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Pref ace 

Denlop:lng countries ban frequently apnned the need for infomatioa. 

on tecbn6logies eYOl'ftcl or adapted by other de.eloping countries. Such 

infonaatlon will be of benefit to them in the appropriabt choice of 

technologies by prcwi41na altemat:i..es and also a ~is for prmotina the . . 
eu:bange of infonaation an4 sharing of ezperieace i~ this field. 

To respond to this na-4. the UMIDO secretariat introduced the 

International Technological Infonaation Exchange ~bani• (ITIEK). the 

· ultimate goal of which is to promote and facilitate international exchange of . 
cc..ex·cially aTailable technologies originating from developing couutdes. 

Vith1.n this aecbani•, collection and dissemination of ".special ltind of 

technological inforaation is organized through countries' focal points with 

the 118Si9Ull use of already existing ~ountry aystell8 and networks of 

technological inforaation. At the sa?ae tiae the ITIIM should be looked upon 

as a c•pleaeutary actirlty to DITIB and TRS, the two VPlJ-establishecl 

informational eystma aerrlng the needs of developing countries. 

'Die information collected fr\Ja a national foca~ point.is disseminated in 

the following way: 

-sent to the focal points of other developina countries for disaemi.nation 

am:mg national entrepreneurs; 

sent to SI'DPAs an4 JPOa for clia..Unatioa uaiaa mr channels; 

put iato the DTD databae to auwr 4-velopiag countries' requests for 

specific tecbaololical inforution; 

pa\lisMcl in the fora of llookleta, •TecbnoJ.osie• fr• Deftlopiq 

Countries•. 

!bis P'lrtJcular booklet la prepared uiaa techaolopcal aacl eeonoaie 

infomatioa rece!Ted fr• Iadiaa aa4 YapalaY focal points. lnfomatioa on 

ucla partlnJ..lr teebaoloaJ i• arraapcl in cloH corre.,oadace witb the 

follow1aa qaeattCHlllAires 
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I. Ti.tle of ~ technology with the underlined'. keywords. 

II. Br.ief deacrlptioa of production process and final product. 

III. Leftl of deftl.opmmt aacl basic data including: 

production capacity; 

:required equipment; 

raw -terial.a required; 

plant site area; 

required llallpOWer; 

eneraJ comnmption. 

IY. Piuncial data iacl.adiag: 

inwstmeat coats; 

procluctior costa. 

Y. Wbat is proposed: a patent licence, lmor-bow, joint 'ftllture etc. 

VI. Contact addre11Jaea. 

Tbe queatiou are designed in auch a •Y that the 8118Wers to thea 

coutitute a prel:lllinary picture of the technology in queation which can be 

boupt or sene as a hasis for co-operatimi. More detailed information can be 

recei..-ed directly frm a national focal point or frm the oner of the 

tedmology. 

• 
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Technology profiles ~ the 

Inter!Mltioaal $tandanl Industrial Classification (ISIC) 

ISIC Title 
classification 

Poocl 

ISIC 3122 Technology for aanu£acture of coapounclecl 
nutrit:lonally-halaaced anfwal ·feed 

Textile 

ISIC 3213 Technology for waking hoses 

Imf uetrlal chem.cal• r 

ISIC 35.ll Technology for llalting ethylene f roa ethanol 

ISIC 3513 Technolo(t!-~or waking synthetic diaperaiona 

ISIC 3513 Tecbno~ogj- for waking polyester tanks 

ISIC 3513 Technology for waking SS per cent dbinylbenzene 
901lomer 

ISIC 3513 Technology for 1181lUfacture of pl.aaticf.zere 

Other cbalcal 2roducte 

ISIC 3529 Technology for waking bleaching clay 

ISIC 3529 Technology for waking dieperaion adheaiTea 

ISIC 3529 Technology for diatlllation plant and aolTent 
~ractioa proceaa 

lubber laduatry 
~ -

ISIC 3551 TecbnoloSJ for llaltiq croaa-ply t,rea 

ISIC 3551 Tecbnolo11 for aald.115 cro••-ply tractor t,rea . 
ISIC 3551 TecbnoloSJ for llaltlng blcycla- aad mopecf-t,rea 

ad tube• 

lSIC 3551 TecbnoloSJ for tyre re:reaclina machinery and 
kaolr-haw for (a) hot capping aad (b) precured 
retreading 

