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NLRO LU LAQN

Cumputera nave been ruvolutionieing the human actlvitlee in
various (ields. Ume of computers in tha tield of deeiun ie rather
recent, out judging from wial nas alreudy veen «shieved, its impact
ie golug to be far reaching. As in other fields, deslgn with eom-
puter aided techniquee draetigally reduces the time to arrive at
the optisum deein - wome timee as high as JUA. Because of tnis,
thuse who uee tnees techniquee advance induntirially at a epeed which
iRacreaeee the gLap with those who do not use it. !n other worde,
4beenoe of these techniquee in the developimg cvountries will widen
the gap betveen thea and the developed countriee further and further.
Ae & matier of fact, design and manufacture which are the basie for
any industrial sotlvitly, are getting revolutinnined by the com-
puter technlysee. Any country wnioh fails tou taxd aute of thia,

will iiverally mies a second Induastirial Hevolutlien.

india niy oeen conuciue of the 1mportance of design ocapa-
viliby and han taken collavorationn liverally in various industrial
activitiea af er her independence. ' 'is hauy helped tc¢ duilld more

or lees « [irm foundation for further advance.

Ul late, in the field of computer aluo, india hue yenerated
expertiee. lhe first computer wae introduced in the country in 1956
which wae aainly for proceseing large amount of data reyuired for

bife ineurance policies. 3ince theu, the number of computere has




grown to 300. Hardly 3 - 5% of tnese are used for computer aided
engineering appiications. Even this small percentage of computer usage
im engineering field nas emerged on.y recently, since 3-4 years.
Phis eitumtion last: o+ such a long time deocmise of
i, lack of avareunesé +f ine use ol Gompu... Jur engineering
applications.
ii) laek of availaoility of computars at a price that engineering
industries couid afford.
1ii) laok of qualified personnel in tus fielc of computer sciences.

However, tne country has aoquired asuflicient expertise during
tnis psriod in computer sciences and designing of machinsry particular-
1y saohine tools. Computer tecaniques nave been applied in the field of
designs to a limited extent during the last 3 - 4 years.

Ihis paper deals with the existing status of computer aided
techniques in India in various fields and their technnological and
soonoaio aspects.

Also, experienoe gained in Computer Aided Programming for MNC
machines and the provleas in the introduction of computsr aided
aanufaoturing are touched upon.

Computer Aided lesign (CAD) aotivities in the couniry in the
electronic field, especialiy for the design of Printed Circuit
boards and Integrated Cirouit Masks are briefly explained.

Attempt is also made to explain tns appliocation of satellite
miero-computers around mini computer in DINC operatiag mode.

1. COMPUTRR ALDsD DuSIGH (CAD)

CAD, as is xnown to day, is a term to describe ths interactive
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uee of cumputers by des.gners as routine naid to their work. The inter-

active nature o!f relationehip netwesn the computer and designer ie an

eeseontial part of CAD. in lndia, though no work of thie nature has been

doue, except in electronio i.imld, calculations by computers have be-

coms of routine pature im des!gn vori. Uf late, %0me work in the field

of struoture ainalyeis hae alev been done.

1.1 QRenign by Computery

1.1.1

1.1.2

utl i Galoulation

Caloulatiens four ehafte, gears, bewarings, olitches ste.
are done by established computer programmse. After taking
up manufacture of NC machines in WMI'{ programsmes for
posltional accuraocy soatter and SCR drivee have been
prepared. Hydrodynamio bearing with tilting pad and plain
Journal bearing caloulaiiene for a grinding machine have
been done by computer. These caloulatione by computer
have considerably reduced the deeign time and released
the desiguer from routine work for more oreative work.
deruotural qnalysivg
Two claeeic exauples of etructural analysis have been
done by HMT and CMTIY
sane 1;- This ie for a Lathe bed of maln drive 20 HP with
horieontal bed conf,guration.

Two oconceptual designs were given for computer ana-
lysls to acesss ine relative merits of the deuign, and
%0 vptimise Lhe Letter deeign by parametric etudy. After

the anaiysis a new design for the bed was proposed.

