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Abstract 

., .. 

The report covers the scope cf activities carried out 
by Stanisla~ Zietarski,CAD/CAM expert,~ithin the fram~~ 
of the project: CO~S~LTANCY SERVICES REGARDI~C COMP~TER 
APPLICATIONS IN OFFICE AND INDCSTR¥, SI/LIB/S9/S01/11-02, 
at the Secretariat for Strategic Industries in Xisurata,Libya, 
from 3 August to i October 1990. 

The p~rpos~ of the project: 
- to enable the Secretariat for Strategic Industries to intr0-

duce CAD/CA!-f technclog:;- onto industrio.l le-.-el, ;;.articl&larly 
in engineering industries. 
The duties defined for the post are to: 

- identify suitable engineering industry plants,~here CAD/CAX 
systems should be fully utilized as an integrated part of 
its manufacturing and/or design cpero.tions; 

- assist the Secretariat in the setting up of a pilot CAD/CAM 
system which could be utili'-ed for training purposes of wt-d.­
anical and industrial engineers from the selected plants; 

- advise the Secretariat on the i-eguireme.ilts of harci;.;are,B0ft­
ware1and peripheral equipment necessary for the proper 
functioning of the pilot CAD/CAM system; 

- recommend a plan of action for im;;.lementing CAD/CAM systt~ 
at selected industrial enterpr~ses,trainin5 pro~rarames for 
CAD/CAM users as well as future technical o.ssi&tance requi­
red. 

After first. d&~-s discussions within the Secretariat U;t 

~orkplan has been established (Annex 1) and additio~al tasks 
have been added : 
- to prepare t}-.e program for the inter.Si ·.-e tr&iJ,iHg ;: >_,;.,i-~c vi> 

CAD/CAM technology for selected engineers from the plants 
concerned (Annex 2); 

- to lecture, carry out ~orkshops, and cc.r.su! t on the iirogre:.q;. 
topics. 

Taking inLo account the scope of product3 manufact.un-J ~" ;.h ... 
plants concerned and production plans for the ccm~arati~~:~ 
near future,the pilot CAD/~AM projc:ct htts been ._1._.·.i.:; ... J,.,l,; .. :, 
is divided in t\;o .i1&terrelated phases (Annt-x -t, Aiiii.,;. ~!. 
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Introduction 

In the decade of l~SCa,the CAD/CA~ technology was economic&lly 
justified only in design and manufacture of highly so~histica­
ted, compleA products like spaceships,airplanes,computers, 
vehicles,ships,color TV sets,etc.;th~refor~ it could be viable 
in developed countries. 

At t.he present stage of the CAD/CAM development,there is 
deep conviction about the ubiquitous impact of computers o~ 
all industry sectors.In whatever industry sect.or, it is under­
stood that entreprises are unlikely tc sur~i~e i~ an i~crE&si­
ngly c~mpetitive market,unless they understand ho~ tb~ ~w~~~L­
ers cc;.n aid tl.e:ir j,;roduct design and ma11ufo..::t1..1·ir.g. s0 _;_ t is 
little i..oiadtr that de .. eloping count.ries,among lhem Ll?:i;c:l,wo.nt 
t~ e~plait the full potential of this t~chnclogy. 

The question is no longer "should" the Libyan lnduHlry bec0-
me involved in advancement of co~~uter a~~licaticns in do~~s­
tic plants, but rather "how" to best utilize available resvlu· -
ces (such as manpo~er,capital,and equi~ment),to most tffecti­
·.el;· t:nle1· the field ;:;f c;.t/CAn and then FHS or CDI ted&aolog­
ies. 

As a rule, the main p.:;int cf interest for de;.·elo}-irig ccun!.­
ries and for the Libyan industry as well are microcomputer­
bastJ .:c.iiiyvnent,o; 0f CAD/CA~! .sj·st€111s. But it is oft.en mi.sunder­
sto.:.d 'that it Dieans re class cOmI-aters onl:;·. So far t.l.e-1·e is 
hD pr0ftHsional C~D/CAM systt~ avc;.ilable for IBM PC class 
micrccomr-uters. 

In Libyan industry,the efforts are ~eing made to accomodate 
advances in computer applications with national de~elopment 
programrues,which is particularly •isiLle in thP. Strategic 
Industries sectors. 

In order to establish a frame~o1·k and pro~ilse hect::sHar) 
stc~s i·elated tc. U.t:: de·.t:l.:.;pu.ent of CAD/CAM technolog;· ;.;i thi1. 
the Strategic Induslr iE:s, ~he ;.;crk~.r.g visits to 15 ylai.~s I.e.·.~ 
Leer. c.rn.i.~~.::.Aftc;.: thc..t. it has beer. possible to e-.·c..luc;.tc- !:.? • .: 
ad .. ~nceruent cf manufacturing methods used in the plants and 
to c:·.-c:.1;,,att: tl,e di ffusio1. cf ccmp;.;t :rs and computer cont.r;:,l 
l£d p~~J~~ticn e~u.:.pments. 

The important distinquished fact arising froffi the ;.;orki~' 
;.·i~it:s .i::. Lhe.L Ll1ere is not anj· full;- impl~meuted ~:c mc. ... i • .int­
tc.c.l ii. the t-lants visited. It has to be pointed out, that mrn.· 
er.ic~lly conlrolltJ mKchir.e tools ('.'\c,c:;c} must 'be :;~c:li u::. 
c. .:.tar~ii.e; yvir.t e.nJ sub.o.tc:.r.tial £lemf;lat of c,;~1 i;. tl.e iliJu:;,t· 
riul en..-.;.r._,;,;;;c:r.t.,therefore,the StraLt>glc Industritc"S al • .:.,,::..._: 
i11.:.tal::.. ar.~ to i--i.it .ir.to oy~r<.tior. sor..e CXC macl-.ines ih tht: 
.;;~lee ted vlanta. This has beer. E: !c.t.orc. Led in tht rt::pvrt. 'rlat:. 
.oucc~ssful comr-!ctio;; vf t"c yha.,.e:s uf the .,.;.::...:;,t CAD/:.~~: 
project (Annex ~.Anne~ 5} i~ b prere~ui.,.ite for tht ne~t st~~ 
toi..:c.rJ f ac t.or:i c.ut.:>malior, ( F:-1S, CI~f}. 

An abs\.ilult:: vren:quisi tt: for the ~uccess c.!' ariy straltg: 
f.:>r CAD/CA~ development '-"ill bi: tl.c- .:res.tier. vf c..11 &'-"al·E:ru:ss 
~L the highest levels,of Lhe valu~ .:;,!' CAD/CAM a~ an e~~~nlidl 
fact.of in indu:st.1ic.::.. d~..-~10 .. fue1&t. 



- 5 -

::: • A~:ALYSIS OF THE ClJRRE~:T A~:O PRCJECTED PRODUCTION 

The Libyan industr;,.· is dh·ided intc three main groups: oil 
industry,light industry,and strate~ic industry. The oil indus­
tr::· pla;,.·s a doruinant. role in the Libyan econo;u;:· ( 92 percent of 
total export income i;i 19S7).The lig~t industry has the larg­
est employffient (ap~r. 33000 employees},and &ppr.15000 employ­
ees have been e~ployed in the Strategic Industries plants. 
The SLralegic IndusLries are subdi¥ided into 17 companies, 
grouped in four sectors.These industry sectors are: metallurg­
ical industry,chemical industry,engineering industry,and con­
struction materials industr:•. 

