machine Tools Limited Osogbo and gives the name quantity and technical specification
of each facility. The visual basic program developed shows the database of the standard facilities that
mppose 1o be in existence in a standard machine tool industry and existing facilities available in the
case study MNigeria Machine Tool Lumiled in Osogbo.

The software developed shows the database of the difference in the standard and existing facilities
The dalabase of the operation of each section in production and manufacturing department of the
industry was also developed using the software..

ltalso links all the sections in the company and network all the department in the company (hereby
making it interaclive.

Conclusively, il was observed that the software developed will successfully enhanced the efficiency of
any design and manufacturing processes. And the cost of the software will be determined by the

quantily of the equipment available and the complexity of the program,

5.1 RECOMMENDATION

The following recommendations are made from the suceessful realization of the stated goals and

objechives of this rescarch work.

(i) The software developed should be commercialized so that improvement can be done on il as a result
of the responsiveness from the end-users.

{il) The software developed should also be adopted in other manulacturing industnes,

(iii) Further development could be achieved by developing a more detailed database design with the

software developed covering all other sections and departments of the machine tools company,
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APPENDIX 1
Formulae for machining thae on different operations
Abbreviation
L cut, Lg = Length { mm )
L1 + L2 = Approach + overrun { mm)
N = Revs per min { rpm)
f=feed ( mmimin )
D = Diameter ( mm)
v=_8peed  { mm/imin)
tm = Machining time { min )
B = Widih i mm )
M = Ratio of return to cutting lime
Ry = Retum speed ( mnvimin )
S5z = Feed/Tooth on culler
Z = No of tooth on culter
G = No ol hub thresd
fr = Radial teed { mm/min )
i = tonth depth

b= tooth length {mm )

I. Turning and allied operations
Hole milliturning, counter bore, Drilling, Reaming, Turning, Facing, Parting ofT
m=lg+ 11+ 1;
Nxf
N= 1000V
D
MN.B. V-speed varies according to operation, depending on material of tool

{ 20-60) mm/min for carbide and H.5.8 tools,

2. Threading:
Tm= L. cul
MNox Pitch
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1. Tapping:
tm= L+ D2 + 120 4 D2
Pitch x N4 Pilch x N

d4,Grinding
L Surface grinding:
_ strokel_ +1, +1 . EffectiveWidthOfiob +1 GrindingAllowance
fablespeed CrossPeed | Stroke EffectiveDepthOfFeed | Stroke

il. Cylindrical Grinding:

_ GrindingAllowance s L+C,+C,
& EffectiveFeed NxF

5. planning and shaping:

Strokel, Strok ! WidthOfleb
1y B e Tog — o
V Ry Feed
Stroke Iy = cutting 1g+]; +1
. Milling:
, _L+h+l, L+f+1,
™ SZN  Feed ! Min
7. Cutting:
, o CrossSecti onaldreallf Material +1, + 1, = A+ 1 +1,
n RareCurx 100 RateQfCutx 100
?
. o
4
For square or reclangle bars
A=LxB
8. Slotting:
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_ DepthOfKeyway + Segmentallicight
g Fi W.r.fx.?'-'nﬂ.ﬁ'.rm»k-_ { Min

9, Gear Milling

i L+_.f +45
® Feed | Min

Wl

10. Gear Hobbing:

d + b
fr., = x{

Tl S
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e bperalmms. Show

Finl Saih

P'rivare Sl Operatioos ] | Chcki)
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linsis Bl

S

frivaie Sub Cperplions | 3 Chicky b
Delnad frnad ipcratiiies

freiperatiemy | apaiom = *PE
Imiperations Lo iperabion. FileMone = App Palh + “operations\PIP, ™

Beriiperations Shhiw
!l Suh

Prrvaie Sah Opesivons 13 Clicki)

Unkoai e Bperisons

fesl perazions Capiion = “I7'W"

[EOperations {xOperalion. FileMone = App Path + “opomtionst P i
fmiperarinns Show

il Bagln

Privaie Sub Operaionsi4 ekl

Lindoaed (i perathons

fimiperations Caplion = “FPC

Imipemtions ixtOperation FileMName = App.Pach + “aperationsi'PC s

femiIpErmtians. Show
i Kuih

Mrovale Sah Chnmations 13 Clicki)

Linlved fim Jpemisinig

Imallperatines | apiun = "ERGINFER NG S TORE"

Emiprmtiseixt peratan FileMame = App Path © Sopemcions\ERGINEERINGS TORE 1

EmCipemtions Sk
Ensd Subs

Privaie Swh Dpesattons 1o Clicki)

Undoed Frenipermtinns

Irmiperative Caption = “GERNERAL GOODE?

I iperasions (neOperaton FileMame = Aps,Path + "oporalfons ' ENERALGDDIS (x17
frmOpemtions Show

End Subr

Private Sub Operationst7_Clicki)
Unload frmdpereiices
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e Show

Suh Oporativas 2Ll b

Sl bpera 1o
Cipition = "BACTINE DESHGRT
hﬁl’m.hmw.l'llﬂﬂlm = App.Prih & raperalivisimachinedesign i
Iﬂpﬁﬂm.ﬂmw

St
e fub Opembinns25_Clicks)

dad frmlIporatinis
iperatians. Uspliom = RPARE PARTS § INDUSTREAT, DESIGN"

et nn s 5T o, FileMame = A Pagh 4 “opentimmsspmepar el®
ipermiines Sharw

RTTL]
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e dpematinn:

Perraie Sub crmilMesl Click()
[t wtr{dpeiativss A Sirmg
i oWar Ao Dl e

avar=po%ar + 1

IfaVar=1 Then

urbperptices = *Machemng uf Sl sosmd pars®
Ehelf oV = 1 [ien

strperniions = “hischiming of flals componenis”
Feelf o¥ar = 3 Then

str{3perntsoms = "Cuning s Machiming of gen®
Ekelf n'¥'or = & Then

griperitinns = “Muachinmg of sprocked, b, beshes™
Ehefl oVar =5 Then

o¥ar=0
Bl I

mi{ipemisans = srlporation:
End Sub

Privaie Sah crmdMext2 Clickr)

D =ird As Sinng
Thimisir? Ax Biring
[hirm sird As Nimsg

Fisdic oar? As Inleper
oY ar2 =a¥ail ¢ |

WaoVard = | Thim
strl = "Capyion Ethe®
3ir? = "Bwing Over Comisge - Do Centre height - 1 2%5mm®
#E] =538
Elsull oWaed = 1 Then
sirk = "Centie Laihe MILLIEGH*
gir} = "Cendre beight - 720men Swing Over bed - Sk [ist. Diw Centre- EHGm®
sirk = =R
Elself o¥ar2 = 1 Then
el = “Cenire e NG|S0
sir = “Cenire hoighl - 2200 Swmg Cher hoil - S Ihsa, Ebiw Clenmre- | 50KH"
gird = "§"
Elgell aWard = d Then
sirl = "Centie barhe MH2H A
Hir2 = *Cemire height - T Swing Crver bod - 550mm [in. Bow Centre- 1 iR
ary = =
Elsell aVarl = 5 Then
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url = “Censre lnthe KH2G6/ S0
iird = *enme height - 2660mm ﬂﬂllglluu’hﬁl - S5 Lrist Piw Clemire- | SHm?
pir]==7"
e if 0¥ard = 6 Then
girl = “Conire lalhe W1 AHF
wrl = "Cenire height - 260mm Swimpg Crver bt - 53thmm Tt Db Centre- 2000
) ="
el oVard = T Then
Hrk ="
iy
gird ="
Eleell o¥ar? = 8 Then
il =™
] ="
L R
Ehelf o¥ar2 = @ Then
gir| =™
e =
§ird =
lilself oWar2 = 18 Them
wir] =*"
sy =

gry ="
Elaelf 0% ark = 1] Then
aVard =10
Endd IV
il Descriplion = sirl
thpecifleslion = snl2
Lty = §eed

