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m rao una'io» 

Ooaputers  ria/« been ruvolu t ioniaing  the huun aotlvitlea  In 

various   (ielda.   Use oí'  computerà   in   tiie  lield  of design la rather 

recent,   oat  judging  fro« win I  HAH  already   been auuieved,   it«   iapaot 

is going   to 00 far reaohing.   A*   in other fields,  deeign with «oa- 

puter aided  techniques  draatiaally   redjcus   the  lia«  to arriva at 

the optiaua deeign - MOB« tima as high au  Jü;4.   tteoauae of  thia, 

tnoae who uaa  tneee   teoaniuuea  advance induntrially at a a pa ad which 

xacreaaaa  Ilia gap with   those who do  not uaa  it.   In other word«, 

afeaenoe of thaaa  techniques in  tha developing countries wili widen 

ina gap  between  thaa and  tha davalopad oountriea  further and furthar. 

Aa  a aattar of  fact,   daaign and   aanufaoture whioh ara  tha  baeia   for 

an/ induatrlal  ¿otivitly,  ara  gattina revolutionised by   tha ooa- 

puter  technlquea.  Any  country     wiuoh  fai lu   to  tatui  nota of  thia, 

-ill   literally  aiau a aaoond  Industrial   Me/olulion. 

india ri i a   o«en uormcijua   ol    the   ìuportatioa  of  daaign oapa- 

ullity   an 4   ha H   taken cul Uüirationn   iluerally   In various   industrial 

activities  af  or  her   independence.   '   in hau helped   tc  3uild aora 

or   ieas  a  f»ra  foundation for   furthar  advance. 

Of   lata,   in  the  field of  ooaputar alno,   india haa generated 

expertiee.   The   first  ooaputer  wae  introduced  in  the country  in  1^56 

which waa aainly  Tor urooeeein«;  large aaeunt of data required for 

nife ineurance policies,  oince  than,   the nuaber of coaputera haa 
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grown te ¿00. Hardly  } - % of  tneee are usad for coaputer aided 

engineering appi, i citions. £vexi   this eaall percentage of coaputer usage 

ia engineering field nas eaerged only  recently,   sino«  3-4 y«ars. 

this si tu* ti o a last      for such a long um  osoai.se   of 

i y   lack of  avartiû«.».* -I tne  uet.  uf ooayu.».  Tur  engineering 

applications, 

ii)  iaox of avaiiaoility of coaputers «t a pries that engineering 

industri.«s could afford. 

iii)  laoit of  qualified personnel ia  tu« field of coaputer science«. 

However,   tne country han aoquired jufiicient «xp«rtis« during 

tnis psriod ia coaputer sciences and designing of aachin«ry particular- 

ly aaohia« tooia.  Coaputer techniques nare been applied in the field of 

designs  to a liaittd extant during the last  5-4 years. 

ubi s paper deale with the existing status of coaputer aided 

technique« in India in various  fields  and their tecnnologioal and 

eoonoaio aspect«. 

Also,  experience gained in Coaputer aided Prograaaing for MC 

•achine« and  ene pro olea« m the introduction of coaputer aided 

aanufaoturiog are touched upon. 

Coaputer aided IMeiga I CAD) activities in the country in the 

electronic field»  especially for the design of printed   Circuit 

Board« and Integrated Circuit Masks  are briefly explained. 

Atteapt ia alio aad« to explain tne application of satellite 

aioro-coaputera around ami coaputer in SMC operating node. 

1.   CQWUm AIBaJ DUSIS* (CAD) 

CAS» as ia  Known to day, is a tera to describe the interactive 
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uaa  of coaputara  by  deaignara aa  routina nid  to   thair   work.  Tha  intar- 

acti»a  natura  oí   ralatlonahip  oatwaan  Uh« ooaputar  and  daalgnar it  an 

aaaantial  part of  CAD.   In  India,   though no work of  tbia natura ha«  »aan 

doua, azaapt lo alaotroiuo mid,  calcuiationa  by ooayutara haTa ba- 

ooiaa of routina natura in daalgn vuri..   Of Uba,   to-"*  work in tha  fi aid 

of atruotura analyaia haa alao baan doaa. 

'•1     Dwign by  Coaumtan 

1.1.1 Moutloa daaiga Calculatlonat 

Galoulutian« for ahafta,   gaara, btarlnga,   olitohaa ato. 

ara dona b/ aatabliahad ooaputar prograaaaa. Aftar taking 

up manufactura of DC «achina» in HNTf prograaaaa for 

poaitional aocurao/ aoattor una SC H driraa hart baan 

praparad.  Hydrodynamio baaring with  tilting pad and plain 

Journal baaring oaloulatiena for a grinding aaohina bava 

boon    dona by ooaputar. Thaat oaloulatlona by ooaputar 

ha va   i;ooBÌdarabiy raducad   tha daaign  tin« aad ralaaaod 

tha daaitfuar fron routina work for nor« oraatira work. 