In order to propose ways and means to develop technical 
capabilities in regard to &pplications of the CAD/CAM technol­
~gy iL was necessary to gather suitable information en job 
shop and srr.all bc..tch manufacturili5. To do it., fifteen largest 
plants within the Strategic Industries have been visited. 
The plant data have been gathered according to the specific 
questionnaire (Annex 3).Detailed discussions with managers and 
enginneers on the spot and having seen shop floors have helped 
enormously in establishing the limits to feasibility of 
CAD/CAM applications. Such data as machine tool types,product­
ion equipment,production volumen,nu~ber of different parts, 
repeatability cf batches,complexity of parts,projected change 
of products have been utilized for the pilct. CAD/CAM project. 

Engineers involved in any computer-baseci activity in the 
plants visited have been ~ncouraged to participate in Lhe int­
ensive training course on CAD/CAM,organized b~ the Secretariat 
for Strategic Industries in Misurata (Annex 2). Fourteen engi­
neers took part in the course (two weeks,lectures -~36 hours, 
computer workshop - 72 hours). Eight of them passed the final 
examination. 

The visited plants: 
- Iron and Steel Complex, Misurata; 
- Chemical Complex, Abu Kammash; 
- TV Set Factory, Zawia; 
- P~ Board Plant, El Maya; 
- Spare Parts General Companf, Tripoli; 
- General Company for ~ire and Electricity, Benghazi; 
- General Company fer Pipes, Benghazi; 
- Central Workshop, Benghazi; 
- Libyan Cement Company, Benghazi; 
- Tire and Battery Plant, Tajura; 
- Truck and Bus Company, Tajura; 
- LibJ.·an Tractor CL·rapany, Tajura; 

General Company for Computers, Tripoli; 
- Filler Factory, Tajura; 
- Construction and ¥etal1o>crk Compan;,.·, Tripoli. 
There are considerable variations amonl the companie~ as to 

the advancement of manufacturing methods,availability 0f a mo­
dern production equipmenl,manpo~er shortage,and other factors 
which influence producti~iLy cf the company. In mc~t com~an­
nies,at least in some departm~nts,the complexity of products 
and the num~er of manufacturea ,arts justifies using the CAD/ 
CAM technology,particularl~ numerically controlled machine 
tools (NC). 
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Some plans for projected ne~ products:for example, mold and 
dies for TV tubes,fcr buses and trucks,and spare i'&rts manufa­
cture do~nright necessitate ~ide and advanced use cf a CAD/CAM 
technology. For complex shapes of products,the high quality 
cannot be achieved unless the CAD/CAM ~ill be fully applied. 
There ~ere some approaches in the past to implement C~C machi­
ne tocls on shop floors,but it ~as unsuccessful. Lack of skil­
led manpo~er and qualified engineers staff precluded and still 
precludes successful implementation of CXC machine tools. 

This is the most important indication as to ~hat goals 
should be set for the pilot CAD/CAM project: 

Cenarally speakir.g,there is & full understanding for ccmpu­
ter-aided drafting among engineers from co&panies,and mhny co~­
par.ies are preparing tc install PC-based or IB~ PS/2-ba~ecl 
drafting 3ystems Ceg.AutoCAD}.In many cciupanies,Computer-Aid.:>d 
Drafting systems are regarded as synonymous ~ith Computer-Aid­
ed Des~gn and the success of overall CAD facility depends t~ 
a large extend upon the effectiveness of the drafting system. 
It must pointed out,that professicnal CAD systems include aJJ­
itionall·· 3D geometric modeling,engineering analysis (stress­
strain analysis,finite-element melhods,kinematics bnd animat­
icn,analysis of mass properties,etc.),and design evaluatio~. 
Such a system is required for the ~ilot CAD/CA~ project. 



rr. THE PILOT CAD/CA~! f'ROJECT FCR STRATEGIC INDUSTRIES 

Comprehen:.;i·.-c-, full;,- integ,;.·a.tt:d CAC/CA~: sy;,,tt:i.&:.> are S€:en tc 
t.~ sti 11 al the stage, ;..;here the cost of hard ... o.re ai.d softw.;&r€ 
&s .... ell as re~uirements for skilled personnel precludes using 
it ia the St1·ategic Industries. These s;-ste•s are usually 
sp~cialized for a fin&l,ccQplex product. 

Ke;-· vbjecti ·.es fo.i.· the- iJropcseJ pi lvt CAi:!/CA~! prvjec t are to: 
- establish a CAD/Cri~: systelil fra.me....-1,;rk -:;apable cf orienta­

t.icn t.0 ar, iudi \ iJu1al coiilpan;-·; 
pi-ov.i<l.:- a uie<:o.n;,, ..-htreby U::><:!rs ma:; evvl·.-e at :..heir Cft"ii 

i>G~t ia.tc c;.D/CA~·l faci!iti£:s; 
imp;.eru~nt a :!D a&i<l 3D geoilletri'-· moJtlin& for th~ rnc-.nufa•:::-

<li"aft.ia.g, &iaJ dt.::>if;r1 e·.:a!uativa.; 
iuapleme;at ~C/C~;c prcgran.euing fv:a.~ •actaine tccls aaad other 
prc.du(;L.ion t:q;.1.ipmtnt i:ioi•J t0 ::-:uitolc.t<:- a L)ol pat!;; 
imi?lcwc11t i&.lerface b€tw.:een a licst .:;owiiute,;.· and ~:c;c:c 
;;;achines; 
c:::~J:·a&iJ a.j?~l i..:c. ~ ior.::. Lv c:mbra-::.c ::>Udi are&s as pr0d;.1c ti on 
~or.tro!,prv~cs::, i>!.&iHiing 1 i1;spcct..ictis,a.n'1 wateria.ls hara..:!l-
lng. 

Tu i m p 1 e m e " t the C:.D/CA~: s:;·s lei;; and 
to e d u c o t -c- e115ine:crs Ori CAD/CA~! s:.-slcws shvu!d bt 
tno inseparable goal::; vf t.ht'. prvjc:-;.; t. 

Tc ratior.alize steps,the i>ilot CAi),'CA~i p;:ojt:>ct has been 
di~ided in Lwo phast:s: 

PHASE 1. Design,drafting,C~C programming,simulatio~ (Annex ~} 
PHASE 2. CNC programming (hith machining simulation},measure­

ments,maanufacturing,inspect~ons,D~C networking 
(Annex 5}. 

;. ne r·e are many considtral ions lo jud&<> \.'he=n purchasing comi>u­
ter ho.rd .... are for a ne;.; CAD/CAM sys ten.. Tl.~ ·.-ital is:>\Aes for 
Lhe Libyan industry are: price,ade4uate Cvffiputelior.al po;.;er, 
soft;.;are a.·.-n.ilabilit;-,r(liatility iH iliih.<st;-ial environment, 
and minimal requirelilents for teclmi(;iil ser·.-i~e. :.11 c.;;er the 
;.;orld, industry is dcminat.ed !,;;,· computer ho.rdware for CAD/CAMs 
from IB~!, DEC, CDC, f'RIHE, t;~;I\'AC, HE\o;LETT- PAC!~ARD, APOLLO, Se~:, 
TE~TRO~IX,MECATEK,VERSATEC,etc. According to avai~able eslima­
tivns ar.d tom:,· experi?nce,the pilot CAD/CAM project in Libya;i 
ccndi t ions should be made up cf DEC .:ompat.c.-rs and DEC CAD,'CA~! 
-.";r!,,~t.at.ion::;.The '.:A~~ :-ltJAL-HOST cunfi~,,, .. ,,t.icn suits the b1:_·-~t 

f'"'I 5t.r<&te6i~ Industries p!&nts.It is ~iit- of the ravst reliable 
,~·,;i;f~e,; .. a·at.ivli:~ fo&· ir.,iusLrin! en·.~ir--~.;.nit-nt. 