Fnad Sube
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Fwads Subs Form Loal()
T Tal=lT¥E Them

sppicanm Do V11 ende , vhlxolanaien & vhEFEDnly
Frul

St Winsock s Peullsing
Bl Tear o d il Addiesy
{uilor loel oL S SERYER_PORT)
et wniliclagsenp
EaariSuhclas M
ate sorver fuckel
bmenSockel = LisienFPort onmecl{ SERYEH_POR T, e sl
i lisimSeckes = IV ALID_SOCKET Then
Al Tea) “Eriot while creating stiver natkes. "
It
Sl D Miazcesallly created seveer sockel
bl 17
o=t Kb
Privase Sub Toem_UndvaliCareel As fieger )
Then Ot As Long
Thowe afl the chienl ermncs T
ForCmt = | Do Seschoeis i
ehonesicket Sovkeiy e Unt
Mext Cnt
Wleee iheserver sncket
chedrshet lenSocke
Hap mvhe lassinp
SopSuls s M
Usilntialss Winhook
EndWannis k
Sl Nockets =~ Mivthing
e P Al ieses — Mithing
Emil Bh

Megiian * This applécation uies subcliming™ + vhOrLE + "Mever press thee Stop hatios [rom the YH toolbher or wse the T’ brywod bo oxil the
wpplecatinn, ¥our 100 will coash i poo do ihin!® § vhOrl 4 " Absays click (b 2 bubion on the iopanght of ke foom, or we Unload frmbfais’ o exit the

Timit WinSal b Teis rmut he called befoes any other WinSock Functioh gall
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crer

Uonet SERYER PUHET As Livg = | 7345

i Cpn (W] WM = (4]
w0 Type Hoabm
N An Long
Wiy Aa Loy
kAdd Type A Inlcpor
klen As Integer
el bl As Long
Type
Fhlic Beclare Sub CopydemarylP Likb "kernel32® Alas “Eiovelemory® ThpvDest As Ay, ByVal lpySoorce As Long, By¥al chCopy &s Longh
1 Futtizbiot St WinidewLang Db "uerd 2" Aliog "SerWindowling A" [yl e Ae Long, ByVal nindex As Long. ByVal dwMewlong A
Long) As lomg +*
fectare Funcaon CallWindowl'rog Db "ieerdE Aliae “UallWinlaProcA” (el 1pl'rey WindFume &4 Long. Dy'¥al hamd Aa Long, ByWal Mzg As
Lerg. BiyWal wPartm As Lonp. vV al 1Parem As Lresp) As Long
Tuslic listenSodket Ax Long
Fubilic Sockels As Mew Colleciion
Tablic IPAshlresses As Mew Colloatbon
Peivale MrovProc & Lomg
Tunction o retrieve e [P addoss
Fublic Functinm (el Addressi) As String
Dol osnataene A Sirng * 256
Dirm dpFlost As |onp
D Hist A Fastbiit
Brirm dhw | Al As 1oomg
[ainm el Adlilrg ) As B3y
Puns d As lnneeee
Renn wl® Aglile A Saring
IF prthomimarm sl lostHamig, 75460 = S08CKET_BRECIH Then
CretlP Aafdrras ="
Mlsgfioan = Windows Sockets emor * & SIrs{WiaGetLasifirmor 3 & © has ocoamed. Linghle 1 wn:mtl'n'lh' gel Hosg Mare, ™
Exil Funcfum
End I
sHosiMame = Trim3{s] [ost kg
Iphkasl = pethosfiymped el foatbame)
I ipklost = 0 Then :
el 1P Adlideess = =~
Byt “Windiws Susckets are ml esporelieg = & “Uinehle to secessfully et Hisi Name
Exit Fumcticn
End If
CaopyMemaryll® [iost, lpHost, Lenifiosp i
CopyMemnryll* dwil*Adidr, | Enst hAaldrLisz, 4
Bellm mmplPAdibd | To Hosi bl en)
Cinpredd zvminn il oAkl 1 I Addile, les) e
For [ 1 To Vast hles
LU T AT TR B ETHT [ RE THUTTCH I,
el
Gt I Aulidiress = MnlSIP Al |, LenislPAddry- 1)
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Enil Fasiciion
Fort mrire anformialion aboud subclassmp,
‘vizil oear subclassing tusorial o hitpfsoww alloponey
Pabdic Sub StanSabclassdl As Fom
PrevPios = Seiisdos Longi b sl GWIELWRDPROC, AddiessOF WindowPine )
Erd Sigh
Fubfic Sub StopSubcias(F As Formj
IT Previtrac == 0 Then SetWmidewLong T lwnd, GW L WHINRDC, PrevProc
| nidl Subs
I'whlie Functan Wl el Byl e As Loog, ByYol ubdsg Ad Long, ByVal wPamm As Long, ByYal [Parem As Long) As Leng
IMNaMeg = WiNSTCK_MESSALE Then
Proceshesasie wiltarmimn, [Paam

Fler
Wimhes Pon = U allWinidaw Proorev Proc, el uMsg, wilfarmm, [Parnm)
Eml IF
Fiul Fniclion
Freweas suckel medsapes

Fulslic Fanction ProcessMesaged iy al wifamm As Long, DyVal IPemm As Lomg) ‘s0'smm = Bockel Handle, Maram = conneclion mesage
Select Case [Param
Case FIY_ACCEPT
Dim tempSocket As Long, toropfddr As sockacih
semphockel = accepi| wPamm, wempsabdr, [eniiemp il
AddSocr lIempSockel, grtesciplempAddr on mbie)
Al Texp "= ¥ 4 el 1P FronSoeckey{ienp Sodket) + = comrecied._®
Case FIT_WHITE
Case FO_READ
s s Fernp As Sdring, [Ho As Long, s2Bin As Siring
hs
arful = Sirirpi 256, 0]
1Rt = reeviwl™aram, [iyVal sellul, Lesdisellaly ()
IF [t = 1 Then s Temip = s Femp + LeltSiszial, Hel)
Banrgs Lhital TRl <= ¥
I Lenliis Temp) = ik |hen
Al Bexil “Frin " 4 CialitFremSeckeliaPoanam) « % % 4 5Temp
Em! 11
Sendl vata v Marnmy, “From Server; Thank you fie sending me o messge!®
Unse bl 10 1LANSE
Al Fen "*% 2 = o Dl T FromSockei{wPaam) + = disconneeiel. =
Bemwveha kel wilarami
Erd Seler
il Funcin
fublic Sub Add Eesifslngut As Sineg)
Frmiflaim. bviReceived Tent = fimddain ixEReosived Text & dlnpei + FIERiphaSisbnpu, 2) = vhelf, =2, vbCr LG
frentiaie. IniReceived SelSian = 1 evd lnmbain ixileceiveil Texd)
Fril S
Public Funcion BEnlDE] Az Dooleon
e Laocsl Froor Gin o Erl beodber
Dichug rind | /0

Fait Fumction
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HIRE = Trae
Functicn

Leal Ermor Resune Next
FAddrezscs, Add FramiP, CSin4)
Sockels Addd &, U Siris)
Ead Sipn
Public %l RemaveSoeien iy al s An Log)
i Local Brror Resums: Mesi
IFAahbrespes. Remoye Chingsl
Snchets Femryve C5ems)
-knd Suh
peblic Function GuelllPErsmSocke(iSocket As Lang) As Bring
tin Local Ermor Uil el Bl ler
Ut PErmSacket = T Adddiesses. lomiCSar{lackel 1)

