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1 Computer-aided Production and Control Systems

Manufacturing technology has been around for many years.!"! Over these
years, it has gone through many changes, ranging from the simple to the
complex. The driving forces behind the changes were people’s desires to
improve basic needs such as food, clothing, shelter, and recreation. To meet
these desires, methods have been developed from producing simple devices
such as weapons for obtaining food to today’s modern manufacturing systems,
which use computers to produce such items as televisions, mobile phones and
space vehicles.

Computers are being given an increasingly important role in manufacturing
systems. A computer’s ability to receive and handle large amounts of data,
coupled with their fast processing time, makes a system more powerful and
versatile. The use of computers in manufacturing is now coming of age.
Computer application in manufacturing production controls the physical
process and is typically referred to as computer-aided manufacturing (CAM). It
is built on the foundation of such systems as NC, AC, robotics, automated
guided vehicle system (AGVS), automated storage/retrieval system (AS/RS),
and flexible manufacturing system (FMS). Some of the new uses are briefly
discussed below. More detailed discussion is presented in subsequent chapters.

Many interrelated manufacturing activities are grouped together to form a
special application system that may be referred to as a production and control
system (PACS). The grouping of manufacturing activities into PACS varies
from one manufacturing environment to another. A PACS is defined as a
subsystem in a global manufacturing environment. It may be a single
subsystem, or it may be a complex set of sub systems. An illustration of PACS
working in a global manufacturing system is shown in Fig.1.1. For PACS to
meet their designed functional requirements, they should be designed to
function independently of other PACS. Also, PACS should be able to work

collectively with other PACS in a total integrated manufacturing environment.
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Each PACS in the total system can have an effect on the other PACS in the
total system, and a systems planning approach must be taken for the following
reasons:

* To prevent duplication of effort.

* To enable vital information to pass efficiently through the system.

* To allow each PACS to know its relation to the others and how it affects
the others.

* To make the whole manufacturing system function more efficiently and

productively.

I Design l [Planning|

Human -
Resource = /-Matenal
: e

| Productive
System

Management \

IMarketingl l Quality |

Fig.1.1 A PACS Working in a Global Manufacturing System

Computers are by far the most powerful single approach used in
integrating and manipulating the series of interrelated manufacturing PACS
and activities.

They have brought manufacturing technology into the era of “smart”
machines. The advances in technical production have brought about a
computer technology and manufacturing technology that has enhanced
manufacturing technology development. This marriage is the basis for
computer-aided production and control systems (CAPACS), which are
computer-driven CAPACS. Thus, CAPACS have increased the roles of smart
machines in production and control functions. The increased roles of smart
machines have demanded a more intimate communication and interaction
between such functions as design, financial accounting, production, personnel,
and marketing. The ways in which production operations are conceptualized,

formulized, discharged, and performed are being changed by CAPACS.
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Typical CAPACS in manufacturing are as follows:

*« CAD

« CAIN
- CAM
» CAPP
« CAQC
* CIPM
* DNC

* GT

Computer-aided design;

Computer-aided inspection;

Computer-aided manufacturing;
Computer-aided process planning;
Computer-aided quality control;
Computer-integrated production management;
Direct numerical control;

Group technology.

Fig.1.2 gives an overview of interrelated functions of CAPACS working

from an integrated database system. The design data, generated by the

interaction between CAPACS, is a single collection of all the information that

describes the product and related operations. It is the hub of the manufacturing

wheel. The CAD system is the principal tool used by engineering in carrying

out its responsibility.

MMS
(material CAM
management \
system)
CAPS
CAPP (computer
aided
l processing
CAD DataBase system)
: System /
MIS ‘
(management 4 3(35
information \ ](l ata
system) collection
FIS system)
\ (factory
information
system)

Fig.1.2 Interaction of CAPACS in a Manufacturing System

The spokes of the wheel are made from various kinds of CAPACS

involved in

the activity. Each CAPACS has a communication link to the

controlled database so that it will capture the data to form its own distributed