Th~ PHASC ! ~;.r.r.~:.- 4) mR:;- be located ,at first,i1, tht> Se...:· 
r.:.tui"'ic&t foa Stisat~ :;ii..: Tndu::;t1·ic::-s iii ~=~S'-trata,arid a.ftP!r Lb~ 
i,liase l.r.:3 betii 3l.4;.:<.:c-s:.;f;..;1J:.· implemelitc-d to mo·.-e- it 0•· do\ALle 
it in the lr1,;n and St.eel Comi;lc>:~ .in '.:i;:;.iralC:i. 

Tlie PHASE 2 {Anne:..: 5) me:1:,- be- J--.;_:a t p.j in the I ror. and Steel 
Complex i;i ~tj;-;uralc •. 

Tlie comv;oU·i· l.cinl;.;;,;·e bf,d i>er-.i.1,ht>1·a~ equipment for the' 
PIIASL 1 art .. list.~.j in A1~r.e:~ C:. 
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CAD/CAM system:; rely mainl:• upon soft~ . .-arc. To desci-it;t a 
CAD/CAM system in detail is,i~ larg€ ~~ssure,t~ descrite soft­
~are. According to present-day esLim~tes,tL~ top maL~fhctui·er 
vf relo.ted CAD and CAM syste1&&s &re:: IB~:,Computer-.·ii:.io&.,Intcr·­
graph,C&lrua,Applicon,McAuto,Control D~t~,Aut~-Trol,C~rber,etc. 
:&11 in ~SA),Matra Data~isicn,Dassault,Batelle,IKCSS,FidEs, 
etc.Call in Europ~).The most kno~n CAD/CAM s~ste~5 ar~ CADA~. 
CAEDS 1 CD, ;;.~:\·IL, Et:CLID, CA TIA, ~:EDt:S;., St .. :·;, ~;tCLL~, etc. 

A:'T sys!...~-..~i7-l~~c .:;;,-~!..e:w::, u1,J Si>-C'-=.;.hlize:J u.n&i'-•fei~t.-..~i;.g 
s~-strhl~ aI·~ -..:Ed o..; a ~tai.Jo.;ui;c- CA.~: u;..:.dult-~. 

For tht: Lili~· oil ;_i.dustr:· ,oii ;:t•n:.t-.ec.;. :::;uf-t-l~c .. · i.;,1::; ;;.a.1.: .,.u-.c.1.­
ta6~.:... Sv t.!,i.: ~~ t.!,c i-'i-v.,uscJ. sc,ftt.;are for tt,e rHASE ~ '&ii~ 

;custl;7 for PHASE :! a:; ••t:.!. ! vf !..l'-,c t'i!v~ c;,.~,'C~~! i_.i.i."vJl."- ~ ~ 

.. T""'r•,..TT'9'_T#.:"' 
.& • ~""' "- &.. ... v .£ -· 

\ -""r ••• 
~ • n.1. "' - .&. • 

I ""1" - .. I 
\ft.&."'"'' .,:,._ .... _t-"'-

,.l cd Sul· io~es) 

~. ~CES I 't ... x:.;' SET 

-L CASI'A 

3C S0l;.~ ~~Jel!~i r:~ m0d~li~g as ~~:1:, 
engiriet-1·lri~ sno.l:~.:;.i;:, a..r.d desigr. e;.a.lua.t:c;a, 
Fir • .;.te-Elt:mf:'11t ~;ct.:,( .. j, ~-~r 1-~rv~i·&r..1i • .iil~ fv& 
u.c.., li i a,t t v ..... !. .:, , St:RF - A.iT f v r iiin.'-: lt i 1,c- t . ,~ ... ! :o. , 

Material Requirement& f'lam1ing ( MRr}, v t:.E1 
en: t;etcko.s_E-~. 
Ai>Yl ied tv ;;.c-t.:lac..ii_;_~:c .. l, e le-c tri.:..:al, a;.~ '- .. 

t: !"'" •••• 

erig ir.cer i r.g. 
Supplier: ~lBt1·a. - ... . : - : -- . 

ua"'"a~ .£.:"-..&\.•11 ..J • .-'\ • 1 .t I ''•I' r 

xc:c~c pr~gr&~~i~~ syst~~ ~~t~ t0 R 

~ , .i-, :-a.:.;..i& iub.'--°!,~iic tucl~ a.rid ctlae l 
liiGC}aiilE:S. ~!,. Cb.Ia w.;c;,.i·~ OS o .:,t..aiado..!VJat 

' ....... 
...... -.. "' 
·- .""'\ a 

modul. 
Supplier: Cvmy;.iter-Aided !-fanufa.:-tur· l ;,~ 
International,Texas,GZ~ 
er Ce i·mar. ·.-ex-s ;.,n. 
CvLurg, Ce rr..an:;. 

Interfoce: soft\O&i·e bc-t;.;ee1; Et'.CLT~ nr.J 
(jthtr CAD systems,bet\.·een n.TLTD R11d 

Ai'T n·. 

Siu;ulaticli of mac!iir.;.1;g {.-.:utt.er j,iat.h 
i11 3D prt;i:.entation}. 
Supi;,lier: the: sa;ue- a.s ii.:&:-·~· 

. , ... 

Thi:. is the r.ecessary sof:..-..arE- for the 1=-ilot CAO/CA:: 
t-1· .. 1jt:..;t..Tv f;,;lly implement :..hi:. ;:,ufL-.are,it rE><jil;r""::. 
~.~-: y~c:.rs. A CI!f scft\itarc from vtl.E:1· ·.-c;.~vr~ ;.;a:• Le, ..... 
sl.cull.! Lt iiioyleruent~J st:parat.cl3· anJ ii1..!c-:;..ci1Jc.-;.:..l;,· ...,;, :-: ...... . 
IE~: rs/: ;:.la:;.,; mi~r.:>com_yut~.r:.:.. :t helt-;:, immer .... e!;, tc. t'• c-i·u:. 
~v1Uj..tHle:r .l,,ifla .. -.t.ru~t.\.ii'C fvr ;,c:; .. t .:;t.Ci.1~ lv;..c-i1«.! C,;D/~_.;:·I ,,; .-·.r;, 

F~1s,c:r~: ~:.-stE--r~.:.. 
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The ~HASE 2 of the project has been expected to start eight 
to twelve months after PHASE 1 has been initiated.The necessa­
ry equipmeht for the starting point of PHASE 2 are at least t~o 
C~C machine tools: one lathe and one fililling machine ~r machi­
ning cente~. Machine tools,~ire-cut EDM,coordinate measuring 
machines has been selected in order to cover the current and 
projected production within Strategic Industries and to expand 
applications of CAD/CAM systems. 

The additional co&puter hard~are,CNC machine tools,CNC 
wire-cut EDM,and coordinate measuring machines for the PHASE 2 
of the project are listed in Annex 7. 

For each purchased C~C machine tool or any other production 
equipment,an adequate software must be supplied,which is to 
some extent compatible ~ith the CAD/CAM s~ftware.For example, 
CMM manufacturers usually supply very sophisticated software, 
\Ohich can be run as a standalone s;-stem. 

Tc implement and run the PHASE 1 of the project is at least 
ten ~ngineers Lo be engaged: 

(a) hard~are maintenance and service,net~orking . 1 person 
(b} VMS operating srstem,system management ....... 1 person 
(c) EGCLID,applicati0n programs (eg.FE~f} ..•••... 3 persons 
(d) EUCLID,APT ......•.•.....•................... 3 persons 
{e} APT,postprocessors,CXC soft~are ............. : persons. 
One engineer for duty (a) is to be trained at supplier trai­

ning center for at least six ~eeks.Prerequisites fer the trai­
ning: electronics engineer, 2 year experience in microcomputer 
or electronic de~ices maintenance. 
One engineer for duty (b} is to be trained at supplier trai­
ning cente~ for at least six weeks.Prerequisites for the trai­
ning: engineer,2 rear experience in DOS or any other operating 
s:;stem. 
Engineers for duties (c},(u},(e) should be selected from a 
group trained at the Secretariat for Strategic Industries.The 
lecturers for such training courses can be provided by CNIDO. 