® Hindustan Mach! - lools Lim ted, Bangalore.
® Cantral Machine Tool Imatitute, Bangalore.




It was predicted that this will behave better in all
cutting conditions and w#will weigh 41 Kg. lese than
the original designs.

The analyeis of the hed coneieted of tue follawing
aspects of structures.

i) Structural properties and location of elastic and
neutral axis using finits eleme¢nt technique under
bending, shear and torsion.

1i) Static stiffaess of the machime vetveer tool and work-
piece in X axie and perpendicular to chip tniocxknees.
i iii) Natural frequeanciee and mode shapes at each frequency.
iv) Real response characteristics vetween tool and work-
piece in tae direction perpendicular to chip under
baraonic excitation reprsenting the actual loading
configuratien.
The last three were done ueing luaped maee tech-
. niques and representing the structure by beas model.

Thie machine is being produced at the rate of

600 per annum, Considering ths material saving alone,
# 10,000/~ is saved every year. All the three bede were

tried and the computer prediotions have besn proved

while teeting.

Gage 2:- This is for a bed of an NC lathe having main




drive of 4 bP with slant uved cunfiguration. The

machine has two pairs uf guideways - one for saddle

sud the other for tailstook. Guidewaye are so dispoeed
that saddle can pass « er ths tallmtoock

Three conceytual designs were prepared fur the
purpos= of analysis. lnitial suaiysis ehowed that

ons of the tirse has greater polsntial to optimiase

the metal distribution s2 as to be far superior to

the otuer two des.yns. Un inis besip a new design

vas obtained and analysed in the {olluwing aspecte.

i) Structurai propsrties aud ilvcation of elastio
and neutral uxis using finite vivment teohnique
under bending, shear and tLorsion.

11) lhe daefurmed patterns of the siLruoture elumunt
under cui 1eul lvadlone conditionms Lo identify tne
Conbributiva oy lacas deformations relavive to
abruciurel deturmacion.

<11) fhe relative atuallc stilfress at toal tip in
A axie direction r ,rewenting the e, ments as
veam elements fur proper forcs transwiesion.

Prototyps of inis mechine is veiug built,

The finaiised usd wilil have 1% leee metal ocontent
than the initjiul desi¢ns for cumparable perfor-
wance. lhese analysis huy taxsn hardly thres
wonths. 'ne same analysis can not be dons
aanuuily. [o arrive at tue sawe optimisation in

design witnout computer anulysis wiil reyguire




3 prototypes, the cost of which weuld ve very
high, not to speak of time that will be lest.
Developing ocountries can not afford euch loes
of money and time.

In the aldove two analysie, the approach
follovwed ie sainly of comparative aseessment
due %0 a nuaber of limitatioms. For adeclute
evaluatios and optiamisstion, probless like men-
linear behaviour of joints, damping in the
sachine need to be solved. Further, thsrs is
great eocope to derive benefite by videning ths
soope of computer application to aress like
thersal strain, etrese optimisation in foraing
machines, optimisation of subsyetems liks dzives,
eervos ete. It ia felt that UNIDO can be of
great help in this.

1.2 GAD aetivities i Rlsotxonie Cields
Pr.nted oirouit board layouta are dbeing made using compuser
and iateractive graphiee. Tne hardvare equipaent involved
are a aini-computsr, iateractivs graphic tersinal vith a
data tablet, light pen, photo flood plottsr, drus amd flas
bed plotter and key board terminals, All the abkove are
imported froa USA. Softwars for partionlar applications
are vritten by the uesrs. The level of sophietication
resched is that desoribing a circuit diagram and the eompo-

nent siese in a prescridbed format the oomplete arrapmgement




of the gumponen.as and thalr inter connsotions wlih doubnle
sided printed cirsuit ooard are reevlved by user softwars,
‘he aotual [iilm muster expusure is dons on lins with the com-
puter Jsing a pnoto flood pl bter in & dark r« m thereby
avoiding any turtner drafting or pho.ographing. Ths whole
prooese takes 2-3 daye cuumparsd to 9-0 weuxs ia Lhe conven-
tiongsl method of drafting. lhe cost with the computer teoh-
nigues workes out to §.70/- for & doubls sided printed cir-
ouit voard ss ocomparsd to conventlonal §.150/= per board
for mdking the master filw. Tuis gomparieon is oonsidering
direot coste. Comparsd to this thers are eo many other in-
dlrect coet eavings e.g. vhen onoe a printsd oirouit board