Exil Fanghon

Eishisnidler;
et P FmmSicket = “Dnknean 1 addres™
Eml Funetion

ar e Temetions o keep a bl of sl the conmecisons fo the sever
ic Sub AddSockaiiyval s As Long, ByWal Foomil® Ax Siring)
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Winzock
Exphicil

Const WINSOHCE_MESSAGE As Losg = (025

Rislic Const 1) SETSIZE = 64
Tiee 1H_ADDR

5 bl Tiedp AR i

Houm il Tu 25 As Imieger

5 adiehr As Lamg
Fail Type

Type fil_sex
il_eenint As Imleger
fil_nrrayiFIX_SETRIZTD As Inboger
End Tapee

Type timeval
tv_aee As Long
tv_useg A Long

End Type

Typs Hostlin
h_mame A& Lang
h_slises As Long
b_addriype As Tnboger
h_lengrh As Inbeger
h_sdir st As Lang

Ead Type

Public Const losseed_size = 16

Type servent
&_name Ak | s
s_olzases As 1 op
+_port As Infogcd
5 _proin Aa L
Tl Type
Tubilic Eimed servent size = 14

1 ¥pe profocnb
p_aeme As Lowg
p alinacs Ag Long
p_prin As nleget
End Type
Pulslic Comst pratoent_siee = 10

Public Const IPPROTO_TUT = &
Public Canst IPPROTO_LIDP = 17

137



Pubbic Leest [MATHIE_HONE = &HFFFF
Pubdic £ vent INADHL ANY = &HD

Typo suckmbili
sim_fammbv As lniege
san_poat A Inleger
san_middr As Long
pin #ims oA Saring * 8
End Ty
Puhlse Crotei snckaddy size = 160
Public saform As secknddr

Pubbic Comst WHA_THSECRIPTHINLEN = 250
Pubdic Comst WEA_Desctiplionsine = WEA_ DESCHIMTIONLEN 4 0

Public Canst W5A_SY5_STATUS_LEN = 1%
Public Canst WEA_Sy=iiuaSiize = WEA BYE STATUS LENa 1

Type WA ype
w¥erion e Integes
willigh¥rrsian As Inbeger
szl bescription As Siing * WHA_Descriptiomsiins
xS yaberiEinius As Siring ® WIA_Sysktaiiesioe
iMaxSockels As Imlcper
iHahl.h!pl:lg As Inkcger
I b o As Lang
B 1y

Pubslic Uongt INVALID SCCKET = -1
Public o SOCKET_ERRCH = -1

Public Congt SOUCK_ STREAM =1
Public Congl SO0 _[HERAM =2

Trahlee Comst MAXTETHOS TSTRLCT = 1024

Public Consg AF_INET = 2
Pubitic. Const PP _IMET =

Type Lenger Type
1_malT As [micger
1 fEnge ' As integei
Erd iype

WECWen LG Then
-tk Syslem fancliams

138



Public Declee Funconn Pasihessage Lib *Uiser™ (Dvval lisnd As Ealcger, HyVal wiisg As Isieper, ByWal wParam As nieger, IParem As Any) As

fablic Deetare Sal MemUopy Lik “Komel™ Alias “fenerepy® (Ded As Amy, Sre As Aoy, ByVal ch)
Pahtey Declare Fanction Eirlen Lib "Kermel® (ByYal IpSirimg As Anyh As micgor
—styre nofification constamls
Pubhc Consl S0OL_SOCEET = &HEFET
Fuhlic Coel 50 LIMGER = &HEn
Pablic Cons FId REALD = &HI
Pubitic Congd FID_WRITE = &112
Mg Cimal FI?_OOR = S H4
Peblrc Comst FI2_ACCEFT = &HH
Pahlic Const FIX COMSNECT = &1 1
Fublic Canat FIY_CLOSE = &H20
~SOUKET FLINCTHANS
Fublic Pyetare Fancimon acoepd Lib “Wmaock I (8y'val s &s Inleger, adidr As sockadedr, addrien As Integery As bnieger
Fublic Celare Femction bind Lib *Winsock. 01" {13%Yal 5 As Integer, mlile As sockadidr, FByVal namefen As Integer) As Imleger
Mabdic Beciare | wnciion clesesockel 1ah *Winsock.dil® {11yVal s As Inieger) As nieger .
Pubdic Declare Fesivtion Commeet Lk " Wissock ™ Aliag "conmect” (By'Val & A fdepes, addr As sockmddr, ByVal mamelen Ap Inbeger) Aa Integer
Fubdic: Dieckare oo mndbaocket Lib *Winsock diF (ByWal 3 As Integer, Dy'al CMD Az Long, srgp As Long) As bnieger
Iuble [iexlare | sncivm geipzernanme Lib "Winsock d11* {yVal 5 As Imieger, sheme As sockaddr, namelen As Inseger) As Inieger
Puble Declare Fancunn getsackmmme Lib *Winsock dii° {3yVal & A8 Islopes, shlsme As pockaddr, naimelen As Integer | As Inleper
Tahlie Declore Deciion geisockopl Lib “Winsoek I [DyVala As Integer, ByVal Level As Intoger. ByVal optniame Az Inleger, optval Aa Any, opllen
4 [nSeger) As ldupo
Pubslie Decles Fiscsion heonl Lib " Winsock @il {Ryal bostong As Long) As Long
'ubslic Declare Function hitms Lib "Winsock 411" {0y al kasishorl As Inseger] As Inleger
Fublic Declare Function mel_sddr Lik *Winsock dl® | By'Val cp As Siringh As Long
Pubdic Declwe Function inel_nica L "Winsock.d8® (ityVal imn As Losg) As Long
Pubsiic Declare Punction lgen Lil “Wingock 0" (B Vel o As fmeger, ByVal lackiog As Inieger} Ag Imicger
Fublsc Declare Fenclson ninhl Lib “Wmsock diT® (1iyYal neifong As Long] As Lomg
Pahlie Declare Fumction miohs Lik = Wismsoekadll® {1y Val neisbor A inleger) As aiege
Fahlic Peclar Funclion reev Lib “Wmsoek dIF (HyWal s As Inicpor, bol As Any, DV ol bullen Ax Indeger, ByVal Nogs As Inbeger) As Indeger
Puhlie Declore Funciiom recvlioonm b “SWiasackalbl® (iyVal s As Imieges, hul s Any, By¥aol huflen As Inieger, ByVal flags As Integer, from As
chadeh, [manilen Ax Bnleger) As Imlcger
Pubslic eclsre Function v _select Lib "Wonsochk 1 Adies "pelect” (HyWal mlda Ac Integer, eadide Ag 10 set, writedds As il seq, excepuiile Ax 6 ges,
i As Himeally As Inleger
Pubslic Declere Funcrios Send Lib “Wensock dif® Ales “sesd® (Byval s As Integer, Bul Ax Any, ByVel ballen As Integer, ByVal flags Ax Ingeger) As
EE
Mulsdic Dieclans Funetion sendso Lit "WingoclodIP (FyVal 8 As iveger, bul A Any, ByVal buflen As Integer, Dy'al Rage A Integer, o addr Az
skaddr, By al uben As Integer} As Inleger
Pubdic Dipclae Functinn seisockapt Ll “Winsock 1® iHyVal # As Inieger, ByVal Level s Integes, ByVal optname Ag Imieger, apival As Any, ByVal
them As Inteper) As Imleper
Pubbic Declare Function Shutlows Lib “Winsoek G Alias "o (ByWal o As Itepes. ByVal how As Integer] Ag Inieger
Public Doclare Funciion seckel Lib "Winsock P {ByWal ol As Integer, By'Vaid s_type As Integer, By'¥al probocol As Intcger} As Inleger
IRA TATIASE PLUINC TICNY
Publee Paeelare Fancisnn gethoetiulds Lih "Wk dl° pschie As Long, ByWal silile_len As Inieger, By'Vsl nddr_iype Ap Inseger) As Long
Mubdse Declare Fanctwn gethosthymame Lib " Wissnckd1® (ByYal bost_nome As Siringd As Long
Public Deckare Punction geitesmans: Lib "Winsock il (ByVal host_pame A Soong. ByVal namclen Ag Inieges) As Inicger
Pubdic Declsee Funcoon getservhypon Lk "Winsechk ™ (ByWal "ot As Inieger, By'Val progo As Siring) As Long
Publie Pcbire Funcienn getscrvhymme Lib “Wiseck J01° {iiyVal sere_mame As Siring, By'Val proso As Siving) As Long
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Fubiic Declare Fancion getprojobymusiber Lib " Woeck dI” (3y%al proae A Integer) As Loog

