
C H A P T E R  2

L i t e r a t u r e  S u r v e y

เท this chapter, literature related with A K now ledge-based System to assist 
materials selection for plastics injection mold manufacturing are briefly introduced. 
B ecause there are many different fields of literature asso sia ted  in this research, in order 
to be easie r to study, related literature can be  classified into 4 groups: (1) Literature 
related with m ethodology of materials selection in engineering practice, (2) Literature 
related with the developm ent of expert system  for selections in engineering practice (3) 
Literature related with materials for injection mold making, (4) o ther related literature.

2.1 L itera tu re  re la ted  with m ethodo logy  o f se le c tio n  in en g in ee rin g  
p rac tice

Literature related with m ethodology of selection in engineering practice provide 
the guidelines, concep ts  in selecting materials used in plastic mold manufacturing. เท 
addition, m ethodology of selection is considered a s  a crucial portion of knowledge 
inference system , which is significantly affected final solution genera ted  by m eans of 
know ledge-based system . The exam ples of literature involved in this research  are 
illustrated as  follows:

Mahmoud. M.F. (1997, [1]) illustrated how introducing a new engineering 
product or changing an existing model involves making designs, reaching 
econom ic decisions, selecting materials, and choosing manufacturing 
p ro cesses  fit together and w hat sort of trade-offs can  be m ade in order to arrive
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Optimum solution for given application. The su b jec t m atter in this book is 

g rouped  into three parts. Part 1 d iscu sses  the perform ance of m aterials in 
service, a review of different types of m echanical failures and  environmental 
degradation , and  the selection of materials to resist failure. Part 2 concerns with 

. the effect of m aterials and manufacturing p ro cesses  on design  of com ponents. 
Part 3 deals with the selection and substitution of m aterials in industry. เท 
addition, the various issues involved in the selection and substitution of 
m aterials, u ses of com puters and expert system  in selection , and  several detail 
c a s e  stud ies from a variety of industries are p resen ted  after a brief review the 
econom ics of m aterials and manufacturing p rocess.

Chang-Ho. L. (1992, [6]) developed  a m anufacturability evaluation m odel for 
p ro cess  selection. The com puterized design aid ca lled  PR O cess SELection 
(PROSEL) is d iscu ssed . O ne of the goals of this d esign  is to ass is t less 
experienced  design  engineers during early stage  of d esig n . The focus of this 
ap p ro ach  divided into 3 sections. The first area  is to identify the key factors 
which influence manufacturability. The second a rea  is to p ropose  a conceptual 
fram ework for selecting technically good p ro cesses . The third area  deals with 
suggestion  of a multilevel co st model called specia list structure for estimating 
the m anufacturing cost.

Beiter, K.A. (1996, [8]) developed  system  cost b a s e d  material selection, a 
p ro ced u re  for considering m echanical reguirem ents, m anufacturing costs, and 
material selection in design of injection molded engineering  therm oplastic parts. 
The benefit of this approach  is the simultaneous consideration  of the implication 
of material selection and part geom etry on estim ated m anufacturing cost during 
can d id a te  design  selection.
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2.2 Literature related with the development of expert system for 
selections in engineering practice

Literature related with the developm ent of expert system  concerning with 
selection in engineering practice  play important role in this research . The exam ple of 
those can be sum m arized a s  follows:

Piqford, D .v.,and Greq.B. (1995, [2]) lunched their book to offer users a basic  
understanding  of expert system s and  how they are d eve loped . The first section 
of this text p resen ts  theory and gives users a broad exposure  to expert system s, 
a branch of applied  artificial intelligence. The seco n d  part of the book features a 
practical app roach  to using an expert system  tool, VP-Expert Version 3.1. The 
authors su g g e s t that VP-Expert w as chosen b ec a u se  of its power, e a se  of use, 
co s t and interface with sp re a d sh e e ts  and d a ta b a se s .

Aqrawal. S.K. (1992, [7]) stud ies the size and location of the gate, which 
connects the cavity ( or molding ) with the runner and is usually the thinnest point 
of the whole system  are determ ined by considering various requirem ents. This 
thesis d ea ls  with the developm ent of an expert system  d esig n ed  to help with the 
preliminary selection of geom etry  and  location of ga te  for an injection mold. The 
expert system  developed  is a ru led-based  system  that required the u se r  to 
answ er a series of questions that help determ ine the p roperties required for a 
specific application such  a s  m aterials and size.