layout ie denigned the design can be storsd as a fils in @

data base lLibrary om a magnetic taps or diso. This fils may
be regalled and modified inleractively and eaved as another
file for a new printed ocirouit board layout . As  the
liorary grovs blgger the cost for a new design progressively
reduges vhereams the coet [or the :onventional deeign
remal:s sans. 8imilarly, in\.raetivs graphic sohniques ars
employsd for the dssign of lntseratesd Cirouit maske. This is
an essential urea of development as tis [ C teohnoluyy is far
behind the dsvelopsd ocountries where L § I tochno uygy hae
already ocoms im the eleotrouio industiry.
2. GUMPUIEE ALLED MANUPACIVHING (GAM)
Gomputers are deing used for nearly a deoade now in large machine

toel, Alroraft, Heavy enginesiing and Heavy eleo.rioal industries in

in the Publio Jector aud few large private indusi.rial houses for stesl,




a
eement and oheaioal induastries. Computere are put to uee in euech
establishments for a higher order of data proceasing like scheduling,
Iaventory Control etac. S.ncs the introdu.tion of NC machinee, computer
has saerged as a vital and necemeary element in the manufacturing
pressss. The aotivities whi.h are ourrently pveirn; .one using eomputers
are driefly explained hers.
2.0 Gompyter aided soneduling;
This has been adopted in HMT about 12 years ago with an
ICL 1903, 3rd generation computer. This is ueed to liast cut
the gomponents to be manufactured for assembly of machines
for whioh order has been received.
Bech machine has a partioular No. called variant No. Under

this noumber computer storee the liet of aseembliee required

%o build the machine. Each assembly coneiete of the compo-

aente liet required with quantity and material. The eomputer
glves a print out of the folliuwing.

1) Ordexr list

2) Deaand Notem

3) Job Cards

4) Cheok list and

5) MNanufaosuring Warrant.
Flow chart of the whole scheme is shown im Pig. 1. With this
systea tne lead time required for getting etarted wish the
astual sanufaeture from the date of receipt of order has deea
oonsiderably reduced to a veek from a month.

2.2 )G techuology 1§ semufagtringi

SC machinee appeared in the Indian Induetry as early as 1956.
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There are about 70 NC maohine tools in the country to-day.
with HMP's entry into the field of NC machine produotion,
this is expeoted to go up rapidly. The main diffioultiee
experienced in the introduotisn of NC maohinee are
i) lack of adequate maintenancs support.
ii) lack of knowledgs in programaing.
iii) bigh capital ocost involved.
iv) gensral lack of awareness of NC potential.
Po over come the above difficulties and aleo %o help proe-
peotive industries seleot euitadle NC msaohinee, a NC Qentre
is beinyg established in CMTI with UNIP aseietance. Details
of this eentre are given later in thie paper.
2.2.1 Gomputer alded JC pFoSTAARIALI
Pirst application of using computers in India for
programaing of NC machines was started iam GNTI. A
etudy in 19/4 for the introduotion of computer aided
programming for NC machinee showed that ths most power-
ful APT language has beem implemented om large com-
putere and this involved large inveeta.at. An att-
empt was sade to make uee of existing computers of
IBX 360 - 370 sizs in the ocountry for MNC programmiag.
However, this could not be dons for the following
reasons. The oomputers were situated in oities where
NC machine %00ls vere not concentrated. The computers