A draft of programs fo1 the intensive training courses 
(PHASE 1) has been presented in Annex 8. 

Below has been given a general approach to training courses 
for industry (PHASE 2). 

The CAD/CAM technology in itself is so all encompassing 
that the training program ruu&t of necessity reach a large 
~ercentage of a plant's personnel.Therefore,when the CAD/CAM 
tt:>cl;nology is introduced into a plant,a complete training 
program i~ to be not only recommended but considered an abso­
lut must. Cenerallr speaking,if industr~ does not train er 
help tc train personnel,the neces~ary skilled manpower will 
net be available.The shortage of skilled manpower in computer­
based technologies i3 not temporary,&nd if a plant relies only 
on its recruiting ability,rather than arranging tc train its 
own personnel, then the whole productivity of Lhal plaut i3 in 
danger.The first question arising in management's mind is lo 
whom should be gi ... en CAD/CA}f training,c:.nd the ans;.;er is:First 
to management itself-because without a kno'ftleJgeable manager­
ial lev~l,full ~Lilization of the CAD/CAif technology is not 
possible.The special attenLon must also be gh·en to the 
design enginnering staff and Lo the vlanning,Looling,producl­
io1i and quali L;,- control staff. 
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The prcgrams cf cotarse&, semil&c.rs, and .::onferer • .:-es shculd c..;;a­

centrste on applicstion-criented educGtion and on applied rese­
arch seeking practical "'a:is in ""hich CAD/CA~ technclcgy cara l•c­
utilized aoost effecth·ely in the industric>.! era\·ir.:.m;acnt. 

Generally speaking, there are three mair. goals for thest 
educ a. t: lcno.l o.1&d traininb pr~.e;rams: 

- g€neral tralning in the developm~nt of ~AD/CA~ t~chn0!~gy 
(usu&lly fer a man&~eri&l le~~l,according to Anne~~. 
but "'ithcut computer "'orkshops); 

- retraini~g of q~alifi~d s~e~i&li&tb fr0~ ~&rtic~lar ind\.i­
strial sectcrs (experiEnceJ specih!i~ts a.re i~trcd~ced b~d 
ther. tro.iriEd in the cor.cerned CAD/C_~~; 3c.ft.,..a1·c ~; 

- &rnP&·c:.l n&id <d-.-~Cic-e .. I trc.ining of full:;; qua.lific-<l c;..D/(";.~: 
tngihecrs and re:searchers in the ccncen.ed area of inJu.::.!.­
.L ~ [:vi ~~i·.:>vialiC! vf research &.. de· .. ·elcpmenl centftrS, or 
CAD/CA~ centers,~ithin a specific i~J~~try s~ctor). 



., 

. ~ ..... 

: • Ti&c- !.;a~~'-- caa£,iiaiae1 .. iia~ soft•a.rc is 1aecess&i."'~- for e11gineers 
ia: a&~eo.~ vf at'i-fli,.-e: .. l~~·••3 -...:i t.:,;a SLra.tes;.i~ Iucl.&stries,cthcr 
wis~ 1 l!.~ CAD/C .. ~~: ia.trvciui.:tiva. J;atv ir1dust.: .. ~.: !~·.·e!. '-'•ill bE: 
undu-;.~,. i~•:vlo,15c:d.G~r.caral Cii~l1."-·cri1i~ svftw.;are ""·as made 
m ... -:re: Llit1.it a d;:-'""a•J~ <lSO aaJ : . ..I.t :.:>'-.. ~t-.ia··e v~:"~r·e.._i n,•.: is .... ~·· 
o~1: .. · ••i~':-~.ified and/vr rcprosrai11;;,.;:J ·"·ei·3ii.Jii.; ~r the kno...-n 
pi·vgrn.w::.. iiiii.i~tiii~t•Lc<l un n r.c"w. ~1.:1.i·d-..aa·r. O.i•·~ ul;t:-ra.Lltib s:fst­
ew:; ~c=~~C~·!.. c,f ir&tera~ti·.:c Cvi•i~;.ctcr ga.-a.p:aic3 w.·?ai~!i ar~ 
3t,.;,_~: !..•c.;..a,g ~~;,:e!.oyed).Su l!a"::.r..: i.;> aiv t·'l. .. as . .-.11 Lv ;.;alt foa: 
G iac·...: ci&5 .i lit:"t a: i&a3 scfl•·•arc. ~·:},i ~e the l1a&d..-are costs are 
gv .ia.~ ... !vw.a·a, ~iat cosL c;f ::>killc.J ClO.iip•:r-. .. cr a.a."~ ~oft-.; a.re ar·= 
i1-. .... ·; cc.~iti6· Svftnare :;>i·t:.pv~C"-·3 fc,r tiac- pilvt CAD/CA~! project 
&ei;a:·c~-.;r;! . .:; Scueral Ciif;ia·iee1·.ira~ 30fL..-n.re ri.ii:j is of basi.:..: 
iii•J?•:...rL~r.'" .... e for C .. ~D an~~ C'.~~! ;;,,~.~;.;lcs. 

~.Tv ~::aLabll.5h ~t.c pilut CAD/C~:! project. cerate~ ..... St.ratcg5 . .:. 
IiH.:h .. a::.t.r.;.c~ ft.;.th tlar. fvllv~ir,f; ~val3: 

i wplc:naera tat. lvii o:: i.:unapre h-::: ii:~ i ·,. t, ijrv f c .;;::; .:. ""~,.: .. ~ CAD/C .. .\~f 
-·---·' ... _ ...... 
.::..,: .;:. t...C:.111~' 

iiiV•J·; :.;..~a.Li,_;;, ttrid mc.~;;L9:~iiC1.i&~c vf tl·ic implemer&tc:d CAD/CA~! 
~vft·..-o.re; 

t..L·u.i.&iin5 :""f 
irar ... l~;;-.cr.~-..:.:! ~n t!ac Si.1ccifi._ sect.vi. 

T11c. CAD/CA~! i.;roject neeJs nravL Oiil;:.- i;c-L·so1a~ n i th .;;0.1.puter 
scitn<:~ kh'->;,..·lcJge,but in the fir:;t ylac~ iiEl"SO&as \,o;.itl1 a 
de~p k.11o~l~dge of et.pp:iicai:.ivn·a·reci t'-·5CL~iC.i: nltl; Li1F" req,u­
i3i tc ca~&L.ili t;· ii1 sj·stems ana::..;-sis aii•i f-1·v&l·or.H1ai~6. · 

A succPsdfu1l soft~ar~ center relies more on technical 
c;xperts thc..ri ail;- oti.c-i. .enginne;::ing crg;ar.izc.ti•.;•~. th.::-refo1·e:, 
.i l is .iii&i-"vcLai&L Le, j..-ru·. i.de '-.:r .. rcc:ir i.,Gtl, f._:;r te:c!",riical 
c:Aperts ::>o ll,at trat:Y ca;, act.ie·.;c c .. higli sv~ia!. standing 
-. l t.I',ou L Li,ri.~u~ ia.tv uaa;&C.&5Ciiit!u·i... 