Puibiss Direlare Fisnclion geipnistymame Lib "Winsnck.dit® (ByVal pmoio neme As Siring) As Long
= WINDOWS EXTENSIONS

Public Declare Fusction WHASmisig Lih "Winsook " (Iy'Val wVER &a Ineger, IpWEAD As WEADninType] As Integer

Publig Declare Fusstion WS AT leanap Lib “Wimsock J1* () As Inleger

fwhlic Declare Sub WEASeiLasiEror Lib *Winseck d1iF |ByYal iEmar As Inieger)

Fublic Declere Function WSALet] asibrror Lib "Winseek AT () A bnieger

Fublic Declare Fancison WA e king Lil "Winsock. 811" (} As Inteper

Public [eclare Fancinn W5 ALInBookBlasking] ook Db "Winsoek all” (A Infcper

Puibliz eclare Funcion WEA etk kingFlook Lib " Wimseck di® (ByVal Iplilocklunc As Long) As Long

Pabibe Thviaee Fonetion WEAL ancellisckingTail ik ™ Winsock.df1® {1 As Integer

Pahlic Declore Function 'WSA AxvnclretServEiyMame Lih "Winseck 117 {35¥al Sumid As Integer, By'Vel whisg As Imieger, Byv sl serv_nome As
sirimg, HiyVal prodo A Bivknge, bol A Any, BiyVal buflen A= Isleper As Inlcger

Mhlie Thoclare Function WA AsmcGelSeryBylor Lb “Wensock dl1® (DyVal bend As Integer, 3% ol whizg As Infeger, ByWal Port As Integer,
Hy¥al prido As Sinmp, bul As Aoy, By'aol buflen As Inleger) As Inleger

IFublic Declme Funcoon WEAAsynelielProloByeme ik *Wissoekaltl® (8y'Vel hand As Integer, ByYal wMag As Indeger, 139% sl proin_mame As
v, il A Amy, Ebyal Biflen A Tmegen) As Intepe

Tublic Dreclae Function WSAAsmcGeiProinByHuamber Lih "Wmsockodll™ {ByVal bwmd As Intcges. By Vel wiisg As imicger, ByYal number A4
nieger, bl As Any, By'Val huflen As Integer] As Inepe

Publie Declare Funciion WHAAcmieGeifoaiByMame Lib “Winseek A1 (ByVal baisd As Inscger, By'Val wivlag As Inieger, ByVal host_mme As
)'llHH;.l‘il.ll As Ay, ByVal baflen Ak Intoger) As Inbeger

Fublac Declare Foncion WHAAsncGetHpsi By Adde Lib " Winssck 011" {Hy'¥ al b As Integer, ByYal whisg Az Inleger, nddr As Long, ByVal
didr_lem Ag Inssgeer, ByVal achlr tvpe As Inseger, bl Ag Any, TiyVal bullen As Inicger) Az Bicger

Pahblic [heclare Funclion WSAL nncol Asynclequest Lib *Winsock dIF [HyYal hAsync ToskHandle As Indeger) As Integer

Fahlic Declare Fusction WhA AsyicSeleot Lib “Winsock i1 (By'als As Imcger, Vol buail As nleger, By Vol addeg As inieger, By Vel [Eves As
] Aa hileger

Msblic Declare Function WAAReovES Lib "Wimock 817 (0yYal & &s Inzger, bl &s Any, Ay'¥al buflen As Inpeger, By'Val llags As Intcger) Aa
nleger )
Elscll Wind2 Then
- Windaws Sysiem Funcisin

Failder Dieelare Fuingtmm Pesibdessage Lib “user 127 Alins " Posiblessepet” (ByVal el As Long, ByVal wiviig A Long, ByVal wl'sram As Long,
Iy%al IFaram A% Long) As Long

Pahlrc [eciare San e opy b “kpimel 127 Alas "REMoveMienmey™ | [Dest A Any, Sec Ax Any, ByVal chif )

Peiblic Dheclore Function itrlon Lo Toormel32” Alas “RirlenA” [Byval IpSiring As-Any) A Lang
--swie mobilation come s

Pohlic Const 201 SOCKET = &HFFIFA

Pultilic ©liiea W01 LIMCTR o & HIHG

Ml Crorsd FI0 KEAD = ST1T&

Pughlic §iieat FITWHITE = &110%&

Pishlic Clersd BIY CHHE = R1HER

Pighlie € st FI ACUEFT = SER&

Palic Canat FICONNECT = £H 108

Tulslic Canst FI CLOSE = &1208& !
--SOCEET FUNCTIONS

Pubdiic Bieclare Funciion accepd Lib *weock 33 I (fbyVal 8 As Long, sl As seckane, addrien As Long) As Long

Pubdie Dipclare Funcson hind Lib “wanck 320007 (yVal 5 As Lomg, adide Az sockeddr, Byl naimeden As Leng) As Lang

Pubdic Declare Fancison cledssickel Lib "wanck 22 4007 (yVal 5:As Long) As Long

Pubstic Decare Functson € vemect Lib "wsack 32 dl” Alias “emmec)™ (ByWal 8 Az Loog, sdde Ag suckaidilr, ByYal pesnelen As Longh As Long

Fubdic Dieclare Functson tocilsocke Lib Sasock 1205 (Hy Vel s Az Dong. ByVal M1 As Long, argp As Longh Az Long
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Fubir Declnre Furscnion geipeeminine 1ob "esock 320007 (ByVal 8 As Long, shame As sockaddr, namelen As Lang) Az Long

Pelsli; Declmie Funetinn getisckname Lih "wsock1 200" iby'al 5 Ax Long, sMame As sockaddr, nemelen As Long) As Long

bl Degclem Fung i prasockopt Lib “wsock X3 d11° {ByVal £ As Loog, ByVal Level As Loag, Byl ppinare As Long, egival As Any, epllen A
| AA Lip

il Deelese Foadtoi hion] Lib “weock 2 A (ByVal hosthong As Longh As Long

‘ohlic Dheclare Fumetion hioms Lib *wsock 32 1P (By'Val hesighon As Long) As Integer