did not have provisiom to augment their oapacity to

take up APT language. High speed tape punch both in

-
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nardware and gupperting svit ware drives vas not
aval ia.ie. rereoniel nandijag Lhsse Quaputars were
traiueu for meientific 20d commercinl data proceeelng
work rathar Lthun on N¢ propramming amd preparation of
Post Priocemugors. He ¢o .t wie decine” Lo go for an
ia~-house aini computer.
Aocurdinygly 1 1o b!v »in! c mputer wra inntajled
at CM[i #lth an APU Llypv rtogramming myslen at a
comt of g 200,200 in 1974, S1x engineers were
trained in the ume, maintgnance and operation of the
computor and in the NL prcograuwming langvu.ge and in
writing Fosi Procensorn. l'lg. 7 shows kardware and
goftware ava.i'avle at tne cowputar centrs. The engi-
nesrw trained have wo far lmpirted Lo abuut 45 engl-
neers thu tecrnionl xnew=huw on ccmputer programsing
for N¢ tools. Y Port rrocessors have been written
and emtablished - 3 for tndigenous and ¢ for imported
NC machines, The computer and programming system
nue Deeu uaed on 7 NC w.chino toolm on regular pro-
duction irn dangulor - iteeit, I'be com 1ter aided pre-

srammin: has ribstantiai.y reduced the tape prepa-

ration tima anl cHst .

fhe Computer Centre is ueiny used Lo Jemonetrate

phyelcaily tne possiviiities of computer aided pro-

grasming 80 that major manufacturing industries
deeirous of going fo~ NC machines ean understand

and derive ‘e berefita 2f tne centre.
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GHIL CONPUTRR INSTALLALION

! LARDYARRS
a) 16 oit Mini oomputer with 6 K Memory
) 2 Nos. 1.2 Million Words Moving Head dieo drives.
o) 1 No. 9 Prack 800 HPI “agnetic Tape Unit.
d) 1 No. 30® width GALCOMP Plotter.
e) 2 Nos. Line Printers ( 60 LPM & 300 &PM).
2 §os. Teletype (ASR 33).
g) 1 No. Alphanumeric dieplay with keyvoard.

h) 1 No. High speed Paper Tape Header (300 ope) ant
Punch ( 50 ops).

i) 1 No. Laboratory Peripheral System with 8 channel
A/D Converter.

y J) 1 No. Plexowriter.

k) 1 Mo. IBM Card Puncher.

2  RIDARE:
s) ARSX - 311D Multi Prograsming Operating Systea.

o) JPortran, CO30L Compliers, Assemblere, kditors,
Utilities.

6) NC Programaing Systea.
d) 10 Nos. Post Processors.

e) Basioe DNC Communication Software.

Pig. 2.




Some of the typical appiications in which the com- |
puter aided NC programaming have Desn done are brief-
ly explained below. ‘
2.2.1.1. Machining of Cemaj
In one of the raeearch er“r"'ishaente in-
volved in tne dosign of gas turbine blades
the time required o make a maeter cam vas

7 to 8 weeks. Ueing the computer aided

programming vith the APT it was poesible to
generate the contrcl tape for an NC milling |
sachine im 6 hours. Actual machining wes

performed im loes than 2 houre. The total

coet of preparation of tape including ocom-

puterised inspection was § 150 whereas tne

coet for making ths master cam involving an

average of 3 to 4 rejects is § 350. The

cost of ocutting a nev oaa by NC is Juet § 20

ae against § 350 by convestional methods.

2.2.1.2 Machiming of Acrofoils sgd Airer Ct Modelss
The full utilieation of computer aided proe

gramn.ng has deen felt in the manufacturs

of 3 D Profilee in aerofoil nectione and

airsraft models for wind tunnel teeting.
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The fasility provided by the Ruled Surface

Module in the APT eystem for linear fairwe
ing of dilferent geomeirier into one blended
shape hae been fully uti.ised for the eom-
plex air ocraft modeiu. iow cvonventional
method of copy allling ueed to take 5-6
monthe per air oraft model. Ihie ie now made
poulblo.u-inc the computer generation of
the tape in 1 to 2 weeke, Now (%t is poeeible
to wodify the designe in quick eucoeseion.
The eoconomiee realieed are with the com-
puter aided techuiyue the cest of making

the model ie about # 400/~~ as againet

an average of §.1,600/«- per svdel ueing

the conventivnal method. Any slight modi=
fication in tue mudel design coste oaly the
ohanges Lo be made in the Programme already
written and the cost of computer time whioch
hardly worke out to §« 40/« a- againet
#.1,600/=  wnioh remains the eame for com-
ventional methad. But the eauving in time
using the computer “or producing newer
designs far out weighe any other economioc
conelderations.