The bulk of the proJuctl",;i.t~· ca; ~AD/~ . .;~-! 
rr~m a relati~el;- small 
cipants {5-10 persons:. 

nuiiiL.er ~r l-ii5l.l:,· 
i·l .. oj~c ts ccmes 
.:.t••alified parti-

:";.\..-ide··s":cale t~·c,inir;g j.;t·c;gram:~; \;r; L~ir.:- ;AD/CA~: t.c ... :!.nu~og:· 
sh0ul.j be p:n;r..vted b;.- th<: Secreta;:iat for Strat~si~· 

T, '' . .I.JI l.llt:" 

• •...• ·~ .• , ~ ··~- -r-t. r-•'f"\ ,,...~., 
& 1&-='-... &. '"""' ,., LVll..::'li • 1 11\... •_.f" .. JI/ •_...n .. J 

, •.. , . . t 
.&.C "'C .L '-" <•IJ '-'"'= 

I . 
'-•.,; 

b1·,,_,~i L, .. : !.t:. , ... ,,itt~ri'-.:n~ ~vr.:...t.·vl iiiUi,,ifCa('.t.i..iring (~:c,::~:c). 

rvr full ut.ilizatior. vf t1.e c . .;~/ ..... Cui1 !.c:Cliiavlvg:· Lhr: traira· 
~iib ijl"t..h.:c.,:..~ a::u::;L i·ea..:h a relat.i· ... e!::· lc•r5~ i-'CI"t:t::r.tage cf 
;.:;lQrat.' s ::>taff .The fcl:vning f,;BctiCiia! g1·v•.ii->~ slaould be 
ln•; llcdcd; des i ~n ~- 11,.; i fi<.'t:' r in~,,~ l a1;;, i 11~, t.1..101 ; ng, production, 
~ual it:· -.:0nlro 1, and, in the f i r3 t i>lac~, tlie mar.ager ial 
level. 
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4.Sign~ficant efforts should be taken to include the subje­
cts,interrelated ~ith CAD/CA~ techa.Glogy,in university 
curricula. in Libya.This ca~ be the cLll loni-t~rm s~!utio~ 
for high~r computer education.Csually it is com~csed of: 
numerical methods in matl.ematics, high-le·.-el progra;r.ming 
languages (FORTRA~ for engia.eers},simulation and o~ti>ui­
zatiui.& m~tl10d.:., numerical geometry and computer grapl.ics, 
f lnilc ~le&tnt methods,production systems and cowputer­
aided mar.ufactur·ing. Tl.ese subjects c-.r€ a.lread;; ir. ur.i ver­
sity curricula of engineering deparr~~nts in devtloped 
countries. 



Fr cm 

7 Aug. 

11 Aug. 

18 Aug. 
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Misurata, - August 1990 

~ORKPLAN for Mr.Stanisla~ ZIETARSKI, 
~~IDO-expert on CAD/CAM 

lJntil Act i -..- i ties 

9 Aug.Meetings ~ith staff members of the Information 
Centre of the Secretariat for Strategic Industries. 
Discussions on the subject of applicability and 
feasibility cf CAD/CAM for Strate~ic Industries 
~ith Mr.Idris Sassi,Mr.Ahmed Magdoub,Mr.Shibani 
c~r0ushi and others. 
~etting f&~ilia~ ~ith hard~are and soft~&rE 
al the Information Cenl:i·t. 
~eading th~ project document&. 

16 Aug.Visiting the High Institute ~r Industries a~d 
Iron and Steel Complex in ~isurata.. 

., ., ..., 

Assessment of facilities for a CAD/CAM training 
cour:st:. 
An approach to yrofessional CAD/CAM \..OI·k:::; lat.:0;,,:, 
for the Strategic Industries. 

Aug.Visiting selected factories and plants ~ithifi 
Strategic Industries. The factories and plants 
are represantative fer the ?ectcrs:metallurgica:, 
chemical,ccnstructicn materials (cement), 
engineering.Discussions and consultations ~ith 
managers and involved enginters. 
Discussions on the conclusions arising from the 
... i::; l t .... 

Z5 Au,. 30 Aug.Visiting selected factories and ~lants ~ithin 
Strategic Ifidustries (continued). 
Survey and evaluation of the CAD soft~are and 
high-level lar,gu<:lgE-s,;.;t,ich cau l;c- nm .. !liJ ~"~ 
the training course. 
Assessment cf the mEu1;,;fa'-t.•uir.g method:::; and 
processes used in th~ companies visitE-J. 
~crking out the eaH~ntial concl~sions relat~J 
tc tl.e CAD/CA~! r'ruject,}.-lanr1eJ f;;,r U.t- St-c;c-tar.ic.o!. 
fer Str~t~gi~ Industrie:s. 



1 Sept. 
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6 Sept. Preparing t.ht CAD/CAM program for th.£- trair.ing 
course. 
Writing the technical report fur the G~vernment 
cf Libya (C.S.P.L.A.J}. 

8 Sept. 13 Sept.Submission of the technical :€~ort (draft} for 
discussions ~ithin the managerial level of Lhr 
Infcrmaticn Centr€. 
Final preparation uf lecturt:s 01,.J .:::~er~· i.:,t~ 

for thE trc..ir.ing course. 

CAD/CA~ training course. 

:: Sept. 27 Se~t. CAD/CA~ training course. 

29 Sevt. 

6 Oct. 

4 Oct. Summary cf the CAD/CAM training cour-.3c;.:.'..:.r.cli..:=..;.01.~. 
Final modification 0f the technical re~ort. 
Discussion~ on the hard~are and soft,.arE- p1·c•yosed 
for CAD/CAM Project and other practical steps. 

7 Oct. Preparation for dLparture;d~~arlure to Tripo]~. 
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Annex 2 

PROGRA~ for the CAD/CA~ Training Ccurse 
in the Secretariat for Strategic Industries in Misurata 

From l::i to 
Lecturer: Dr.Stani~la~ Zietarski, 
CAD/CA~ ~xpe~t of [~!DC,VienGo 

COMPUTER-AIDED DE:;c~ 
and COMPrTER-AIDED HA~rrACTCRI~~ 

!..e.cLUi'"C3 : 3C !av..ai·.;) 

I.I~~r~J~cti~n tu CAD/CAM 
~-~D/CA~: as a ft.riaa cf uaanufa'7t.ur ii1g au~ vra&tiGi"'i; 
f;.,ii<lau1ti.1La!.;:; vf computer Lechno.;..og:;; 
;;;c.. ia f ro.u.e coraputers, raic reco;upute rs 1 and prog•·ammable 
cV&ilI"' llers. 

: • CA.D s; s tcr..s 
Applicstiori vf ccwputers for desig .. ; 
~~o~~Lric modelling,engineering analysis,drafting; 
raonufacturi;;g date.. t.c.ses; 
hard~are fer CAD; 
enginnering and graphics soft~are; 
integration of CAD ~ith CAM. 

Introduction to AutoCAD; 
basic set of commands; 

3 hour:-; 

8 hour~-> 

advanced com~ands and comparisons ~itl~ main frame-based 
CAD s;;ste;1as. 

3.CAM system~ 8 hours 
~:c technology; 
ccn~entional {NC} and computer control of machine 
tools { C:\"C); 
direct i;umerical control (DNC}; 
adaptive control machining systems {~C); 
N~ parl programming; 
introducLion to APT system. 

4. TrH.l\istria1 robot:::; : hcui·~ 

r~.y~...;ical coufiguratioii..; ar.d tt.otions; 
i-1·05;,·~;;m;ing the roLut:::;; 
1·0bot a~plicaticns. 

5 .Comp;.it.~r-a.ided i;roces::; plat1nin6 
~~rt. famielies,group technol0gy,machin~ cells; 
aaLomat.ed vrocc:-ss planuing; 
machin&bility data systems. 

3 hours 

C.Comp\;ter·-aide<l a.>1·..:;d;.•ction plani1in,5 3 hours 
Cori.,;er.tienal production pla11:;ir.g and control; 
compu!.t:·t·-iute..;ratt!d producti.:;n management; 
enginee&·ing ar,J manufacturing data base; 
material requirements tilarmi1ig,shop floor control; 
~o~put~r-h~d~d quality cent.rel (inspection and testing). 