1.1.2 atruoturai analgia i 

Two alaaaic axauplaa of atruotural analyaia bara baan 

dona  by HMT and CMTrf 

Ifraa  li- Thia  ia for a  Latha bad of nain driva 20 UP with 

horlaoutal bad configuration. 

Two oonoaptual daaigna «rara givan for ooaputar ana- 

lyaia  to aaaaaa tha raiatira aarita of tha dauign,  and 

to optiaia«  Lha uattar daaign by paraaatric atudy. Aftar 

tha analyaia a naw daaign for tha bad waa propoaad. 

• Hindun Un M-toh' •.-.   i'oola   Linn tad, flan «a lo ra. 
• Can trai Maonina  fool Ina ti tuta,   nangalora. 



It was predioted  tnat  tnis vili bshava batter in ali 

outting conditions and vili haiga        41 Kg.   less  than 

ta« original designi. 

The analysis  of tho bad oonsisteri of ti.«  following 

aapaota of atraotarea. 

i)  Structural properciaa and location of «laatic and 

neutral azia using finita elenent  technique under 

binding,  anear and toraion. 

ii) Stacic atiffneaa of the machine oetweeo tool and work- 

piece in X axia and perpendicular to chip tnioicneaa. 

iii) Natural frequencies and node shapes at eaoh frequeno/. 

iv) leal reaponae characteristics between tool and work- 

piece in the direction perpendicular to chip under 

haraonic excitation repraentiag the actual  loading 

oonfigurat ien. 

The last three were done uaing luaped aas s tech- 

niques and representing the structure by oeaa nodal. 

Thie machine ia  being produced at the rata of 

600 per annum.   Considering the material saving alone, 

$ 10,000/- ia aavad every year. All the three bede were 

tried and the computer predictions have been proved 

while teating. 

Case 2i- This is for a bed of an HC lathe having nain 
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driYt  of   40   h*>  with   alani   bad  configuration.   Tha 

•a oh In «1  hu   two paira uf guida«*/a -  on*   for aaddl« 

and  tha o thai- for tai .La to a* .   Uuldawaya  ara ao dlapoaad 

that aaddla cm paa* *   ar  tha  tail*took 

Thra«  conceptual  daat^'a war«  acaparad fur th« 

purpose  of  anaLyaia.   Initiai  aualyaia   ahowad  that 

ona of  tha   tura« haa  greatar potential   to optiala« 

tha aetal  dietrlbution u as  to be» far auparior to 

tha uth er  two designa.  On  tuia  baa la  a naw deaijpi 

waa oatainad and analyaad  la tha following aapeota. 

1)  Structural propartida  and   looation  of  eiaatio 

and  nautral «ma  usiu*. finita uieaont  teohnlqua 

andar   bonding,   she*-r  Arid   torsion, 

lij   i'he  da formad  pat'.arna  ol   the  eUuotura  elttaunt 

und«r   oti .IOL*L   i'_>.i(iLti,    L Jiuli tions   '.o   identify   tna 

amti'i t)jt.iu'i   jj   Inriai   d»»t"rantion»   relativa   to 

:i truc LU r ti   del iirnia uoii 

11J   die   relativa  a'.a Me   a ti ffneun  at   tuoi   tip  iti 

i axiB  di roc tun  r   ;raaantlti((  tha  *¿   aenta aa 

ueaa eleiuwnta  for  proper  forca  traneuiiaaion. 

Prototipa of   Ulla aaonina ia   oaiug Ouilt. 

The  fina lia ad Ued wilL have \ jf> laaa aatal oontant 

than  tha  initial deai(lne  for comparable perfor- 

mance.   L'haaa analisi a ha»   tauen  hardly   thraa 

uootha.   l'uà  aaa« analyaia oan not  sa  dona 

aanualljr.   To arrira  at  tua name  optiaieatlun in 

deeign witnout ooaputer  anal/aln  wnl  require 



i prototype«,   tli« ooet of whieh woo Id o« rery 

high, not to apeak of ti«« that will be lea t. 

Developing    oountri«« ota not afford suoh  loa« 

of Bon«/ and time. 

Io ta« amove two anal/ai«»  ta« tppromoh 

fallowed la aaialy of ooaparativ« eaaeaeateat 

du« te a number of liai tat ioaa.  far absoluta 

•valuatioa and optiaiaation,  probità« 11k« mea- 

llncar b«haviour of Jointe,  damping la ttaa) 

aaohia« aaad to be solved, further, th«ra la 

great eoopa to derlr« benefits by «ideaing? the 

•oope of ooaputer application to area« Ilk« 

theraal «train, être«« optimleation in foralmg 

aaohiaee, optiaieation of aubeyoteaa like 4*1vea, 

eervoe «te.  It i« f«lt tbat UMIDO oaa be of 

great help ia thia. 

