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INTRODUCTION

Intuitively, if two products aresimilar, it is possible to reuse information abaume product to deriv
corresponding information about the other one. @laee many possible applications where reuse ofrimdtion
can be of significant value. Representative exampitelude pa-family formation, redesign suggesti
generation, supplier selection, cost estimationling design, machine selection, stock selectior desigr
reuse.

1. Group Technology:

Group technology is an operations management philosbased on the recognition that similaritiesuo
in the design and manufacture of discrete parmil&i parts can then be arranged into part families
implement such a system, some form of cfication of parts and coding required. Par classification and-
coding is concerned with identifying the similag&iand using these similarities to evolve a clesgibn code
Similarities are of two types: design attributescfs as geometric she and size), and manufacturing attribu
(the sequence of processing steps required to thakgart)

In companies, which employ several design enginaedsmanufacturing a diverse range of products)
classifications and coding has a number of ouses. One of the major benefits is avoiding thdidaion of
similar components. Thisan result in considerable savings in terms ofgfesbst, processing cost and tool
cost. One prime necessity to realize this is toeh@good design retrievsystem. Theparts classification and
coding is required in a design retrieval systend Bncomputer aided process planning the procesingis
developed by recognizing the specific attributeghaf part and relating these attributes to theespondin
manufacturing operations.

2. Part Families:

A part family is a collection of parts which armilar either because of design emanufacturing, similar
processing steps are required in their manufacitlre.parts within a family are different, but thsimilarities
are close enough to merit their identification aswhers of the part famil

The types of design and manufacturing attributescally included in classification schemes are lis
belowPart Design Attributeand Part Manufacturing Attribut

If we take a look at a machine tool manufacturimdyistry, large part families can be groupefollows:

i Heavy parts beds, columns €

ii Shafts, characterized by large L/D ra

iii Spindles (long shafts, screw rods incluc

Corresponding Author: M. Prabhu, Research scholiDepartment of Mechanical Engineering Karpagam Usitg
Coimbatore640121, Tamilnadu, India.
riail:prabhubemech@yahoo.cc




775 M.Prabhu and Dr.Shanmughasundaram, 2015

Australian Journal of Basic and Applied Sciences,(@7) August 2015, Pages: 774-777

iv Non-rounds (small prismatic parts)
v Gears, disc type parts (whose L/D ratios are Bmal

From the manufacturing point of view, group tectogyl can bring in considerable economy in toolireg, s
up time, part changeover times, machine specifioatetc. The classification of components in grazgs lead
to formation of cells where similar components ax@chined. However, these considerations are exivsn®
the process planning function.

Proposed Method:

A new approach consists of applying methods, whkithble the dynamic grouping of the engineeringspart
in the individual groups according to selectedeciiins (e.g.cost, precision, equipment, level dbmation,
etc.).

Problem Definition:

To identify the sensitivity of optimum solution ppoblem parameters. When a problem parameters ebang
by a small amount i.e consider the minimum weighsigh of a machine component of structure subject t
constrain on the induce stress. After solving thebfem, we may like to find the effect of changitite
material. This means that we would like to know¢hange in the optimal dimension & the minimum wiaigf
the component or structure due to change in theeval permissible stress. We use finite differemeghod to
solve the sensitivity derivatives of changing paeers.

Design Consideration:

For example, the design of gear for a particulaliagtion is tedious problem because of so mangofac
such as difference in size,type,power,Pinion spedukity,stress,material etc.Also during gear desigany
criteria have been considered. The main paramateloe decide for a gear are Centre distance, mpéthde
width, gear dia, No of teeth etc may vary accordimghe customer demand. These are derived usingusa
formulae’s and also using tables. The new designoldesify the parts within their family based orrivas
parameters on actual demand is easily retrieved &ider design and matched with new ones and lgigtsithe
major small difference to find optimum result usifigite difference method. This project is suppdrtay
industrial components and hence overall productiost has been reduced and finally work in proggess
grouping efficiency has been increased.

3. Technical Approach:

This project is supported by opencv,and python mpdor processing of images and match,compare.The
search tool locates existing parts similar to tee part based on some geometric attributes. Ite€seagnatures
for each of the parts in the database and stoeesigimatures along with the solid model of the .parsignature
is a list of geometric attributes that describe @&t and depends on the application. These presctad
signatures reduce the time required for comparésuah thus, improve the speed of comparison. Thels¢aol
then uses the signatures to compare the signatuhe @uery part with each of the signatures ofdhtabase
parts to determine if the parts are similar.

This method overcomes the disadvantages from fed@msed modeling software such as Pro/E or
SolidWorks to assess similarity between parts. Afeuse either design features or manufacturingifest

Advantages of our method include:
e Customizability:

Our method allows the user to customize the seenitdria by letting the user select the importadtéire
characteristics that s/he wants to consider sudieatsre type, feature volume etc. Also the distafunction
used for comparison can also be customized sstimé feature characteristics are given more impogtéhan
others.

» Manufacturing I nformation:

Manufacturing information such as tolerance, sw@ffinish etc. that is associated with a feature a&lao be
used. Thus two parts having the same shape b@lyadgferent tolerance requirements will not bensidered
as similar.

e Applicable to Assemblies:
Our method utilizes the feature information obggirfrom a feature tree. It can be easily extendedst
assembly feature information obtained from an ab$gtree.
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Cost Estimation for Machined Parts:
Part Family Formation:
Reduction in Part Proliferation By Reusing Previously Designed Parts:

After deriving the new product structures, prodo@nager starts with searches of some similar ptoduc
Structures in data base. When similar product ismdo comparison is started. Product manager compei@
structures to identify changes or differences betwdhe two product structures in order to makeh&mrivork
easier. Now product manager can:

1. Identify component changes between assemblies.

2. Test for consistency between multiple viewshef $ame item.

3. Find differences between differently configustdictures.

The given example shows two product structures @thranical roller. Product manager uses all mentione
mode levels to compare two product structures amithe differences. In the left window we can peaduct
structure parts (components) of the old produdd, iarthe right window is the product structure efanmodel
of roller.

Conculsion:

A classification system that more precisely refieidexible demand is needed. Dynamic classificalias
been used to categorize product properties acaprdatual demand. During past years, the clasdiicat
systems in CAPP systems have utilized static dleabn. The static classification system does reftect
important changes in the factory.

The disadvantages of the current CAPP systems lmas€&d lie in their static classification systemich
are not suitable for flexible change of GT représtves. There is no support to apply it in thegstems. A
new approach consists of applying methods, whigbknthe dynamic grouping of the engineering parthe
individual groups according to selected criteri¢gg.cost, precision, equipment, level of autonmgteic.).

The dynamic classification system includes a flexiblassification system that generates a detaitet!
comprehensive knowledge catalogues based on thael atiterions used in the input.The building afyammamic
classification system utilized in GT CAPP is a timlemanding and a very labour intensive task. Tls& ta
requires theoretical elaboration, the working olud gerious methodology of process planning andutdesl of
an advanced programming technique. It seems teatiyhamic classification method is a very effectaral
flexible method for part grouping in casting andgiag process planning.
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