7.Computer process control 
Process interfacesi 
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hierachical computer structure and networking; 
process control strategiesi 
distributed control and direct digital control. 

8.Computer-integrated manufacturing 
Types of ~anufacturing systemsi 
flexible manufacturing systems; 
functions of the computer in a CIM. 

9.Summaryi final exa~ination 

3 hours 

3 hours 

3 hours 

Computer workshop { 36 to 72 hours } 

Exercises on the available application software: 
FORTRAN, AutoCAD,Release IO, PC-APT. 

l.Solving enginnering problems in FORTRAN 

2.Practical introduction to Aut~CAD 
Drafting the parts designed or ~roduced 
in the participant's plant. 

3.'Part prograaming in AI'T language 
Programming the parts designett-,drafted, 
or produced in the participant's plant. 

Course schedule 

lecture 
break 

9 hours 

14 hours 

13 hours 

On ~crkdays: 8.30 - 11.00 
11.00 - 11.30 
11.30 - 14.00 
14.00 - 17.00 

computer ~orkshop 
computers and a consultant 
available 



- 17 - Annex 3 

CAD/CAM Questionnaire 
for the Secretariat for Strategic Industries 

Date: 

Plant: 

Address: 

Names and positions (of persons inquired): 

I.Products manufactured in the plant: 

2.Do you have any automated part of your manufacturing processes? 
(if so,give details) 

3.Scope of design and drafting a~tivities: 

4.Is there any computer system installed in your plant7 
(if so,give details) 
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5.Is there any computer controlled production equipment 
eg.C~C machin~ tocl,coordinate measuring machine,process 
controllers (PLC},etc.? 

6.~here in your plant would you introduce CAD/CA~ techniques? 

7.Do you intend to send anybody to CAD/CAM Course organized 
by the Secretariat for Strategic Industries ? 
(if so,please give names ) 



PILOT CAD/CAM PROJECT for the STRATEGIC INDUSTRIES I 
Ho.rdwo.re conf lguro. tlon Mls1.1ro. t°"SepteMber 1990 

PHASE 1. Des I g n, dr o. ft Ing, C NC progro.MMlng,slMulo. t1on 

CAD/CAM \./orksto. tlon No.2 CAD/CAM \./orksto. tlon No.3 
VAXsto. tion 3200 VAXsto. tlon 3200 
Ho.~ l'IOl'IOry ~6 HB ~o.~d"'31~~"Y \f'o H~ Ho.rd dlslc .ji 0 HB ~%roo.l'lor TK fo C2~6 Mft) ~treal'lor TK 0 (296 HD> 

p1ro.t111g systel'I • VHS p1r-o.t1ng systol'I • VMS 

Color Gro.phlc:s TerMlno.l 19 ' Color Gro.ph1c:s TerMlno.l 19 ' 
Alpho.nuMerlc T erMlno.l Alpho.nuMerlc TerMlno.l 

u t .. 
....... ~ 
0 MicroVAX 3300 0 I z z to 
c 

Mo.In MeMory 28 MB 
c ' 0 .. 0 

+> (1'\ - Ho.rd disk 750 MB - +> (1'\ 
~ ~ - .... 

d 
.... 0 Streo.Mer TK 70 <296 MB> (.) 0 ,.., <t -+> 0 .a:a d d 

Opero. ting systeM • VMS "t;;o iii~ lei l/l 0 'ixX'-" .5- +' 
~ (\J "° 0 "° $ c d d 14- t ~ ~~~ f ~i L C 
s... ("') -~:c QI i: E: r I- L 
0 "" i: I- L L 

0 c: 0" VI QI QI 0 J, ;_! I I I lj_ ~ c 0" U\ I- ~ ~ 0 "t 'JI-0 ,...~ l.&.. '7 u ·- :w: >. :cu ·- :w: >. :c ~ t 1 L+> >- i-111 o.-
~+> ~ 1-111 0. L +' .. d '-
<t d ~.XLOl d QI L 

~ ~ 
c C\J <t d ~-~tr J, § L C QJ 

j i~ u+' ~"' .. "' u+' "~"s l::> :J N c u u :::>' Ill dd c I l/l c-nc~ c < !I! Q,I .... '- d 
' dd L d +' 'C 'L 'x •""" .. o.c 
QX s"'f~; 0 .c ·a, ~ ~ 

. Q,I Q,I ? ("') 
~ ~ ~~~! - 0. 

c:t<l: ~d~Q. - a. '- .... (\J 
~d 

c_ L 8~ o_. 
~ QI d ~i ~ ... u > :1:(1)0 U< -- ~ d .... c Q,I 

+' L 

j ~ 
w 

i. 
d .e dl .9 0 .c c 

r~ (I) o. I.. .CL 
Q.. Li. <t _.111 .9- QI 

< .. • ct I-

fi:T. - ~ 
~ 

This Is o. aro.phlC DrtHnto.t1on not lo.yout. by Sto.n11lo.w Zl•to.r'sk~ UNlDQ,Vl•MO. 



PILOT CAD/CAM PROJECT for the STRATEGIC INDUSTRIES 
CoMputer ho.rdwo.re o.nd Mo.chine tools Mlsuro. to.,Septe.'lloer 1990 

PHASE 2. CNC progro.MMlng (with Mo.chining slMulo. tlon),Meo.sureMents, 
Mo. nu fa.ct ur I ng,ln spec t Ions, D NC network Ing 

Coordtno.t~ ~.~~"'(~ 

0 
f'Qr ~orge por't~ 

NI 3. >e2.0><l.Qrl 

'w'tre Cut E:DM. CNC 
s;:;"ec•IC 111~ llad!M) 
Vo:•l<sl:z:e oppr. 

~ 
c: 
0 • 

~ rl 1 

DUAL-HOSTI Conf'lguro. ~Ion 

MicroVAX 3300 
- M~ l!t Ill 

-- 71!0MI aw.- nc ,.. '"' Ill) 
a,.ro.We ~°" 1 VICI 

Drive 
IHM PS/2 Modal BO lun1t 

3.5' 
... .. 

tB 1tll 1
1

.-
ie Bit~~ ii11, j ~ 

ihldli 
; .......... ···~r·····i ...... ___ ............... __ 

MCU 

Turret Lo.the 
CNC, c:ross slide <X >< z; 

o.oor 150x?.001'11'1 

Milling Machine L,~cu I 
CNC, 3- or 2.5-o. 
\.lork'tob\e r1tn 0.81"1 

Mo.chining Center 

~~k~~~rJs Min.3M 

1 MCU 1 Mo.chining canter 
L--1 CNC, 5- or 3-oxls 

W'orktoble Min. t.6 ,., 

"' 0 

I 
VI 

lily Stonlslu Zle'tor'sl<~ UNIDC.Vte~ 
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Annex 6 

The computer hard~are ar.d peripheral equipment 
for PHASE 1 of the pilot C..:.D/CA~: project. 

Item 

1. ~Hcro\"AX 3300 
Main me;aory 
Hard disk 
St:-eamer TK 70 

:S MB 
750 !-IB 
~~G MB 

Dri...-e Unit 3.5 " 
Operating sy~tem : ~MS 

FORTRA~,C compilers 

Main meliion: 16 m:: 
Hard disk 280 ME 
Streamer TK 70 296 MB 
Oyerating system: VMS 
Color Graphics 

, ... 

• , 

Terminal 19 " {or larger} 
{appr.1600 x 12CO} 

3.Alphanumeric terminals 

4.Plotter AC format 

5.Digitizer AC Format 

6.Laserprint<'r 

• , I) 
lill&1. ~"' 

1 

1 

, ... 