1.2   CAD aativltiae la Eleotroni« fi«Idi 

Fronted oirouit board layout« are being aa.de using oommuter 

and iataraotive graphiea*    ïne hardware «quipaant involved 

are a mlnl-oomputer, iataraotive graphie teraiaal with a 

data tablet, light pen, photo flood plotter, drua aad    flat 

bad plotter and key board terminala. All the abo?« ara 

imported froa Oil. ieftware for particular application* 

are written by the usare, fee level of aophlatieatlom 

reaehed la that deeoribiag a oireult diagram aad the eomae- 

neat elaaa ia a presoribed format   the    oomplot« arrangement 

/ 
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of   Lit«  ouaponan.a  and  LhoLr    intar oonnaoMont  with doublt 

•id«cl  printed oirouit  boird %r«t  rttolvtd by  uatr uoftwart. 

x'h« *otuai Dia auttar axpuaura it dont on lint with tht aoa- 

pater ising a piloto flood pi   tear in a darn n   • thareby 

•voiding amy  iurtner  drafting or pho wographing.  Tht who it 

prooeat takat  «'-J days OJ«parad   to ^-o WONKM  AO  tu« oonvtn- 

tioncl aakbod  of  ¿raiting,   l'ha  oott with the  ooaputor taoh- 

niu.uea work« oat   to 0.70/-    for a doublt tided print,*! cir- 

cuit  board at ooapared to oonvtntlonal jí-IJO/-     par board 

for attain* ttia aaater fila.   This ooaparlton la oonaidtring 

dirtot conti.   Coaparad to  toit   thart art to nati/ othtr in- 

direct oott aavine« t.*. whtn onoa a printtd oiroult board 

layout it designed   tha design c*n bo atorad aa a flit la a 

data bata library on a aagnetic  tapa or dito,   fnlt fila nay 

»a raaalltd and  modi fiad iniaraotivtly and  tarad an anothtr 

fila  for a ntw  printtd ulrouit  board  layout* Aa   tha 

liorary growa bi^^ar tht oott for a new dealgn progrtaeively 

raduoat    whereaa   tht oott. for   tha   jonvantioual  detign 

reaait.a taut.  Siailarly,  int.raotivt graphic     «ohniquta ara 

aaployad for tha  detign of integrated Cirouit aaak«. Thit la 

an «ettuUal ara« of ltvtlopm»nt aa  tua i ü  taohnolu¿y it far 

bah led tha developed ooantriaa where UI   taohnoi.»/ hit 

already ooat in   tha elootrouio industry. 

?•     QOWm kimû imWFACl'UnlaG   (CAM) 

Ooaputara ara being uaad for naarly a atoada now in  larga aaohina 

teal,    Airoraft,  Heavy anginatilng .ind Heavy eleo triodi  induttriea In 

in  tht Publio doctor and  f«w   larga privata indueirial houaea for attal, 
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••at&t and oheaioal industri«!.  Coaputere ax« put  to as« in suoh 

eetablishaente for a hierher ordor of data prooossing like «oheduliag, 

Inventory Control «to.  Smoo the introduction of NC aaohine«, ooaputer . 

haa eacrged aa a vital *nd aeoeasary «l«a«nt in to« aaaufaoturlag 

prooess. Tao aotiviti«« whi^h are ©-ariantljr Dein»; ..on« using ooaputers 

ax« briefly explained here. 

2.1 Coaoufr aidoa soaeduliajri 

Xhia has baen adoptad in HJfT about 12 year« ago vita aa 

ICL 1903«   3rd  feneration ooaputer. Tbia la used to li*t oat 

tao ooaponenta to bo aanufaotured for assembly of aaohiaes 

for whioh ordor ha« boon reoeived. 

laoh aaohin« haa a parti ou lar lo. oal led variant Mo. Dados 

thia aaaber ooaputer atore« the Hat of aaseabliee reeulrei 

to build the aaohine.  £aon aa¡>eably ooaaiat« of tbe ooapo- 

nont« llat required with quantity and aatorial. The eoapater 

givoe a print out of  the foli^wing. 

1) Ordor liât 

2) Doaaad Motoa 

i)   Job Garda 

4) Cheok liât and 

5) Manufacturing Warrant. 

flow obart of the whole aoheae i« shown ia fig. 1. With tala 

a/« toa tn« lead tiao required for getting a tar ted with too 

aotual aaaufaature froa the date of reooipt of ordor hae beoa 

ooaaiderably reduced to a week froa a aontb. 

2.2 MQ technology ia aaaufaoturiniri 

aC aaohine« appeared in the Indian Industry as early aa 1956. 
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Thor« ax« about 70 MC atablo« too li in th« country to-day. 