‘aithie Dechare Dancion mel_addr |ib "weneh 32,8007 {AyVal ep As Sirngh A5 Long

ubdc Pieclor: Funpton sey_nina ik “wsock32 dIF (ByVal inn As Long) As Eong

ubdse Meclare Fumetion Bsien Lib “waock32 81" (03 ol s A Long, By¥al backlag As Lomg) As Long

ublse Declare Fusction niobd Lib “wanck®2 4117 { By Val nellong As Long) As 1ong

uble Declars Furctiom ninks Lib w32 80 (05% 0l netshon As Losg) As Inieger

uhlig Dheclare Funetion ey Lib “woaock 320017 {1yVal 5 As Lang, bull A= Any, ByVal buflen As Long, ByVil Nags As Longh As Long

whiic Declare Function recvirom Lik *weock32dIE (RyVal s &s Long, bul’ As Any, HyVal buflen As Long, ByVal flags As Losg, from As sockeddr,
oy As Lomg) As Long

whlic Declwre Functon wsselect Lib "wsock 324107 Alias "select™ (Hy Val mlds As Losg, readids As Id_set, omilelds As K_ser, exceplifds As fd_sed,
evval As timmeval) As Long

whlic Preclane Funcoon Send Lib “wse ka1 Alues "wond™ (yVal 4 A Long. bl Ad Any, ByWal buflen As Lang. ByVal Mags As Lopg) Az Long
wirlic Declene Function soedio Lik “wsock 32411 (yVal s As Long, bofl Ax Any. ByVal buflen As Loog, By¥al Nags As Long, to_adde Ag sockaddr,
fal iolem As Lemp ) As | ang

ubilic Dheclase Funetion sciseckepl | b "weock 320007 ifyVal & As Long, ByVal Level As Long, By'Val opiname As Long, apival As Any, ByVal

tm A Lo s Lamg

uhfic Deciare Funcison Skl Db *wenck 520017 Alas “shidows™ (HyVal s As Long, ByVal bow As Long) As Lomg

ahleg Deglaic Fisoction socket [ib "wsockd2 P (FyYal af As Losg, ByYala_lype As Loeg, By'Val prodocol As LonglAs Long

IATANASE FLIRGCTHINS

shlie Declare Funstion pellosibyacily Db “wsack 12000 {able Ay Long, sl sdide_len As Losg, ByVal adds_iype As Longh As Lang

shlic: Dheclare Function pothosthymans? Lib "wsuck 12080 (il hos)_mame As Stringh As Long

iblic Declare Function gethostnanee Lib “weoack 52 11 (HyYal host_name As String, Byl namelen As Longh As Long

ilslic Pleclae Functson gessenvhypon Lab “wseck 22,007 {8y al Port As Lang. ByYal prolo As String) As Long

ilshic Bleclane Funcinm grisorvhyrame Lib “weock 124000 (AyVad serv_name A Seom. Dy¥al prols A% Siring) A Long

ke Eelarr Fincimn goiproiohymember Lih “weock 1200 (By Val proio As Long) As Long

shfic [echare Funciimn gepromhynome Libk "m:h:h_‘ii.ujl"[i!yh‘ll pevin_narmes Ag Smingh Az Long

IMEOWE BN TERS NS

shlic Declare Funcion WSASImup Lib “wiock 32007 (By¥al w% K As Long, IpWSAD A5 WSATwEType) As Long '

shlic [reclore Fenciion WEACkmenp Lib “wsock12400° {1 As Long

shlie [Reclare Sub WS ASeilasiFror Lib "asock YEA0® (ByVal dEree A5 Long

shlic Declare Fumction WEAGe1L astErmor Lib “waock 32 J11° {} As Long

shhie 2eclore Fumction W& lsRincking 13k “wsock 12 dlP (1 As Lomg

thlic Deciare Fusclion WAL sheokockisgH ook il "wsnck 32,4007 () Ax Lomng

inlic Teclare Fumetion WHASciillocking ook |l "wsock 12 007 {ByWal pilockFune As Longh As Long

ilie Declane Fimclion WSAC ancrelltlockmgCall Lib “esock 124l ) As Lomg

iblic Declare Function WA AsyncleiServBylame Lib “ssack 320007 (By'vel and As Long, By¥al wiisg As Loeg, ByVal serv_mamme As String,
al probo As Siving bulf A Ay, ByVal bafllen As Langh Az Long ?

thdic Diectare Function WA AARyneGeiSery Byl Lib “woeock 32 001 (ByVal lsnd As Loag, ByVal whisg As Long, ByVal Tort As Leng, Biy'Wal
v A Siring, el As Any, B Val hodlos & Long] As Loog

ikl Declare Fimctinn WA Asmot e ProisliyRore Lah “wsnck 1Al (RyYal el As Long, By'Val whizg As Long. ByVal preoo_name As Sinmg,
e Any, Byl Biflen As Doegs As Long

iblic Beclee Funcaom WhAAsynclisiProleiydumbey L "weack 52 A1 (k8 Vel hwmd &s Long, DyVal widsg As Lorg, ByVal momber Ag Long,
ve Any, By¥al buflen As Eong) As Liomg
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Puhblic Declare Fusetion WHA AsynelieiHosilySame b “wsock 20 (ByYal ool As Long, By¥al wivisg As Loeg, Ey‘-‘-Flnﬂ_m.MElHnL
hal As Aar, Dyal bniflen As Soogd As Lanp

Fuhlic Declare Functinn 30 AxynctU et oy A ik wesock 124000 [y Val huenil As Long, ByWal whisg As Long, oddr Aa Bong., ByVal sddr_len
As Lemg. 3% al nddh iype Ax Lovg, Dal As Aoy, Ryva] lmarley As Lisg) A Lisisg

Pubslic Declare Punction WEAC moelAsyncReques Lih “amck3200" (By Vel iAsme Tuskbinndi As Long) Ax Long

Tubilie Dhreclae Functiin WHAAsencSeleot Lk *weock 32 11" (HyVal & As Lovg, ByVal hend As Loag, ByVal ahdsg As Long, ByVal IEvend As
Long) As Limg

Tubliv Broclere Functon WEARovEx Lib "eacck2 21007 (ByVal « A Lang, buf As Any, ByVal buften As Long, DyVal flags As Loag) As Leag
#iind I

HOME STLE T ADDED

Tuhlie MySeciert

ubrlic SnckRemiiniferE

Fublic Cons Wit Kakame = "Hnknown*

Public WEASoedlip As Dol Flag 1o keep tack ol whethor winsoek WSASmmup wascalbed

These are ald fanclicns, of exarmples of virioms hings

Pravale Suls aldfuscs

“wme thas function for ke read Fomncion m BRe fiede appsy

" Dim e, Bufl, at, e 0

* bulfy = Sring %102, ")

Poa%e w vl My Snckelh, Hyval bl |03, 0

YOI aY =0 Then

; HechFoad sl = SockRealliulfiag & RToamihai)

! SesckRemiBuflers = SpckReadlaiTers 4 LefSbrs, atd)
Y Whiks InStBockEeadHulferd, Bl ine)

! I = B BockBead Mol lei§, ErsdLineS)

i I Then

z INi = Lem{SockeadHallerk) Them

§ o = LeNSSeck ResdBbalTers 1 - 1)

E KockBemiBulles = MidiiSockRendHuflerd. i v 1)
* I tnsod =%, ChrE13 ) Then

) o4 1 pEes, BSr(s. Chelgl M- )

: Elsc i InSicr s, CheU 1415 Thien

) % = LefS(ss, mbir(sS, CheS(100p- 1)

i Enal B

- ServerHandle 55 & CrlL0%

: ‘Biebug Prind T 8%, 17 ,

i Elsz
. o = SockRead BulTerd
. SockRem|Buffer =

: I InSiref xS, Chik013§1 Then

1 i LeBisE. ImSudet, CheB(130k-1h
4 Elslf InSicis®, S 1411 Then

y &1« EoliS(ss, et Chelhay -
: Fanil AF
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BHervrn Hamller o8 & Orlrd
) Thehog Frmt *[ 55T
J Fenad 1
. Enil 11
1 Wenild
* Endd B