Supplier 

Digital Equipment CmbH 
Haupt...-er~altung 

Freischutzstrasse 91 
8000 ~uer.chen 
Tcl.{089) 95 91-0 

er 

Di~ital Equipment 
Corporation,CmbH Wien 
\·osendor·f.:r ~;ordring 2 
A-2334 \"csendorf-Sud 
Tel.{02 ~2} 6901-0 

as above or any oth~r 
compatible 

as abcv~ or Calcomp, 
Benson,Watanabe,Aristo 
Craphic,Quest Autom., 
Tektrcnix,etc. 

aa abo...-e or Calcomp, 
Benson,etc. 

DEC LN03 PLUS or any 
compatible for CAD 
applications 
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Annex 7 

The additional computer hard~are,CNC machine tools, 
CNC wire-cut EDM,and coordinate measuring machines 
for PHASE 2 of the pilot CAD/CAM project. 

Item Ho-:.· many .Supplier 

The additional computer hardware and peripherals 

1.MicroVAX 3300 1 
Main memory 28 ~B 
Hard disk 750 MB 
Streamer TK 70 296 MB 
Drive Unit 3.5 " 
Operating system : VMS 
FORTRAN,C compilers 

2.VAXstation 3200 1 
Main memory 16 MB 
Hard Jisk 280 MB 
Streamer TK 70 296 MB 
Operating system: VMS 
Color Graphics 
Terminal 19 " {or larger) 

{appr.1600 x 1200) 

3.Alphanumeric terminals min. 4 

4.Plotter AO Format 

5.Digitizer AO Format 

6.Laserprinter 

1 

1 ... 

1 

7.IBM PS/2 Model 80 1 
20 MHz 80386 microprocessor 
2 MB RAM (expandable to 16 MB) 
Ha1·d disk 314 MB 
Drive unit 3.5" 
Operating system DOS and OS/2 

Digital Equipme,t CmbH 
Haupt ve i·•al tung 
Freischutzstrasse 91 
8000 Muenchen 
Tel.(089) 95 91-0 

or 

Digital Equipment 
Corporation,CmbH Wien 
Vosendorf er Nordring 2 
A-2334 Vosendorf-Sud 
Tel.(02 22) 6901-0 

as above or any other 
compatible 

as above er Calcomp, 
Benson,Watanabe,Aristc 
Craphic,Quest Autom., 
Tektronix,etc. 

as above or Calcomp, 
Benson,etc. 

DEC LN03 PLUS or any 
compatible for CAD 
applications 

IBM,USA 

CNC machine tools,the CDC EDM,and coordinate measuring machines 

l.Milling machine 1 
CNC,3- or 2.5-axis 
Worktable min. 800 x 550 mm 
rostprocessor. 

At least 40 manufacturers 
from Europe,Japan,CSA,etc. 



- 23 -

2.Machi~ing center 1 
c~:c I 5-or 3-n:,; i S 

t."crktablt: min. 1600 x 1000 idm 

Pcstprocessor to APT-like systems. 

3.Machining center 
c~c. 5 axis 

1 .. 

Wcr~table min. 3000 x ZOCO mm 
Postprocesscr ta APT-like systems. 

4. Lathe, c~:c 
turi;ing .J: ~ 

u .... a.. 300 
turni~g length 600 
Postpro ... :essor 

5.Turret lathe, CNC 
cross slide (X x Z) 
approximately 150 x 
Pcstprocessor. 

mm appr. 
mm appr. 

200 mm 

6.Wire-Cut Electric Discharge 
Ma.;hine,C~C 
~orksize 300 x 500 x 200 mm 

approximately 
Programming system. 

1 .. 

1 

1 .. 

7.Coordinate Measuring Machine 1 
3 Dimensional fer parts 
300 A 600 x 500 mm appr. 
Prcgrammin~ system. 

8.Coordinate Measuring Machine 1 
3 Dimensional for large parts 
3000 x 2000 x 1000 mm minimum 
Programming system. 

Waldrich Coburg,Droop&Rein, 
Hey!igenstaedt (all Germany), 
Forest-Line,France, 
Parpas,Rambaudi (all Italy), 
Cincinnati Milacron,Wotan, 
Kearney&Trecker,Deckel, 
Ex-Cc~l-0,Pratt&Whitney (all 
USA),Nomura,Yoneda Tekkcsho, 
Hcmma,Niigata,Mitsui Seiki, 
Toyoda {all Japan},and others 

Waldrich Coburg,Droop&Rein, 
Heyligenstaedt (all Germany}, 
F0re~t-Line,France, 

Cincinnati Milacron,Wotan, 
Kearney&Trecker,Deckel, 
Ex-Cell-0,Pratt&Whitney {all 
USAi,Xcmura,Yoneda Tekkosho, 
Homma,{all Japan},and oth€rs 

At least 60 manufacturers 
from Europe,Japan,USA,etc. 

At least 30 manufacturers 
from Europe,Japan,USA,etc. 

Ingersoll,USA,Charmille, 
s~itzerland,Japax,Japan, 
and others. 

DEA,Olivetli (all Italy), 
Optcn,Leitz,~auser,Stief~l­
mayer (all Germany), Fe1-ranti, 
LK Tocls,Vickers {all C.Brit­
ain),Renault (France),Bendix, 
Bro~n&Sharp,Cordax,Hocre (all 
t:SA) , ~H tu toyc, Shin Ni Pi>On 
Koki,Tokyo Boeki {all Japan), 
and others. 

DEA,Olivetti (all Italy), 
Opton,L~itz,Mauscr,Stiefel­

mayer (all Cermany),Ferranti, 
LK Tools,Vickers (all C.Brit­
ain) ,Renault (France),Bendix, 
Brown&Sharp,Cordax,Moore (all 
USA),Mitutoyo,Shin Nippon 
Koki,Tokyo Boeki (all Japan), 
and others. 
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Annex S 

Draft 

PROCRA~tS for CAD/CAM Training Courses 
in the Secretariat for Strategic Industries in ~isurata 

Computer-Aided Design system: 

Lectures 
Computer 

EUCLID-IS. 

Duration: : mvnths 

160 hours 
160 hours 

I.Introduction; E~CLID terminology 
Parametric gecmetry,splines,B-splines; 
Bezier and 

,... ___ _ 
\..tVVI&.:> surfaces .. 

2.The workstation and interactive system 
Screens (graphic and alphanumeric); 
main menu functions,initialization table. 

3.Introduction to E~CLID-IS functions 
Screen management functions,selection functions; 
auxiliary selection and creation functions; 
graphic attributes. 

") 1 ..... c..... 11 

15 h 

15 h 

4.Creating points and lines 12 h 
PIC/CRE modes,grid,numerical input,point projections; 
segments,arc,circle,curve,compound line; 
utility, edit. 

5.Solid/Surface 
Solid/S~rface menu,prism,pocket,box,cylinder; 
revolution,sphere,s~eep,cone,complex volume; 
surfaces:polyn0mial,Bezier patch; 
topology:cut,fusion,common; 
tree editing. 

6.Transformations 
Translate,rotatP,reflect,scale,copy,array; 
dragging,reverse,repeat,deform; 
build transformation. 

7.Detailing 
Drafting,crosshatch,attributes,2D detailing; 
3D detailing,symbcls,fonts. 

8.Management 
Drawing,view editing,3D view, layers; 
assembly,local axes,names; 
data base,documents management,exita. 

18 ;, 

12 h 

15 h 
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9.Utilities 
Plotter,measure,decode,interference; 
perimeter,surface area,center of gravity; 
moments of inertia,volume/~eight; 
dat~ structure,calculat~r,DCL,macros. 