With ata*» ontry into tht fiold of IC aaohin« production, 

this is «*poot«d to go up rapidly. Tho aain dil'fioultias 

•spari«*««* la tho introduotun of IC «achinoa art 

i)  laok of adäquat« «aiat«nano« support, 

ii)  laok of knowl«df« in prograsaing. 

ili) hifh ospitai ooct lnTolrsd. 

ir) fsnaral laok of «varones« of HC potential. 

To oT«r oes« tho abo/« diffioulti«« and also  to holp pro«- 

p«otiT« indu«tries ««loot «uitabl« IC aaohin«s, a MC 0«ntr« 

is baia« established in   CUTI with UNIT assistano«. Dotali« 

of thi« ««ntr« art girea latar ia this paper. 

2.2.1     qoaputar aidjtl jt lifTTiTilHafí 

first application of using ooaputsrs ia India for 

prograaaing of NC ma oh ¿no« was started ia ORTI. A 

study in 19/4 for th« introduction of ooaputor aiá«é 

prograaaing for NC aaohin«« «aovad that th« ao«t pow«r- 

ful APT languag« has «««a isploaont«d oa larga ooa- 

putor« and toi« inrolved    larga inr««tauat. An att- 

•apt «si aads to aaJt« ua« of «slatina; ooaput«r« of 

IM 360 - 370 alz« ia th« oountry for MC prograaalag. 

lower or,  this could not be don« for tho following 

rcasoas. Tho ooeput«r« w«r« situated ia oiti«« wh«r« 

MO aaohin« tool« w«r« aot oonoontratod. Th« ooaputor« 

aid not h*T« proTisioa to augaeat th«ir oapaoity to 

tas« up APT language. Hifh «p««d tap« punch both ia 
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uardware  mid  unsporting sjf.t ware   dri»ea  «ras  not 

aval i»- i»,   mrainirl   n*nriiiaii   lh<»s»   aoapatern  war« 

trai neo   for ncirntifir.   md  ooiuaroi.nl  data prooeaaing 

work  riihar  Ui*n un  Nú  ¿m^T.<aaln«  aid  preparation of 

Poet  í'rioítmui'h,   He  t."     t  w.s aecj H'1   to  go   for  an 

ia-hotiea alni compitar. 

AooorriinKÍy   i  1i  &'•'   '«mí   o  "íput«r  vre   batallad 

at  CMTi   •'ith  tn Atf C   typv t'togrnaaiug *yetei> at a 

coat of  £  ?ÜÜ,Jüü  in  1^74.   Six angine«re ware 

trained  in  t*is ua«,  aaiutjna/ice and  operation of   the 

oomputor and  in  the  NO  prcgraaaing   iangin.ge and   In 

writing ir'oa I Proeenaorn.   ILg.   ?  shove  hardware and 

eoft ware aYai'aoLo at   tuv ooaputai   centra.  Ilia engi- 

neer»»   trained hare ao   fir  lapirted   to  about 45 angi- 

naere   thu  tecrnioal  unow-huw on computer prograaaing 

for   NC   tools,  ¡> Port  I'rocenaora have   been written 

and   ea tabi i.ahod  -  i  for   Uidinenoua  and  2 for iaported 

HC   a<40hinna>   rue   -.oapater  <tt¡d  pro<;r-laming sy a tea 

haa   beau uaed  on 7  NC a.ohinu too L«   on regular pro- 

duction  a. Bangui »r •   itaeif.  l'ha cu>a   iter aided pro- 

grammi m; han  pjba tant lai./ reduced   ine  tapa prepa- 

ration   til»,»   üFl'J   c-»st. 

l'hc   Computer Centra  m   uain^ uead   »„o   ieaonatrate 

pny nie-vi Ljf   tue pouuibi i i tieu oí  ooaputar aidad pro- 

gramming HO   that  aajor  aanufac tur In«      induatriaa 

dee ir oí. a of ,<oing  f o -   NC auohinea  oan underet^nd 

utú deriva    '.ne  neiefLt*   if   tr.e omitr«. 
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CMP!    QurtPÜTEÜ    IMSTALLAflOM 

e) 16 oit Nini ooaput«r with 56 K Meaory 

b) 2 Ho«.  1.2 Million Words Moving Head diso drive». 

o) 1 Mo. 9 ttaok. 800 API   'ignetio Tap« Unit. 

d) 1 Mo.  30* width CALCOMP Plotter. 

e) 2 Mo«. Lin« Printer« ( 60 LPM * J00 iPH). 

f) 2 Mo«.    T«l«typ«  (ASM 33). 

f) 1  Mo. Alphanuaerio display with keyboard. 

b)      1  Mo. Hi ¿h «p««d Papar Tap« M«ad«r (300 op«) and 

Puaoh ( 50 op«). 

i)      1  Mo. Laboratory Peripheral Sy«t«a with 8 channel 

A/D Converter. 