Development of Poet Procqegore;

There ie only one cumputer aided programming
eystem in the country. Many of the difficule

tiee being experienced in developed countries

r
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are not fslt hoie in .aras of prolifera-
tion of NC langiages, Ju“iver loocation data
formats, Post irocessor vacatulary unifor-
mity aud stan ardiastion. Yino. APT type
eystem has all the napabilities of APT and
einoce it is applied on a ''ow oOust mini-
computer, it appeare to be the most advi-
sable in house NC Programming systea for
lndian nouditions and in general for deve-
luping vountries. lsarly 4 man years of
80ft ware effort hae been spent at CMTI

tor developing '‘he basile Post Processor
ay.tem strugt.re. “he Poat Prooeemor voca-
bulary has besn wianuariised as per

AN3]l standards, ilany 7 the present buyere
of nC machinem in India ars advieed to go
for Post Frocemsor written vy CMII ae many
diffioulties are experiencad if bought from
avroad. Thesse are essen.ially comsunioatioen
difficultiss in the mu'ual understanding of
the Poet Proceescr specifications. It is
our sxperienus, 4t lsast in a developing
country, it takes one year to deoug a Post
Proceseor after its supply to bring it to a
faitly complete wirking level. Even in USA,
tuis prooses takes )-) msonthe in epite ef

the moet efficient communication eystem.
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Hence it ie nsceseary to etandardise on g
prograaning aystem in a develeping oceuntry
and provide a centralised programming and
Post Proceseor support as ths number of MNC
nachines : acreass. The coet of writing in-
digenously a Post Procsseor worke out to
§. 2,500/- to §. 4,000/~ depending on the
complexity of the NC machime and eystems,
vhereas the cost of an imporsed Poet Pro-
csseor imcluding duty vorks out to §.7,000/-
to f. 10,000/~ vith all ite problems men-

tiomned before.

2.2.1.4 Gompuser Numericsl Gontrols

NC lathe 'Hogul' deeigned and built by HMP
is availaole with an imported CNC eysteam.
Attempts are aleo being made to deeign a
CiC eystea indigenously based on mioro
proceseors. The computer in CMTI will be
usvd for the preparation of neceseary eeft-
ware for the CiC.

CEC appears to be the right choioce for MC
in developing countries, as the maintsnancge
of CNC system is simplified through the

built-4in diagnostio programme in the exe-

cutive software. In addition there are very

2
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fow hardvare el-vtroni¢ circuite to be

saintalnsd.

omputeriwed offiine tqpe prepaxatio.
Laten:

‘Those who have ous or itwo NC maohines can~
pot afferd %0 4o iu oI au .n-kouse mimi-
computer banred progrusaing eysiem. They re-
sert to flexo-writsre by whioh tapes are pre-
pared manually. Sinoe flexvwriter does mod
have editing end correatiug faoility, the
poesibility of mistukes ie more. This ia-
oreasee ths taps preparation time and aleo
ths idle time uf NG machi.uee. Of late
aioro computer based taps preparatiom sys-
tems have come out at a price comparable

to that of flexo writsr. Thees are 15 - 20
times faster and have ths [lexibility to
edit and convert cades from RIA to I80.
svgempte are deing made in CM.i tu develop
this tape prasparation systsa as peripherale
like key board data tsrminals, high speed
paper tupe reader and puuoh are available
in ths eountiry. The ceat of tepe preparatien
using the somputerieed tape preparatien
vorks ous to 2 te ) cente per foot of tape

as gompared to 1V ceate per fuat of tape

with the conventional metihod.
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r atrel - s
Mioro computers have become available at
phenominally cheaper pricee compared to
aini computere. For ocersain logical deoi-
eione making, their capability approaches
that of mini computere. This is taken ad-
vantage of for DNC and work has already
ot&td in CMTI. The echenme ie as pear
Pig. 3.
The prosperity of aicro ocomputere to
operate in a dietributed proceesing mode
ie utilieed im thi, scheme. The 16 Dbit
mini - oomputer  ie the central NC date
proceseing computer and is eituated abeut
30 meters away froa machinee in the shop
floor. Bach machine ean comaunicate with
a elave mioro-processor through an alpha-
numerie dieplay eituated near the machine.
Slave mioro proceeecrs in tnu-oomniuto
with a maaster mioro prooceesor and a
oommon memory. The master asioro processor
oommunioatee with aini oumputer through a
high epeed eerial communicatiom link at
2400 damids. The Master mioro processor