End Sish

Pubbie Fusetion WEAGetAsyncBufleni DBy Val IPaene As Langh As Long
IF {IPerm And ZFFFF&] = &HTEFE Then
WAt AsyncHuiLen = {Farm Aml EHEFTS ) - &H | EXHHE
[Fise
WHEAGIN eyl er = IPsmm And £HEFFF&
Enad IT
Enil Funcinm

Fuhlic Function WEAGeiSeleciEvend] HyWal IParam As Lomgh As Indeper
I {irarmen And EHFFFFE&) > &HTFEF Then
WhAtetielectEvent = (Haam And EHFFFF& - &3 EHI0
Else
WEADRISclectEverl = Pavem Arval EHFFFFE )
Erel 1
End Fusetion

Pyihlse Farsstios WEALeLAsync Prroet by Val Maram Ax Boeg) A3 eleger
WEAGE A | o = (WParam Aol SHEFFFI00W | S0 1TD0M
o 1o tinnin

This funciae DTS woak on D6 amd 12 sysiens

Famction Adde TalPiEbyyal Addriirii™S) As Siring
U Lpor Piessore Mext
Addr Tl = petascipiteet| losaFEy BumeAisg Adidvi bt )
If Err Then AddrTolP$ = 155281 2155 155"

il Funciion

ikin, Tumition should wuek on 14 amil 12 hil systoma

KT Wiml i Then
Funclion ConmeeiSocki Byl Hosig, 1yVal Fors, eilpPor®. Byval HWndTobegs, ByVal Async?s) As integer
[3im 5%, SelectOpsTs, Dumm®a

WEIs=Ir Windt Then
Fanetion ConmectSock{RyVal Flosis, DyVal Penk, retlpi'oees, ByVal HWnd ToMags, ByVal Asyncta) As Long
[im s&, Seleciiipsd, Dhirmimyf

W d 07

143




Bim sk As sockedidy

Sk Readullis = =

sickin = @dem

snckinain_Innwily = AF INET

sockinam port = hivms{Porl )

IFsocksn wm_ powt = [NVALID SOCKET Then
Cissnecihork = INVALID_SIMCKET
Il Vot tiai

i i
arghim wm il = i el y M A e HoaE)

I gechon witi Gilk = INATHML WONE e
Urmmestbaat - SNV S SHEET
T Fumsctist
Fml 1
st = griaseipSsockin an_mklr) & 77 & alehsseckmsin_porl)

s=awkellPF_INET, SO0K_STREAM, IPPRONO_TCP
Irs =0 Then
CemnectFock = INVALID SOCKET
Exi Funoism
Finad I
I SetSocklangers, Fod)= SOUEET_ERROR Tien
Ifs =0 Then
[y = chosesocketis)
Ersd B7
CinnectSock = INVALINY SERCEET
Fxil Futiginm
Edd 17
IF Mot Adyiee Then
I Conmechls; sockm. snckaddr size) <= 0 Thon
Iis =1 Then
Phtiveny = closencket(sh
Fnd I
Connccisieck = MY ALY S00CKED
| EERTI BTTES T
il 11
SeleciChps = F0_REAIN T FLWRITE Or FI3 CONNECT Or FIY_ CLIOSE
HWEAAsyncSelects, MWl ToMsg, ByWal WINKSURTE MESSAGE, ByVal Seleci{hs=) Then
Irs.2 0 Then
[vanmmy = closesickelis)
End IT
ComniciSock = INVALID SOUKET
Exig Funcion
Erd IT
Flse
Selectips = FD_READ Or P} WRITE O FI CONMECT O FOLCLOSE
i 'ﬂ."‘ﬁ.n\.ﬂ.n:,-ncﬂlﬁﬂq. FIWind Tobdsp, Byl WINSULUEK . MESSALE, HyVal SclectUps) Then
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IFg ik 1t
Dy~ closesnckeiing
ol M
Coanneetaock = INVALIL SOUKET
Exil Funcison
End If
I Cemnecils, sockin, sockadd_sisep <= -1 Then
I 5 =0 Then
manmwmy = closesockelia)
L BF
Conmecthock = MW ALIE_SOCRET
Fait Fanclion
Frul 11
Tead] U
Upamecthock = 8

Bl Vuncisin
WIF Win 1k Then

Pshlic Funcimon SeiSackLimpon iy Val SockMund. Tyiald a1, Tyval Linger TimeSh) As Long
LR

Public Fanclion SeeSock] ingoriThyVal SpckMuam, HyVal OO, By¥al LingerTimeSs) As Inleget
Ak M

[aie Lingze As Damper Type

Lmperd_wimerl [EERIL]

{engerd_bmper o Linger Tome
I seisaekip SickMim, SOL_SOCKEE, 50_LINGEHR, Lingsr, 41 Then
{dehusg Prwit “Erior agsiing Binger imfo; " & WSAet|astrror)
Setocklinper  SOCKET_GRIOH
Fiksir
U getanckigi Sockbim, g0, SOCKET, S0_LINGER, Linger, 4) Then
{ebarg Prifi “Toror geitiig lngerinfi: & WEAGE LostEmoed)
Sei%ockl mper = SOCKET_EHROR
Flze
izkug, Prind "Linger bson il niseen ", Lingerl_smndf
Uichug Primi “Linger Hive il linger & an: " Langer | _linger
Frsl H
Eindd [T
End Fusction

Sibyis Tty DRIES weirrk o 16 anad 32 bt systermn
B FndWinsock] |

[ enf

I WS ARPRckmp) Then

itet = WAL ancelBilockmpCalli]

B

Rep = WA Tenai)

WEASIedL ip = False
1 vul Sub

145



i Poagtim TR FES workcane 08 ool 3.7 b kpmieris
Funcison gerascapflyyal ins As Longh As Seng

Un Trror Besume Mexi

Ihem IpSink
I Wi 16 Then

D hSIrs
K¥Elz=1l WinlI Then

hm nSir&
KEnd IF

Than petirings

rel&iring = Stnpi 12, 0)

InSer = nel_ntnatinn}

1 ipSie = 1 Them

griascip = 155 155,755 288"
Fxig Famuimm

Faul Y

midr = Istrkend psan

1 nSir = 13 Thin nSir =32

Memlipy bl retSaring, DyWal IpSer, niir

retString = LefitpciSaring, nSirl

pelascip = wikinmg

B ¥y Then potascip = "255. 235 255 2557
Erd Funei

Whis Do ctive TROES w2300 oo 16 i gyalerns
Fumctiins (bl bost Dy Adddresai phy val addr Ax Lompg) sy Seng
U Eires Resume bexd
T phodk, Retk
I heldesil kst As DlnsiFml
Dt wrstramed
plhe = gethosshyaddvindir, 4, PV _INET)

I3chasg. Frink phe
If plae <3 1} Then
Moy heeDuest] Bust, FyWal ple hissenl_sire
Ihehiig Print el el fnet h_ramu:
I lag Print heliesal bnst h_abaso
Tt Prink heestblom h_alddype
Iaebog P'rint hellesiBine b lengih
Pk Trind helesiFlost b adedi_ha

hostnaire: -~ =g 2, Of
Bt iy 1N al hosinamme, ByVal heDesitiosth_name, T3k
Ciedl bty Adilevss = Leflhosimanme, InSu(hosimnnme, Cheitl]) - 1)
Elsz
CigtMomiliy o woss = WEA oMo
el T
1 Brr Phen Gl losiiiy Ak < WHA_ MoHam
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Il Err Then GetlocelbiptiNans = WA RoMine
Fiid Fuactiva

hia Funciion PCHES work on 1o amid A2 bl yssems
B Winkh Then
Furstiom CieiPeey Adilress By’ al £%) As Sining
Dam adeh i
%am foite
EEkelf Winkd Thom
Tursciing 1wt ior Aokl ress{ PhyWal s8] As Soring
Tim aibdilenk
Ihin Relf
#End If
Eh Fomowr Bisore Mexd
et sa As sivc kil de
mililrlen = sechahil_size
Ret = gripeomamek, 42, mhilrlen}
e = 0 Then
Ceilieer Addices « SockAdisess lnSiringlsa)
Flse
Cietl'een Adilress = =
Fndd IT
t Frr Then Ce=tPeordaldesgs ="
Bl Finigtin