J)      1 Mo.  Fiexowriter. 

k)      1 Mo. IBM Card Punchar. 

igrftfaRii 

a)      l£Jt - 110 Multi Profraaaias Operating Sy«t«a. 

o)      Fortran,  COiOL Co ap lier«, A«a«ab1er«,  fiditors, 

Utilities. 

•) 

«) 

•) 

MC ProcTaaaiag Systea. 

10 Mos. Post Processor«. 

Basi« ANC Coaaunication Softvar«. 

Pig. 2. 



SOM  of tu» typical applications la which to« coa- 

putar ailed NC pro¿raaaing hav« bau dona ara brief- 

ly sxplaiaad b«low. 

2.2.1.1. tfioh¿»4»Jt of Caaij 

la oaa of tit« laaearoh a/"*ru'V<<ih4anta in- 

volved in ta« design of gas tur Din« biadai 

th« tiaa required te naJt« a amatar oaa va« 

7  to 8 week«. Uaing th« computar ai dad 

programming With the APT it waa poaaibl« to 

generate  eh« control tap« for aa NC ai Hing 

aaohina in 6 hour«. Actual aa cai nine *aa 

parforaad in laaa than 2 houra. Th« total 

ooat of preparation of tap« inoluding ooa- 

putarisad inspactioa was fi 1>0 wharaaa th« 

ooat for aaking th« aaatar oaa involving an 

average of 3 to 4 r«J«ot« i« $ 35° •  Th« 

ooat of out ting a now oaa by MC ia  Juat $ 20 

aa agaiaat $ 350 by oonvoational aathod«. 

2.2.1.2   Maohiaimt of at-rafalla and Airor  ft Modal«i 

The full utilisation of computar aided pro« 

graaaing ha« baaa fait in th« aanufaotur« 

of 3 S Profilas ia aarofoil aaotiona and 

aircraft aodala  for wind tonnai teatlng. 
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Th« f»ailit/ provided by th« &ul«d Surface 

Modul« la the    API     «yat«a far linear fair* 

Inf of different g«oa«hri««  into on« blended 

•hap« ha« b««n ful J./ ut.ui««d for  ta« eoav- 

plex air om.Ii nod«lu.  to» oenventional 

aathod of oopy allling viaad  to caie« ;?-• 

aontha per air o raft aodal.  Tbl« la now mad« 
i 

potaibl« using the ooaputer generation of 

th« tap« in 1   to 2 wnki. Now It  la poaaibl« 

to modify  tha daaigna in quiok aucoaaiioa. 

Th« «eonoalaa  rtallaod ar« with th« eoa- 

putsr aidad   taohuiqu« th« o«*t of «Muting 

th« aodsl i«  about   $     4ÖO/«*4-   a« againat 

an avarag« of 0.1,600/-     por aud«l  using 

th« oonrontioaal n«thod. an/ alight aodi- 

fioation in  th« nodal design oout«  oal/ th« 

ohangaa   to b« aad« in tha ¿>r o grana« alr«ad/ 

written and  th« ooat of ooaputer tia« which 

hardi/  work«  out to $* 40/**    ?" againat 

$.\,6QQ/~      wnion reaaina th« «aaa  for con- 

ventional aathod.  But th« «avlng in tlaa 

uaing th« ooaputer  ror produoing n«w«r 

d«aign« far out w«igh« »ny othar «oonoaio 

oonaid«ration«. 

D«T«io»a«nt  of Poat Proo«««or«> 

Thar« 1« only on« ouaput«r aidad prograamlng 

•/at«a in tha country. Many of tha diffioul- 

ti«« b«ing «xp«ri«no«d in developed oountrien 

.   J 
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ara not   fUt  hai a xa   ,>iiit\  of  ¡»rolifara- 

tion of  NC   langiaça».   îuUer   location data 

fornata,   Poat   irooaaaor Yaoaoulary  unifor- 

aity duAd e Un   ardia.it io«,  alno    APT typa 

•yataa ha« ali   .ht capetti, li tiaa of APT and 

• itio« it  io  appliad oa a >.ow  ooat aini- 

ooaputar,   it  a;ips«ue   to b«  the Boat    advi- 

eabla in housa NC Piograaain« ayataa for 

Indian  oonditiona and   in ganaraL  for dara- 

ljping  uountriaa. llearLy 4 aan yaara of 

aoft war* al fort haa baan apent at  CMTI 

tor dava loping  Lhe  baaio Post Prooaaaor 

ay. t«a atruot'.ra.   -h* Poit Prooaaaor vooa- 

buLary   haa   a«an utanaarrilaad   ua per 

AM31 ataudarda,    Many   jf tha praaenl buy ara 

of i«C aaohinaa  in India ara adriaod  to go 

for Post iroctnoor written  by  CMTI  aa aany 

diffioultiea  ara axparJartoad  if boagbt froa 

aoroad.   Tueaa ara aaaanUal Ly b^aaunioatien 

dUficaltiaa   in tha au'.ual undarataading of 

tu« Poet Prooaaaor apaoifioationa.   It ia 

our axperianua,  <*t laant in a daraloping 

country,   it   takaa ona yaar  to daoug a Poat 

Prooaaaor af tar ita aupply  to  bring it to a 

fairly uoaplota w>rkiag lavai.  Bran in UIA, 

tiaa prooeaa  taxaa J-} aontna in api to of 

tha aoa t affioiant ooaaunioatioa a/ataa. 
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lance it i« neoeaeary to «tan dardi a« en a 