ISIC 3551 Tecbnolo11 for autOllOt1Ye tyre and tube 
uaufactur1na MChiaery 
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16. ISIC 3551 Technology for ••king babes for all sizes of 
aut:caotin tyres 

17. ISIC 3559 Tecmaology for uauf act:ure of tread rubber (hot: 
capping~ 

Plude incluatry • 

18. ISIC 3560 !be~pl.aatic product--Utng 'by injection and 
blow molcling 

Pottery - Qim 

19. ISIC 3610 Porcelain prodact-uktng 'by wt preaaing 

Ot:1ler ainera1 er!cluicte 

20. ISIC 3691 Technology for ..ting grain refractory 
-ter1ala, uotheraic and iuulatioa pcNders and 
plat ea 

21. ISIC 3699 Steatite product aaking 'by dry pressing 

Pabricated .eta1 prod~ 

22. ISIC 3813 Technology for design and llBDUfact~~~ of solid 
fuel, oil and gas fired boilers 

23. ISIC 3819 Technology for ..Ung welded link chains 

24. ISIC 3819 Technology for ..ting springs for vehicles 

Loa-electrical whiae:ry 

25. ISIC 3824 Technology for roller covering 

26. ISIC 3829 Technolo17 for aamafacturlng c~ait:y deepwell 
r 

hand ,.,. 
'-

27. ISIC 3829 Technolo17 for ll&ld.ag oscillation a'worbers 

28. ISIC 3829 Technology for des1p ~ad unuf acture of uh 
haaclliq equipmeat for fo11sil fuel fired boilers 

29. ISIC 3829 Technoloa for aamaf.:ture of pmpe, electric • 
llOtor• aa4 starter•• naewbla eaer11 •J•t_. 

30. IIIC 3829 Teclmolo&J for ..uaa eartllllorina uchiae• 

llact.r1' .. al whlun, anaratu• and anliaace• 

31. IIIC 38JIJ TecbaololJ fM INklaa cable• 

Trasport !9uif!!!t 

32. IIIC Sl4.1 Tedmol,•IJ for .. t:.111 •&OM 

-~-
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33. ISIC 3843 Te::hnology for aaauf act:ure of c~rclal Tehiclea 

Other iumuf act:uring lnd•t:riea 

34. ISIC 3909 Teclmology for ..Uag plaat:ic coil slide 
faat:enera · 

• 
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'fecbnology for mnafact:are of CC!W!Op4e4 natritinall1 b!l.!n~ aniMl 
.f!!! (ISIC 3122) 

It. (a) Proper Hlec:tion of raw -terial• 

·Cb) Laboratory analysis of all r- •terial• 

(c) ..,__terial• are pat in a rocker ... ft wbicb tak- the -terial 
tbroa9b elevat:or t:o •t:oratJe bin•, fraa wt.ere the -terial i• 
pa•Hd tJlroa9ll bigh-•peecl grinder, fraa where tbe grinde4 -terial 
is tak- by elewat:or t:o ftrtlcal aiJmr8 wt.ere tbe varioas 
r..-.aterial• are aaifonll.y 111-4 ancl pa8Hc1 on t:o a coatalner 
where 110la•~ ancl •trMa are eambillel ancl CDD'ftrted t:o a pellet 
-cbine. '!be pellets are cooled in a ftrtical cooler an4 •t:ored 
in bin• before tbey are pacbd in.an aat..atic fillintJ -cbine. 

(4) 'Ille fini•becl pro4act i• in tbe font of -sb/pellet .._.. is ~tect 
before final 4i•patch. 

III. Proclact:ion capacity1 100 ton• per day 

Rav -terial• reqaire41 

Plant •ide areas 

Required -powers 

ll'nerft con•aaption 1 

IV. InYntment cost•• 

About 20 differ•t -chine• are required 

Include• nt-ln•, llineral•r animal 
protein•, 999. prot., brans, oil cak- etc. 
Arn required for tbe plant, garden• etc. 
i• aboat 1 acre. . 
.Approdmat:e -pcRMr reqairecl are 2 
engineer•, 8 techniciau, 8 •killed 
worker• an4 30 aukillect worker•. 
Connect:ec1 power loe4 is 200 n. 

About UBI 165,000. 

v. Know-bow an4 also joint Yatare proS10•e4. 