"Haig Tesetion shaukd work on | éard 12 hit sycms
WIT Win I Then
Funcison GelPeriFromS ey Vel Porisecs) As Ineper
FEYsel] Wi 3 Thiem
Fameiion CiedlanFrsmsiring 1y¥al PostSars) As Ling
¥End If
‘sometimes users provxde poris mitsde the sange ol 2 VI
'|H'|I:‘FT| wa iheed Fiitwcliom resums an mieger [ior @ Aliirg
ot A Bt i crree Troen lappenmg. i eomvens lse
it G a ieputive 1 needed
Uim Enor Bresimne beal
I vakMarse £y - Y2967 Then
Gieitor oo = il W ali P - &0 NG
Else
reti'nottromSiring = Vallorthes)
Ersl
7 Err Them CeelPoriFomSieeng = 0
End Furtinn

his leinctoe shothl work on 14 aml 3T bal sasions

A Wan ks Then
Fucebim GeP ot tHpbaet 1y Yol sodecolt As Inegor
Diim timph b

Filsell Wind2 Then
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‘imciion CetProtocefRy Mame Wy ' al protocolis As fang
R impshnr &
il A
n Ermor Resame Mot
LR
lim peliciPrn As prosiesi
pe = priprothimarniprotoecall
| ppe = 0 Then
tmpShoet = Valiproweal)

1 irnpShort === f O profosd = 05 O prodncol = The

CietPrroanenliiyPame = hivss{impSho )
Else
CieaPeoqeoliyPlpime = SOCKET_ERROM
Fwd 11
ke
Bleni i gl st Pl 1yl ppe; prodsent_sion
Caetiisounl iy Name = peliesdProl.p_proto
‘] I
[ Brr Then LiciFmlseollyiame = $OCKET_ERROR

TS T

s Fatictiim sl work on 16 and 32 hit eysbems
Winlf Then

urctinn CeiSeryieefly M Py Val servae®, [y Val protocolS) As Integer

Hiw e
sefl Winll Thon

i GetierviceiiyMameily val saviced, 10 val protent) As Loog

ey e A
il 1T
‘i Erros Rruie Mexl
iy prscdc
Il sellestfiery As s
pst = priservhynomeservice, progaeal]
IF psee += [ Then
Bleropy sellesasary, [yVaol pse, servent_shec
GeihervicellyMame = sslasery 3_panl
Ehe
wry = Vallsmaee)
W sere == 4} [Taciw
UietSery soeliy Mame = Blorelsorv]
Flse
GietSerociiyMame = [NV ALID _FOCEET
End Ii
il 0
FEr Then §istServicellyMume = [NV ALID_S0UR¥1
A Fumctios

5 furection DOTES wiwk on b el 12 el sysicms
Wim 6 Then
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Furction GeiBockAddess FyVal £%h) A% Sining
[rim addefents
him Ret's
fElsell Win il Them
Fumetion DerSockAddress( By Vol 28} As Hiring
[im ashirlen:
[hm Retd
LIETRI)
i Frroe Hesme Mesy
Dlieni ga Ag sockaddr
Dim wrlegd
szifef = Sngi 1, 1)
mildrlen = wacicadil shen

Het = getsochramios, =, aildiiden)

IF Ret = 0 Then

Uitk Aoy = SockAddhesaToSmngisa)
1z

CietSackAdilices =
Tl NI

I Eirr Then ©ictSogk Adaliess = =

I*med Funciiom

“thats Tumction should waik v | Gand 12 bit sysions ;
Funeiom el Ws AR mn Sirmg] BV al covnamde ] As Simng
Ui Error Resumes Meat
Sedect Cnse e

Case |0004: (et WS A ErroeSirmg = "lvtemapted sysvem call.
Casr VK GetWSAEroaSmng = "Bad file number.”
Case 1013, GelWSAEmarsaing = “ermission Denlel
Case 1001 4: GeWEAErrarSiring = "Had Addess™
Case R et WSA BrarSiesnp = “lnvalld Ageament.®
Caxe 10024 ColWSAEmarSming = " Too many open (iles.”
Uaie 1008 el WRAEmmS g = "Operation wonli block,”
Case [OO3G CGetWSAEmarsenng = *Operation mow im progress *
Cpee (DEF Cipt WA Dpma o = “{ipemtion zhmaly tn npris,
Cges AR Cael WSA T Simp = “Socot opailees on ronsmcke.”
L [OONT GetWH AT Sining = “Pestination o ks negiired.”
Cape | Ciel WAAEmeSirimg = “Message s long”
Case | 0041 GelWSAEmorsinmg = “Frodocod srosg bype for soched ®
Ugse |04 GelWRAEroeSiring = “Fronocol et available ™
Case (0047 Cel WS A FrroeSiring = "Pioioen] sol sipporied ®
Cage 144 et WEAEmoeSipmp = “Socket type nob supporied ™
Case [004% et WA EreeSiring = "Opeeation ned supporied on socke.” !
{ase 100 1 =0 WEA FrroeSireng = “Proiocal lamiby nel supgmried.”
Uame 1T § a0 SO 5A T Sinng = = Adliress family not sspparied by graineod fomily.”
Clase DS § o WSA FrorSering = " Address already (muse.”
Clasme MM WS A BrorSering = "Cmn't masipn ivuiested addness.”
{CEse MHESO Ll WS AEmenSiring = "Hetwork is doon
Camt MHES D WA EmorSinnmg = “Hetwork s unreachable ™
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Came NS
Cate KIS
Lo § IS
age HIAS:
Cgse B{HISG
Cane 1{HIST:
Case 1{HI5E:
[Case T{HKSO:
Cage 10
Came 1{HHS1
Came THKGE
Case 106N
[Ciese 1NN
Case M5
Clase 11HEL
e [00G7
Cnse | UO0E:
Cage | DOAE
LTLT R
Jmee W37
aure | KT
iaee DONMEL:
s DO
Case (010D
Cgear | 1EHRN
Case |1
Case 1 HHRY
e 11004
Case [l
End Select
Endd Fumeting

GElWEAEmmritnng = “Metwsk dinpped comnection.”
GeiWSsAFmarssing = “Sofbware cavsad oonieciion abarnt.®
CelWsAEmaiSing = “Unerecion resel by poor.”

it WRAErmorStrmg = “Mo hufler spoce avardable ®
UGietWSAEmarSting = “Sockel i alresdy comnecied ™
CiefWEAEmriring = "Sockel 15 nol conmecied.”
CielWEAEmarfiring = “Can't send aller soehet shubdown ©
el WEAFHO g = ~Too many references: can’ splge.®
Ciet WS AEmorSaring = "Toaneciom fimed oul.®

Cie WS A P rmmrtring = "Conpectiiy tefised *

Ciet WS AFrmorSring = Tt many levels of symbofic links,”
CitWEAE rarsting = “Tike mame oo emg.”