prograaaing ayatea in a developing oeuntry 

and proTide a oantraliaad prograaaing and 

Post Prooaaaor aupport aa tha nuabar of MO 

aaehinos i torease.  Tha ooat of writing in- 

digenoualy a Paat Prooaaaor works out to 

$. 2,500/- to $. 4.000/- departing on tha 

coap laxity of tha MC aaohiaa and systeaa, 

wharaaa tha ooat of an iaportad Post Pro- 

oaaaor including duty worka out to ff.7,OO0/< 

to $.  10,000/- with all ita problems aea- 

tioaad before. 

2.2.1.4    Coaautar lunerieal Control» 

MC lathe  'Mogul' designed and built by HMf 

la availaole with an iaportad CMC eyatea. 

Atteapta are alao being aada to deeiga a 

CUC aya tea iadigenoualy baaed on aioro 

preeaasora. The ooaputar in CUTI will ba 

uaad for the preparation of necessary aoft- 

ware for the CtiC. 

CMC appears to be the right ohoioe for MC 

ia developing countries, aa tha aaintsnaaoe 

of CMC eyatea is aiaplified through the 

built-in diagnoatio prograaae ia the exe- 

cutive software. la addition there are very 

J 
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ftw hardware «Liocroula circuita to M 

aalataUied. 

2.2.1 .^      Çoaputorlo«d off Un» UPO  preoaxatlo.1 

Thoe« who hat» ou« or two NO aaohinea «an- 

aot affava   to go in .ox a* ¿a-Uouaa aini- 

oamputar  bañad piofe-raaainf eyatea. Taay rt- 

•art  to flaxa-wxitara ay whioa tapaa are pre- 

pared iianaally. Sino« flexowritar doaa not 

hav« aditine and oorraotinf faollity,   tha 

poeelbillty of raiatakaa la «ora.  Aia ia- 

or«ae«e tha tapa preparation tina and alao 

tha idla   tima of ti<i aaohl-uee.  Of lata 

•loro ooaputer baa ad tapa ?repaxatioa aya- 

taaa nava ooae out at a prloa ao apara bla 

W  that of flexo writar.  Tneee ara 15-20 

tiaaa faatar and have tha flexibility to 

adit and oanvert oodaa froa MIA to 180. 

>.*<*mf>to *'• bainw aada  in CH. x  to darà lop 

tblo  tap« preparation ayatea aa peripheral« 

Ilka key   board data terainale,  high apaad 

papar tap« render and puuoh ara available 

in the eountry.  The oeat of tap« preparativa 

uaiaa* th« eoaputarieed  tape preparation 

vorka out  to  2 te J «anta pac foot of tap« 

aa «oapared to 1ü o«nta par foot of tap« 

with th«  conventional aethod. 

_^ 
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2.2.1.6     Mraot Muatrioal Patrol - DHC, 

Mi oro ooaputora havo aoooao avallatolo at 

phonoainally ohaapor prioos ooaparod to 

alai ooaputt-s.  For oortain logicai dooi- 

aloai aaking, their oapability approaches 

that of alai ooaputera. This la taken ad- 

vantage of for MC and work haa already 

a tax tod in CMTI. Tho a oh oat ia aa par 

Jig.  }. 

The proaperity of ai oro ooaputari to 

op arata ia a   dio tribu tad prooessing aoda 

ia utiliaad ia thi* soheao.    The lo bit 

alai - aoapater      ia  tho contrai IC data 

prooeaaiag ooaputor and is situatod aaout 

30 aotara away froa aaohiats ia tho ahop 

floor, fiaoh aaohino oan ooaa*aieate with 

a alara aioro-prootteor through aa alpha- 

nuaorio display situatod asar tho aaohino. 

81ar» aloro pfooessora la turc ooaaunioato 

with a amatar alero prooossor and a 

eoaaon aoaory. Tho aaeter ai oro prooossor 

ooaaunioatos with alai ooaputor through a 

high spood striai ooaauaioatioa link at 

24OO aomla. Tho Master aloro proooaaor 

00 liso ta tho MC tapo data froa tho aiai- 

ooaputor diso storage aad   atoros it in 
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••«••uta of aoaory allotted for oaoa 10 

aaohiao tool «ad paaaaa    oa control of 

aoaory to appropriato «lavo aloro proooaaora 

aa por a pro- iataraiaod priority arbitra- 

tion «oboao. Tho olaTO aloro proooaaora 

dlrootiy tranaaito tapo data froa aoaorjr 

to tho NC »y«toa to whioh it is liaktd. 

