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Abstract

Construction of Expert system for Design for Assembly (DFA) within a
concurrent engineering environment is presented in this article. The main objective
of the current research work is to develop an expert system using KAPPA-PC that
supports new approach for design for assembly (DFA) and to give users the
possibility to assess and reduce the total production cost at an early stage during
the design process. The system enables designers to minimize the number of
components of a product, select the most economic assembly technique for that
specific product, determine the cost and time of assembly through product analysis,
and determine the design efficiency.
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Introduction

At present in the world there is a steady growth of demand for the new
technical solutions in the field of product development and their quickest
implementation in the production. In Today’s competitive product market the
reduction of product manufacturing costs is of a great significant. Products become
more complex and highly integrated. Designers or design teams find it increasingly
nccessary to have a system with a common language, independent of traditional
engineering disciplines. Design for assembly (DFA) is now an accepted technique
und used widely throughout many large industries including GEC, Mercedes Benz,
NISSAN Motors, etc. Experiences have shown that DFA analysis provides much
preater benefits than simply a reduction in assembly costs. DFA is a technique
that leads to significant reductions in the overall manufacturing costs. Many
+xamples are now available which show that the product simplification brought
about by DFA analysis often leads to parts cost reductions that are significantly
ypreater than the reductions in assembly costs [1,2]. In addition, to other cost
reductions which are difficult to quantify. Examples of these would be reduction
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in inventory, reduction in record keeping, improvements in material flow and
production flow and other benefits.

There is a need for such DFA system that enables designers / manufacturing
planners to effectively analyze the ease of assembly/subassembly of the products
which they design, determine the cost and time of assembly through product analysis,
and determine the design efficiency, select the most economic assembly technique
for that specific product, the reason that early process selection is important is that
1manual assembly differs widely from automatic assembly in the requirements it
imposes on product design. An operation that is easy for person may be impossible
for a robot or special-purpose work head, and operations that are easy for machines
may be difficult for people.

The system should provide quick results and be simple and easy to implement.
It should ensure consistency and completeness of the product assemblybility. It
shculd also eliminate subjective judgement from design assessment, allow free
association of ideas, enable easy comparison of alternate design, ensure that solutions
are evaluated logically, identify assembly problem arecas and suggest alternate
approaches for improving the manufacturing and assembly of the product. The
implementation of the DFA tool improves communication between manufacturing
and design engineering besides keeping the record of various decisions made during

the design process for future reference [3,4]. The Structure of the Proposed System
consists of five modules:

1)Knowledge acquisition,
2)Knowledge representation;
3)Inference engine;

4)DFA advising module;
5)User interface.

Case study

Product simplification is achieved through the application of, our research-
tested minimum part count criteria, The analysis allows you to determine the
theoretical minimum number of parts that must be in the design for the product to
funiction as required. When you identify and eliminate unnecessary parts, you
eliminate unnecessary manufacturing and assembly costs. The developed 22 parts,
and cost reduction of 33.78% were achieved. An example, which demonstrates the
interface of Manual Assembly Analysis is shown in fig. 1.

Conclusions

During the early stages of design, control of part count is paramount to
maintaining cost targets. Design for Assembly (DFA) software tools helps you
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«mplify products by focusing the attention of design teams on part count and part
count reduction. An expert system for design for assembly has been developed in
this research article. The developed system has the potential to reduce the overall
product manufacturing costs. Since it advise users concerning how to minimize the
number of parts of a product without any compromise on the quality. The developed
prototype has been tested on a particular product and a reduction of parts number
from 35 parts to 22 parts, and cost reduction of 33.78% were achieved.

ftatys
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VenoxxHeHHe MPOU3BOACTBEHHEIX MPOECCOB H 00OPYNOBaHHA H3MEHHUIH
(GYHKIUHK YeloBeKa B COBPEMEHHOM IIPOU3BOJCTBE: BO3POCIIA OTBETCTBEHHOCTE
penraecMeIX 3a/1ay; yBeIHdHIIcs 065eM HHGOpMallHH, BOCIIpHHHMaeMoit paboraro-
KM, ¥ GEicTponericreie obopynoBanus. PaGoTa yenoBeka cTana cloxuee, Bo3-
pociia Harpyska Ha HEpBHYIO CHCTEMY ¥ CHH3MJIach Harpyska ¢pusnyeckas. B page
CTy4acB YEJIOBCK CTaJl HAMMEHEC HaJeKHBIM 3BEHOM CHCTEMBICYEIIOBEK-MAIIH-
Ha» (CYM). Bozuuxna 3aaya obecnedeHHs HaleXkHOCTH H Ge3omacHocTH pabo-
THI YeJIOBEKa Ha IPOM3BOACTRE. JTY 3aJa4y peliaeT 3proHOMHKA.

OproHoMuKa — 3TO Hayka, 3aHHMAaIOMIasAca M3yYEeHHEM BOIIPOCOB ONTHMH-
3aITHH B3aHMOJEHCTBHA YeIOBeKa ¢ MallIHHOH M OKpy»KaloleH cpenoif B mpomuec-
S€ JKU3HE/IEATENBHO CTH, H B YaCTHOCTH TpyAa. OHa HMeeT LebIo 00eCcHe HTh Yro0-
CTBO PaCHOJIOXKEHHA OPIaHOB YNPABICHAA MalllHHaMH, 0630pHOCTH paboyei 3018,
CHTHEHH'IECKHE YCIOBHA(YPOBEHD BHOpAIlUH, IIyMa, TEMIIEPATyPHBIC YCIIOBHA,
ocBenieHue T.A.) 4 Jip. [1].

JUrA 5proHOMMKH XapaKTEePHEIM SBIAECTCH CHCTEMHBIH MOAXOA K paccMoTpe-
HMIO M3YYaeMEIX MPOIECCOB H ABIEHHN. DprOHOMHKA MONB3YeTCHA MAPOKUM ac-
COPTHMEHTOM METOIOB M KOHKPETHBIX METOJHK, CIIOXKHBHINXCS B ICHXOJIOTHYEC-
KO Hayke, a TAKXe B JIPYTHX, CMEXHBIX ¢ Heto oOnactax(B kubepHernke, pusno-
JIOTHH ¥ THTHEHe TpyIa, MaTeMaTHKe, TEXHUYEeCKHX HayKax ! ap.).
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