oolleots the NC tape data from the mimi-

oomputer diec etorage and osteores it i
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segments of memory allotted for saeh NC
machine tool and pasess on oontrel of
memcry to appropriate slave aioro processcrs
a8 per a pre-isterained priority arbitra-
tion scheme. Ths slavs miero processors
direct.y transaits tape data {rom memory
to ths NC system to whioh it is linked.
S8imilar onvard transaission fros tae ter-
ainal placed near the NC machine to ths
Central aini computer taxee place first
through the slave aioro processor and then
through the asster miore prooeseor. This
communication can bs used to display the
tape prograames stored in ths diec of ths
aini computer or to ask a partiocular tape
data displayed on ths alpha numerio display
near ths machins for editing purposes.
Managemsnt informations like number of
parts a.ohined, down time eto alse can be
displaysd.

Rsal tint comeuter aided desisn amd
ARalyaisi

To teet, analyse and evaluate machine
tools, a real tiae snalogue data aequisi-
tion systea has been developed in CNTI.

This consists of an aialugus digital

converter for 8 channels and 12 bit
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rasolutiom working as a peripheral to the
16 dis aini computer. Analogue voltage
inputs derived froam vibration, noise trans-
duoers sto ae. uted on machine i ols are
simultaneously brought in through elsotri-
oally conditionad cables to the central
computer from the ehop floor at 40-50 Meters
avay. Thsee signals are converted to digital
valuss and either recorded on magnetio tape
for later proocessing or proossssd immedia-
taly through NRTRAN prograanes and'oo-ploto
analyeis given im & plotter ismediately.By
sdopting this process what used to take
several veeks for anaiysis and redesign ie
being done im 2-) days. A qualitative eeo-
nomio figure only could be given as ragards
thie method as 20 to 25 times faster and

10 to 12 timee oheaper as compared to oon-
vasntional san.al method.
Semputer eided ingpectiops

A ooordinate Measuring Machine with tele
tape teraminal for logging the ocoordinates
measured is used for imepeotimg oomponsnts
with ounpl&ouﬁod ohapss. The machins simul-

taneously punoches a tape whils logging the

ccordinates. Thie tape ie breught to the
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oomputer eentrs and read through a paper
tape rsader. Ths profile is plettied on a
sere shrink paper im tho drum plotter for
physical oomparison with a master profils
on a profile projsotor. Simultansously the
theoretioal profile dalia base i1s compared
at suitably selected intervals and errors
are oaloulated and plotted. Components with
complioatsd shapss can be inspeoted within
an hour whsreas previously it was taking
wveeks. A qualitative figure of 10 to 12
times can bs quoted as the economic advan-
tage over the conventional method. More than
this advantage ths oorrsctness and preeision
of the inspeoted results is a great ad-
vantage.
Soft ware packages for deteraining ths
osntre ooordinates of bores, the inclimation
of surfacss, radius of ourvature etc. are

beiag developed.

3. SIAZUS OF INDIGRNOUS MANUPACTURE OF COMPUTARS
One of the large Public Seoctor Companies in India is mammfag-

turing third generatiom 16 bit mini oomputer completely with indi-

gonous efforts. Software developments have also taken place simul-

tanecusly. JORTRAN, COBOL complisrs are all availavle on this oomputer.
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Dise and magnstio tape opsrating system have also bsen devsloped.
Howevsr, ons diffioulty is that oomputsr periphsrals are not being
Bade in the country. Import of theve psriphsrals eomstimse make the
eoet of the oumputer higher than that of ths impor*ed oonponnnt'o.
Another large Publio Ssotor undertaking in the field of sleotronics
ie develeping almoet all pesripherals for computsrs and ir expeoted to
sevt the demands in the country by ths next 4-6 Yeare. There are 2
oF 3 small private companies whioh are dev- loping aini computers,
4. NC CRNIRp AT (1, 19 ¢