Si ai lar oaward transaiailon froa too tor- 

aiaal plaood noar tho VC aaoaino to tho 

Contrai alai ooaputor taxa« placo firit 

through thf olaTO aloro proooaaor and thon 

tarough tho aaator aloro prooooaor. Itolo 

ooaaunioation oan bo uaod to diaplay tho 

tapo prograaaaa atorad la tho diso of tho 

alai ooaputor or to aak a particular tapo 

data di aplayad oa tho alpha auaorie diaplay 

noar tha aaoaino for odi ting purposes. 

Maoagoaaat inforaationa liko nuabor of 

parta a-ohinoö, down tiao oto aiao oan bo 

diaplayad. 

To toat, analyaa and ovaluato aaoaino 

too la i a real tlaa analoga« data aaoulai- 

tioa aya toa haa baaa dorolopod in CMTI. 

Thla oonaiata of an aaaluguo digital 

oonrortor for 8 ohannola and 12 bit 

J 
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reeolutioa working aa a peripheral to ita« 

li    kit      alai ooaputer. Analogue voltage 

iopuia dorlvad froa vieratioa, noi*« trana- 

duoere «to ae*. atad on aaohino i  ola ara 

alaultaneougl/ brought in through eleotri- 

oally oonditionad oaoleo   to  tha oontral 

ooaputer froa tha ahop floor at 40-50 Matara 

awa/. Theee tignala art converted to digital 

valueo and althar reoorded on aagnetlo tapa 

for latar prooeeaing or prooaaaad iaaedia- 

tal/ through WiTlAfl prograaaoa and aoaplata 

anal/ala given in a plot tar iaaediately .By 

adopting thla proaaaa what uaad to take 

aererai weoka for anai/aia and redeaign la 

aeing doae la 2-J da/a. A qualitative oeo- 

noalo figure only oould ha given ae regarda 

thia aethod aa 20 to 25 tiaea faatar and 

10 to 12 tiaea cheaper ae ooapared to con- 

ventional aanwal aethod. 

2.2.1.8     Coaauter aided lnao«ctioft« 

A coordinate Meaeuring Haohine with tele 

tape terainal for lugging the ooordlnatee 

aaaeured la ueed for laapeotiag ooaponenta 

Kith ouaplioated ahapoa.  The aaohine eiaul- 

taneoual/ puaohee a tape while logging the 

ooordlnatee. Thia tape la oreaght to the 

J 
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ooaputer «entre and read through a pep er 

tap« r«ad«r. Th« profil« la plotted on a 

aera ahrink paper ia tn« dru« plotter for 

phjreioal co apari «on with a amatar profil« 

on a profil« projootor. Siaultanaously th« 

th«or«tioal profil« daba »a«« ia compared 

at suitably selected interrala and «rrora 

ar« oalouleted and plotted. Components with 

oomplioated ahapaa oan be iaap«et«d within 

an hour wh«r«aa previously it waa taking 

weeks, a qualitativa figura of 10 to 12 

times oan be quoted aa th« eooaoaio advan- 

tage over the ooaventional aethod* Hore than 

thia advantage the oorrootaess and presiaion 

of the inapooted resulta    ia a great ad- 

vantage. 

Soft ware paokagea for dsteraining th« 

e«ntr« soordinatsa of bor«a,  th« iaeliaation 

of eurfaeaa, radius of ourvatux« «to. are 

being d«v«lo»*d. 

3.  SÏAIJ8 OF IaDIGBMOOS MiMUFACTUlii OF COMPUTI»« 

One of the large Publio Seetor Companies in India is a—Tau 

turiag third generation 16 bit alni computar oomplstoly with indi- 

genous efforts. Software developments hav« also taken plane simul- 

taneously. JülttUI, 0010¿   compilers are all available oa thia ooaputer. 

.. J- 
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Diae and aagnatio  Up« operatili« aya tea have alno   been duralopid. 

However,  on« difficulty  i«  that ooaputer peripheral, ara not sain« 

aade in tha country, iaport of the«o paripharala  aoaatlaaa aaka the 

aoat of tha ooaputer higher than that of tha  i«por»ad ooapenanta. 

Another large Publio Sao tor undertaking in tha  fi.ld of alaotronioa 

ia developing alaoat all paripharala  for ooaput*r. and la expeeted to 

•eat tii a daaanda in tha oountry by  tha next  ^-6 y «ara. Thara ara 2 

er  } aaall prieta ooapaniea whioh ara dev-lapin« alai ooaputara. 