Wongsri, M. (1997, [13]) developed  a prototype expert system  for plastics 
selection (PLASA I) by using Sm art Element Version 2.0 on a PC com puter. The 
selection p ro cess  com prises two stag es . The first s tag e  is to identify which 
m aterials properties are of interest to the user. The seco n d  s tag e  of the selection 
p ro cess  involves ranking of the properties required by w eighing the user's  
requirem ents by m eans of AIM m ethod (Alternative Inference M echanism).
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2.3 Literature related with materials for injection mold making

There are m any Iterature related with m aterials for p lastics injection mold 
making. The know ledge of m aterials for injection mold m anufacturing acts as the 
know ledge b a se  of know ledge-based  system  developed  in this research . Literature 
com prising rules and facts for particular domain in making p lastics injection mold are 
p resen ted  a s  follows:

M enqes, G., and. Mohren. p. (1993, [3]) p ropose the book, How to m ake 
Injection Molds. This book is p resen ted  to provide every p erso n s en g ag ed  in the 
design  or m anufacturing of injection m olds with a reference  work which covers 
the field of making injection molds in a com prehensive m anner. The objective of 
this book is to a ss is t in the design and production of injection molds. Further, 
information available in this book are supplied  by practicing engineers and 
expertise  within The Society of Plastics Engineers ( SPE ). เท addition 1 SPE is 
also p leased  to sp o n so r the Society publishes periodicals - Plastics Engineering, 
Polym er Engineering and  Science, Polymer P rocessing an d  Rheology- as well as  
conference proceed ing  and  other se lec ted  publications.

Stoeckhert. K. (1983, [9]) contributed to edit m old-m aking handbook for 
m oldm aking guidelines. This book is applied  to co m p re ss  molding, transfer 
m olding, injection molding and blow molding. The situation is som ew hat different 
in the c a se  of extrusion, w here the die determ ines only two of the three possible 
dim ensions. Extruder d ies are dealt with in this book.

Berins, M.L. (1991, [10]) endeavored  to edit SPI Plastics Engineering H andbook 
since the last edition w as published in 1976. เท the face t of injection mold 
m anufacturing, three ch ap te rs  on injection molding an d  tooling have been  
p laced  in the se q u en ce  in the new edition. This handbook  cover all a sp ec ts  of
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the technology: m achinery and equipm ent, tooling, m aterials, p ro cess variables, 
and c a se  study of troubleshooting techniques for various p lastic processing .

Mold Making & Mold design division and Southern California Section of the 
Society of Plastic Engineers (1989, [11]) p resen ts “ Mold Making book : a vision 
toward the future in 1989 The primary focus of Books is academ ic  and 
professional resource m aterials originally published by publication of the Society 
of Plastic Engineers. This book provides SPE conference p a p e rs  involving mold 
making. Selected  conference p ap ers  and d iscussions will benefit read ers  the 
further understand  of mold making. เท addition, som e p a p e rs  provides the other 
book and  resou rces to enhance  read er’s experience.

2.4 Other Related Lilterature

เท this section, literature concerning this research  in o ther a sp e c ts , rather than 
the 3 main top ics m entioned above are presen ted . T hese literature enable c learer 
understanding of those topics and  som e other n ecessary  topics su ch  a s  specification of 
injecton mold m achines. O ther related literature can be sum m arized a s  shown below.

The Jap an  s te e l Works. Ltd. (1990, [12]), intends to in troduce a textbook for 
those handling JSW  injection molding m achines. JW S's textbook cover from the 
general information abou t plastics to the practical injection molding techniques. 
This textbook is suitable for inexpert as well b ec a u se  e m p h asis  is p laced  on the 
underlying operation and  precautions which should b e  understood in the 
molding practice.

Pacavam ai, พ . (1987. [5]) crea ted  a classification and cod ing  ( c&c ) to a ss is t 
the design  and m anufacture of injection mold com ponen ts. เท addition, this 
research  p ro p o sed  to develop software p a c k ag es  on a m icrocom puter and 
d a ta b a se  which facilitates design and m anufacture of injection mold design . A  

classification and coding ( C & C )  consists of nine sc h e m e s  :1) Part Family
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Schem e, 2) Material Schem e, 3) Fabrication P ro cess  S chem e, 4) Fabrication 
Tool S chem e, 5) Equipm ent Schem e, 6) Supplier S chem e, 7) Injection Mold 
A ssem bly S chem e, 8) Plastic Raw material S chem e, 9) Injection mold Product 
Family S chem e. A creation of c&c system , a softw are p a c k a g e  written in c  
language, and  a sam ple d a ta b a se  benefit and cover the injection m olds 
com ponent m anufacture.

Mo Zhen, M. (1996, [4]) conducted  to develop a com puter-aided  design  
m ethodology that eng ineers could use  to design  injection m olds for small and  
m edium  mold sh o p s. เท o rd er to optimal product and  mold d esign , existing and  
new m ethods are  deve loped  for mold flow analysis. เท addition, in this thesis, 
there are cooling time calculation, flow front design , tem pera tu re  calculation on 
each  flow front and  cooling channel design  for achieving optimal mold design . 
T hese m ethods can  sen /e  a s  bench mark to test existing injection mold design  
and to optimal mold design .
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