10.Display,erase,delete 
Erase only,layer,all,display points,layer; 
r~compute,purge,delete object,all,points; 
rt:co·•er 1 packing. 

11.A~pli~ations modules (special programs 
f;ora 10 to 100 hours,eg.FEM,VDA,SCRF-APT,etc.} 

Computer ~orkshop 160 hours) 

EAercises on the available EUCLID-IS software. 

15 h 

11 h 

5 h 



- 26 -

Computer-Aided NC/C~C Programming 
APT - I\' . 

Lectures .•.........•.. 160 hours 
Computer ~crkshops •... 160 hours 

Duration: 2 months 

1.Mathematical elements 
Parametric geometry,splines,B-splines; 
Bezier and Coons surfaces. 

2.Introduction to APT - IV 
System structure,part program structure; 
system description,statements. 

21 h 

s h 

3.Ceometrical definitions on plane and in space (2D,3D) 13 h 
POINT,LINE,CIRCLE,ELLIPS,HYPERB,LCONIC,PLANE,PATTERN; 
transformations-MATRIX,SPHERE,CYLNDR,CONE,QADRIC; 
TABCYL,RLDSRF,reference system-REFSYS,ZSURF. 

4.Input,output,canonical forms 8 h 
PRINT,TITLES,PUNCH,READ; 
CANON,OBTAIN. 

5.Parametric cu~ves and surfaces 16 h 
conic curves -CURSEQ,splines -SPLINE,COMBIN; 
surfaces-CENCUR,M~SH,PATCH,~lESH,COMBIN. 

6.Build-in functions,loops,macros 8 h 
Special applications as MACRO. 

7.Tool motions 14 h 
Point-· to-point mo~:ements: COTO, FROM ,CODLTA; 
part surface-PS,drive surface-DS,check surface-CS; 
contour movements-CO,TLLFT,TLRCT,TLON,CORGT,COLFT; 
tolerances-TOLER,INTOL,OCTTOL; 
limits to ARELE~; 
PATERN,POCKET. 

8.Milling the sculptured surfaces 13 h 
I'S,DS,CS,RECIONAL MILLING; 
collisions. 

9.Tcol definition and tool positioning 14 h 
TOOLDF,CUTTER; 
3-,4-,5-axis rnachining-MCLTAX,TLAXIS; 
tool in REGIONAL MILLING. 
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lC.To0l path transformations 
Transformations-TRACUT,CCPY; 
trans f ormations-\"TLAX; 
CLDAT applications. 

11.Differences between APT-IV 
s:;stems 

and other APT-like 

s imulo. ti ors .;;;, stem 

13.Interface EUCLID-APT (VDAJ 

Computer ~orkshop 160 hours) 

11 h 

" \., ... .. 

15 h 

10 h 

Exercises en the available APT-IV,CASPA,VDA,EUCLID-IS soft~are 



Dates 

Departure from 
Arrival to 

Departure from 
Arrival tv 

Departure from 
Arrival to 

Departure from 
Arrival to 

Departure from 
Arrival to 

Departure from 
Arrival to 

Warsaw; . 
Vienna . 

\'ienna . 
Tripoli . 

Tripoli . 
Misurats. . 

:1isurata 
Tripoli . 

Trip.::>li . 
\

0 ier.na . 

Vienna . 
\iarsaw; . 
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. Tuesday,31 Jul:; 1990 

. Tuesda;·, 31 July 1990 

. Friday,03 August 1990 
y-~ ...1 .... "'> 

• .&. .&.UGJ' 'V!f.I August 1990 

.Monday,06 August 1990 

.Monda;-,06 August 1990 

Sunday,07 C.::tober !!l~O 
Sundaj·, Oi October 1990 

Sunday,07 October 1~90 
Sunday,07 October 1990 

Wednesday,lC Cctotjer 1990 
Wednesda;-,10 October 1990 
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TECHNICAL COMMENTS ON EXPERTS REPORT. 

Project SI/LIB/89/801: Consultancy services regarding coaputer 
application in off ice and industry. 

Post 11-02 
(10 weeks) 

Expert 

A. Ai• of Mission 

Expert in Coaputerized Autoaation Systeas. 

Mr. S. Zietarski. 

The aia of the aission was to advise and assist the Secretariat 
of Strategic Industries on the potentials fJr utilizing CAD/CAM (PC 
based) for industrial applications particularly in engineering 
industries. 

8. eo .. ents on Assignaent 

The only right approach in projects heading for iapleaentation 
of autoaation projects, is to analyze very carefully the situation 
of th~ end-user, in •bis case the engineering industry. Only based 
on a proper assessaent of the existing and future needs, in relation 
to the possibilities and iap0ssibilities of coaputer systeas, the 
positive results of coaputer application can be aaxiaized. In order 
to analyze the current situation in Libyan industry, the expert 
carried out visits tt> selected factories, as well as gathered 
inforaation through questionnaires. Although the situation varies 
largely fro• coapany to coapany, he found out that there was a good 
understanding of Coaputer Aided Drafting techniques. 

It is generally experienced that for several reasons 
iapleaentation of CAD/CAM syste•s should be carried out in different 
phases. The following aain reasons can be mentioned: 

First reason is fro• investaent point of view: A large systea 
with a wide functionality can never be used to its full extent 
directly fro• the start. It is not un~sual that only after 2 years a 
coapany or institul~ is able to use all functions of a aajor 
integrated ~AD/CAM systea. Starting with a full capacity syste• 
would iaply a non use or partial use of software and hardware. Money 
spent on these unused parts could better be spent in a later stage, 
profiting that way fro• new developaents that took place in the 
aeanwhile. 
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A second reason is the organizational growth and developaent. 

Using a CAD/CAM syste• iaplies another way of organizing the design 
and aanufacturing activities. People therefore have to be assigned 
to other functions, with different responsibilities. It siaply takes 
ti•e and effort to go through such a transition stage. It is 
generally acknowledged that a carefully phased approach produces the 
best results. 

A third reason is technical. A coaputer syste• aostly is a 
standard product, but has the tools in it to tailor it to the 
specific requireaents of the user coapany. No~ in 11<>st cases, 
n~ither the possibilities of a systea nor the exact r~quireaents of 
the user co•pany are quite kno~-n at the outset of an autoaation 
project. A phased approach tailoring the system step by step, will 
reduce the risk of purchasing a coaplete system ~hich at the end 
appears to be unable to fulfill all the requirements. 

The expert recoaaended therefore further integration of design 
and aanufacturing functions which can be achie\·ed through a pilot 
CAD/CAM project. The expert prepared a concept paper along these 
lines according to his analysis of the requireaents. The report 
gives a detailed and practical description of the layout of such a 
pilot project, iapleaentation of which could require 2.5 to 3 years. 

Main goals of the pilot project are iapleaentation of CAD/CAM 
syste•s, and training of the personnel. It was concluded that 
training of personnel should have top priority, not only during 
project iapleaentation, but also afterwards. Directly related to the 
training prograaae is the recoaaendation to establish contacts with 
local universities. 

C. Report 

Expert report gives a good overview of the activities carried 
out during his aission, and gives a practical analysis of the 
current situation. Future activity phases are in sufficient detail. 

Report could have been aore coaplete if the results oi the 
questionnaires and factory visits were attached as an annex. Also 
soae annexes (systea layout) should preferably have been put in A4 
foraat for better reproduction. 

D. Additional activities 

In addition to the tasks in the job description, Mr. Zietarski 
further proposed a prograaae for an intensive training course in the 
field of CAD/CAM. He also lectured, organized ~orkshops, and gave 
advice on prograame topics. 

E. Conclusions 

Expert fulfilled his assignaent co•pletely, and perfor•ed 
t~chnically at a sufficient level. 

Report round to be satisfactory, with comments only on ainor 
aspects. 