Lich WS A Fmm Strmg = "1 host i dawn.”
CiclWRAEmarsining = Yo roale d el 4

L WS ARorsining = “Ihrmcy ol oty
CielWEAEmrsSineg = oo mony prosvies
CetWaAEmm Sning = 7 For many vsers

Gt WRAErrorSirnng = “[Hsk quota evceeded

Ciel® SAFmm S @ = "A ke miH e tanile ®

Ot Wt B et = “Toomweay bevcly of samode in path.”
GeWEAF Fubnp = Meow wk sab=yalem i snisabie "

Lot W3 A ErrorSbmg = " Wiitsoek THL conwol sappust this agpleciion.™
et WH A Frrfiomg = "Winsock ol < sliaslizes).®

et WA A Ermw i bring: = “Dsonect ®

et WHA Ergorstong = *1 ot nol fisoul.®

GeAWS A Fraiiiing = “Momsaihoriatve host nis Raml”®

CieA WS A LmorSmmng = “Momeeivonbbe uror

CeAWSAEmorsning = “Vakid mane, e dati iecond of requested type ™

‘s fumction DR HES wiwk an bé s 32 bit systems

Fisetbon Ip Vo By'Val AddrDnIPS) As Siring
O Lrror Besane: Mex)
i Feadoddilr = il nsilby Adhressf Rt Hos By Mame Alias{ Add DrIFE )
T Then ip ToAdide = WA MoMame

I nid Funcoinn

Whes Tutictss D05 wirk cn L6 aesd 32 it dysiens

Faincteon bett

rH, o

-, ATVl IPLS} As Siring
e gpeetlae et g ap elie 1 i reskwark hyle ceddet, in @ Sirusg

Wir D fhai wechl e pocea® ang gf o PO gnemeird st

i Boomr S T Ie i 57

[V |pSir&
NIT Winlé Then
[ n5irts

#Elzel  #inll Then

i nlsdrd
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sl 1T
THmrelSiring§
Thris &
I0EIT ) D ATARAEAT Thes
{nm = Wl PL § - 42995672
Flse ' '
= Wl D)
Enl I
i = mishMinnp
regsring = Sinmpl 2. 0§
IpSin = gmel_ sl mn }
ii Ipsir = 1§ Thom
IrelietAselp = TR0
Exst Fumciicn
FEmal 1
asir = Istrben fpsar) -
I iSer = 13 Then nSir =133
Mend opy ByWVal retSerng, ThyVal lpss, nSir
terring = LeN{reESening, niir]
hediebAselp = relSining
it Functinn
clislAscIF Bt !
Iretietpsclp = “(LOLI:EF
Exit Fuimgtiins
Resumc
il Famciiom

s fumcdiom T HS wowdk on B and 37 ba systerms
ungtion Irctict] onglByYal Ascipl) As Siring
his Bancdion convents am ascli i siring indo o lomg ip i setwark byde order
‘wnil sgick o s sining sudishle for ced o DOE commiamid
U BrrorLin 1 reU e Lesg dpErrar
Thors b
= ived ] Asclpp
i = hgomliimm)
0 i =0 Then
ireticilongln = CYammn + 429472 068)
Exit Fiistion
Bl
et Longlp = CVanimn}
Exit Fimcism
Engl 1l
Exit Function
reCietLonglplroe
IreCieilomglp = "0°
Exil Functamn
Rstime
mil Fimetnn
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‘i funetiim skainlid work om 1 6and 32 hin systems
I Winlh Then
Pubdic Fussctios LissmFarCoemeesf 1% al Pari%. sV al HWesd Tobdsgse) As nbeger
[ s, Lhurmimya
[Mim Selecilipsts
Bdsell Win 12 Thes
Matibe Fusction LlsterForC ommsl iy ol Portd, HyVal W nd ToMsgd) As Long
Py =, Dhrmeemmiple
e Beboctliped
tEnid 1
13 snckin A snckadk
wathin =@ o hero ol e sl
sockin.sm_fmily = AF_INET
eochin sin_prmt = hiops| FMai |
IMsockinsm_ port = (WY AL ScE BT Then
Listentnrionnect = INV ALY S{ECKET
Exit Fumcdion
Eid I
sockin sin_piifr = hism{INATHHL_ANY)
I sockimsm_mlidr = [INADDE MOMNE Then
Listenl et ot = VAL SOCKET
Exit Fursctini
Foad IF
g armbki i INET, SOCK STREAM, )
Ifs <4 Than
Listenbon comect = VAL SOCKET
| EEATH BTITaA I
Fnd IF
H hineks, sockan, sockabdr sime) Then
s =0 Then
Uity o Csesncielc )
Snd IT
ListenbonC nameit = TN A LI SOCKET
Fxit Fumclion
i 1
Selecips = FId_READ O FIb WRITE O FIb CLOSE O 9 ACCET
I WEAAsyeSelecns, | Wi Toddsg, ByVal WINSCE_ MESSAGE, ByVal Soloctlips) Then
s =1 Then
Dammeeny = closesocket{s)
Ed |
ListenFenpenee) = SOCKET _ERROE
Exil Famcism
Enil I

IF Isienis. 1 Then
Ha=i Then
Lhusmrry — chacsechkeigs)
End It
Listeml et nnmech = (MY ALY SOCKET
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Tl
End IT
LiztenForlonnec] = &
Enifl Funchinn

thiz functimm shemld work an B6 and 32 be sysiens
&1 Winls Then
Pahlec 1 umction Sendliainify Vel @5, vhessage As Yardani) As Imeger
BEBel Winid Then
Puihlie Pumction SendlamyVal sk, vhessage As Varisnl} A8 Lemg
Blinad 1
[im Thebisedr As Hyae, s Tenpd
TheMeg = **
e Case Vs | ypeybessope)
Case RHP? Iwvdie armay
2T W Mescnge
Thohdape & o
Cuse B ‘siiing, If we recieve o siring, i18 assumed we are [memods
YW kI Then
s Temp = S oo viessage. vhFiomlnicnde)
UL T
sTemg = YMessnge
fEsil I
Cage Vst
g levp = USRI v M sage)
#IT Win1Z Then
lemp = Moo vMessage, shilfmmbincode)
¥k
sTemp = vicsape
#Eid 0T
Emil Selecy
Theleg = 8 1emp
I7 LM [ Ty baggp = -1 Then
SendDatn = Send(s, TheMap(, (UBound(Thehsg) - LBownad( Thebsgh ¢ 1), 0
End IF
Fii Funcimm

ubilic Forsciinn Snck Adidress ToSirimgisa As socksddi ] As Siring
L
SichAaddicss LnMomg = petascipdssn_adde) & % & niohalsa sin_par}
Fnd Funclicen

1iblie Funciien St Winsack{slescnpison A& Swingh As Boolan
Dim Stantupliata As WEADEType
I Werl WSASmricdLip Then
1 Mol WS ASmriupl &0, Stetupiam) Then

WS ASmartedilp = True
[aches Pl “w¥ersion=", Sartaplaty warsen, “w! HpghWersion=", Stanuplaia wl lighVersion
Debupg Frint "Il wWersion == 257 then everyibing i kewl”
Debig Prind "sellesoriptivee ", Saruplats afDescriplnon
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.y Sq.lﬂurﬂlaru_ﬁrﬁj-lmﬁlm;

et Iriiet g pSyaaEainle=
p]hu.ihﬂnxﬂlmlﬂ.l_"lhlulﬂpl}g-

Dk Pt “ihignSorkets= ", S
sl 30t ik Figriap i st Reccrpt w0

v ipupat iasidpDE

Flse
WA Sl i = False
Fnud 1
AR
waiWinssck = WhAStmsedlip
11l Fanlicen
il Fuistfine 'ﬂ’ﬂﬁMph’S&lEﬁ.ﬂ{ﬂﬂm.mm
Wi AMakescho iHeply = { TheTaroe ® &IT1THHNI+ { Thekvent

:nid Fumclion

irror%a) As Long
And &HFFFR&]
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