An NG Centre ie veing set up at CMIl with main objeotivee of
helping induetriee in saximum utilieation of NC machinse and give
adviee on maintsnance, programming, manpowsr, tools, epares and
tcohmoceconowio aspucts uf NC machines. Estavlishment of this csntrs
by the Government shows the importance we atiaci to NC techaology
vhich has practically revolutionised metal ocutting induetries. Other
governaent agenoies and profsesionul vodise havs wade the eetabiish~
asnt of the ocentrs possivls by their deep appreciation of the tech-
nology involved. Wh.ls these ars the devslopmunte at National level,
it ie hsartening to note that UN] atiuchee great “gnifiocancs to
this teochnoloygy in developing oountries.

The centre wiil condust coursee and seminars for [nternational
partioipants detaiis of whioch ars €ivun in Annexure 1,

% is felt that ths NG centre vith the nuocleus of expertiee and
squipment will further ths export potsntial of NC machines from
india whoee conveational aachine tools ars being well received in

developed oountries. HMT has alrsady msade a dbeginning in this with

o
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their MOGUL lathe and Machining Centre .

NC Centre will keep paos with the mev dsvelopments in the field
of computer aided techniques so that deeigna oan be updated vith new
technologies. India is already using general purpoee computers for
industrial produotion. Prooadly, during the oourse of next 5 - 10
years computers oould be mors in use in direotly limking up to NC
sachinss, coordinate measuring maochinee, production schedulas ete.
The NC centre will have a predominant role to play im thase develop-~

menta.

>. JNTURE DEVEIOPNRET
5.1 Computer sided design:
In para 2.1.2, ths work done on structural analysis has
been deacribed. It is felt SNIDO ocan be of great help by pro=
viding experts and softvare packages in the following fielde.
5.1.1 To develop techniques for aesessment of behaviour
of joints and damping in the maohine for aoocurate
prediotion of overall stiffness and dynaaic response.

9¢1.2 Devslopment of dynamic analysis packagee using finite
ol ment techaiques.

913 Use of automatio mesh generation and interaotive tech-
niques to reduce high inoidenoce of sanual errers ias
ionput data preparation and to effeot faster solutionm.

9:1.4 Analysis of torsional drivee and servo systeas.

9:1.5 Development of computer aided design of machins tocls
using interactivs graphics. JYor this purpose computer

and graphies hard vare are also Tequired.
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5¢1.6 Te make the NC Cenire at OMII ultimately a full fledged |

GAN Qentre at the national aund insernatiemal level.
' la addition to the above, UNIDO can help by send- {
ing experss im above fie.le and sleo treir‘ng our engli~

neers by way of fellew ships in various inetitutes.

ot
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AMNRURE -1
dC Centre Gourses & Seminars at CMIL, sangslore, Jodis.
COURSES

Maintenance of Eumerically Controlled Machine lools - 2 veeks
( 3 Prograasee).

Computer Aided Part Programming for NC Machinee - 2 weeke.
( 2 Programaes).

Seainar/Course for Produotion Supervieore of NC Machinee =
1 week ( 1 programme).

Design of MNumerically Coantrolled Machine Toole - 4 weeks.
( 2 Progranase).

NG Tooling and Production Technology - 1 week.
( 2 programses).

Maohine Tool Inspeotion and Testing ~ 2 veeks.
( % Programss).

Machining Technology Course - 2 weeks. ( 1 Programme).
Machine Tool Design Course - 8 weeks. (1 Programme).

Hydraulie System for Machine Tools - 1 weex (1 Programme),

SENINALS

HCs CNCs DNGCs - Seminare for kxecutivee - 1 week.

Seainar om Roonomioc Justifiocation of NC Machinee - 1 week.
( 1 Prograame).

Detaile of the above may be obtained froms

Trainiag Seotion,

Industrial Operations Divieion, :

United Nations Industrial Deveiopment Organisation,
P.0.30X 707, A - 1011,

VIRNNA, AUSTRIA.
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