4.  NC Caüfäüi AT CH|¡ 

An MC Cantra la ein* aat up at CUTI with aain objootivea of 

helping iaduetrlea in aaxlaua utilisation of NC auLuhinee and giva 

•dvlae on aain tan ano a,  prograaaine,  aunpower,   tool., sparaa and 

tcoh.oeoonouio aapttota of NC .achinen, fiataollahaant of thia cantra 

by   tha *>varna»nt  ahowe   the  iaportanoa we attach   to NC  technology 

which haa praotioally révolutioniaad natal  outtin« induatriea. Other 

governaent agenoiee and profeeaional  bodiee hare made the «etabllah- 

•ont of the centre po.aible by   ti,.j r daap appreciation of tha tech- 

nology involved.  Wh ¿La   thaaa are tha développât,  at National  levai, 

it la hearkening- to nota  that UNI    attache,  great       gnifioanoa to 

thia teohnology in developing oountriee. 

Phe oentre »ill conduct ooursea and aeain.r.  for International 

participant. deUlla of which are givun in    Annexur. 1. 

ii ia fait that the NC oantre with the auol.ua of expertia. and 

aauipaaat will further the export potential of IC «.chine, fro. 

India who.« oonv.ntion.1 ..china teal. ar. b.ing w.ll received in 

d.T.lop.4   oountri... HKT h.e already a»d. a ..ginnln* i. thia with 

 J 
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their MOGOL lath«    and Machining Centre  . 

IC Ceatre will keep pao« with th« »ew developaents la th« field 

of ooaputer aided techniques so that designa o an bo updated with new 

technologie*. India io already using general purpose oo apa toro for 

industrial produotion. Prooaoly, during the oouroe of next 5 - 10 

years ooaputero oould be aoro in use in dirootly linking up to IC 

aaohineot coordinate aeaauriog aaohines, production schedules sto. 

The ÜC centre will have a prodoainant role to play ia these develep- 

aent«. 

5*1     Ooaaufr aided d.eian, 

In para 2.1.2,   the work done on structural analysis has 

ossa described. It is felt MIDO oan be of great help by pro- 

viding experts and software packages in the following fields. 

3.1.1    lo develop techniques for aesessaent of behaviour 

of Joints and daaping in the aaohine for aoourato 

prediotion of overall stiffness and dynaaio response. 

3*1*2    fisvslopasnt of dynaaio analysis packages using fiait« 

el sent techniques. 

5.1.3 Uso of autoaatio aesh generation and interactive tech- 

niques to reduce high ineidenoe of annual errors ia 

input data preparation and to effeot faster solution. 

5.1.4 analysis of torsional drivas and servo syst sas. 

5*1*5    Development 0f eoaputer aided dssiga of aaohine tools 

using interactive graphiea.  Vor this purpose eoaputer 

and graphiea hard ware are also required. 
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¿.1.6    To aake   tu« IC Centra at OM'PI ultiaataly a full floated 

QAM Ooatra at th« national and iaternatieaal level, 

la addition to ta« above, UiUDO oan half by eand- 

i&é* exporta la above fit, to and alto trailing our ongi- 

noara ay way of follow enipa in varleui inatltutoo. 

J 
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MC C«ntr« Cauri«« ft f til Mil »* agI-  ****»1"«' I»*i*' 

A)      COUiSSS 

1. Maintenance of Muaerioally    Controlled Kachln« foola - 2 v««ks 

(  3 Programs«). 

2. Coaputar Aidad Part Prograaaiag for MC Maohin«« - 2 vsska. 

( 2 Prograaa««). 

3       S«ainar/Cours« for Production Supervisor« of HC Maohin«« - 

1 weak (  1 prograaa«). 

4. Design of Huaarically Controlled Machio« Tool« - 4 wasks. 

( 2 Prograaaea). 

5. IO Tooling and Produotion Technology - 1 week. 

( 2 prograanea). 

6. Machin« Tool Inspection and Tastine - 2 weeks. 

(  1 Programe). 

7«     MaehinioéT Teohnologjr Cour a« - 2 weeks.  ( 1 Pro grassi«;. 

6.     Kaohine Tool Design Cour«« - 8 w««ka.   (1 Prograaa*). 

9.     Hydrauli« 8yst«a for Machin« Tool« - 1 w««¿ (1 Prograaa«). 

J)     SJMUUM» 

1. MCi CMC i DM01 - Scaiaars for Kxsoutlvas - 1 w««k. 

2. foainar oa leoaoaio Justification of MC Maohinea - 1 w««k. 

( 1 Prograaa«). 

Detail« of th« aboT« amy •• obtained froai 

Trainiag Section, 
Industrial Operation« Division, 

United Mations Industrial fievelopaeat Organisation, 

P.O.BOX 70?« A - 1011, 

rlllla,  AUSTUA. 
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