VI. Contact ac14r••s 
Bbuc1ari CrosfieJ.48 Llllit:ed 
ao.bey Atra .... 
11aa91ta - 453 771 
(Di•t. Jlldore) B.P. 
Jwlla 

~eles1 0735 - 251 fSID IW 
...... 39382/30569/36667 
cables nlD - J._. 
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(2) I 

II 

- , -
h_chnol091 for Nklng boses (ISIC l21l) 

Darin9 t:be -afacmre of tbne types of final products, fine ladi­
••' atockia9S• -.a•• an4 boya' aocta, of dyecl yarn and of polyaald 
rav yam,· 1a.auca1 technological procesaes are uech tnittin9,lln­
k1n9 tbe toe, dye1n4J, izonin9 and thez.asettin9, quality control, 
·1ebell1n9, acljast1n4J anc1 pack1n9. The sequence of tbeae phasea di­
ffers accorclia9 to the type of product: 

l. La41es'fine tights (pantyhose), socta and up-to-knee atockings, 
11Uufacture4 of polyaaid atretcb yarn froa 17 to 67 dtex. 

2. llen's sock• an4 knee socks, la4ies'aocks, up-to-knee stodtings 
or thick tights of cottall, wool or acrylic blends with texturi­
se4 poly-14 fi1-nt yar and synthetic men's ad lacli.es'socks 
aucJ up-to-knee a_tockinga Of poly-14 yams. 

3. allldren'• aocka ucl knee socka and Ughts of cotton, wool an4 
acrylic blen4s with poly-14 yarn an4 stock1n9s of pure cotton, 
..ool, polyarcrylonitr11 or polya.14 fibre. 

III Total annual output of the plant is 15 llillion pair of hosiery go­
ods provi4ecl that production ls in two shifts (16 hours a clay), 

250 clays a year, out of which: 

Type Daily 
·capacity 

Yearly 
capacity 

Percentage 
of total 
production 

. 
1. Ladies' stocking• 24000 pair 6000 000 40 per cent 
2. Men's socks 30000 7500 000 50 
3. Children's bosee 6000 1500 ooo 10 ______ ....._ _____ __, ....... ...-. ....... _ __,-..;;.. ______ _ 

Total: 60000 15000 000 100 

a) ltaquincl -cbinery - aboDt 455 •chines of different ~s. 
b) Beqain4 llllOallt of raw •terials. 

- Synthetic PA yaai 250 000 k9 
- cotton yarn 13 ooo k9 
- Jtabber yarn 188 500 q 

ror 4y•inf of bosn me! PA yaai in total yearly amount of 
243,000 kt it is reqairec!s 

- Aci4 clyes 1,f I 
- Aailiarie• 

vabiq ..-t 21 
li~ • Cln•llint a9eat) 21 
A.Solpbats (riuinf) 31 
•11of1xan • (NttiDf J 31 
CB3COOll IOI Crcetic acid) 31 
ceraniD llGI (soft:eDinfJ 31 

Accessori•• 
- Kaittift9 DN41e• 
- lillkers (boclkaJ 

3 700 k9 

• too t9 
•too kt 
7 300 k9 . 
7 300 k9 
7 300 k9 
7 300 k9 

tt5 ooo pc•.per.year 
601 000 pc•.per year 
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c) Required area for the plant site 
l. For the production of 15 000 000 pair_of the hoses in two 

shifts (16 hours daily) it is necessary 1:o have workshop 
space of 7 550 a 2• !his surface does not include the spa­
ce for power pI:ant, offices and other camon prellises. 

d) ·Required manpower 

Degr~.;.. of personnel education fte nUllber of workers 
male female total 

1. Unqualified 19 15 34 

2. Semi-qualified 2 

3. Lower education (elaaituy scbaQl) 

4. Qualified workers ( waiticmal admol) 42 

5. Secondary school 25 

6. College degree 13 

7. Highly skilled werkers 57 

8. University degree 7 

Total: 105 

e) Required utilities 

344 

2 

50 
11 

3 

425 

346 

44 

75 

24 

57 

10 

590 

- The total installed electric power in pnx1uctioh plant 41-7 JGf 

- Required t:ecbnological steal un3er the prasme of 3 200 kg/b 

- Required quantity of industrial water 11 a3 /b 
- Required quantity of CXJ4U888d air mcier the pi&m of 78 a3 /b 

IV 'l'be construction cost of the plant with total are.a of 7 550 a2 

(without power plant anc1 offices) is: 2 722 356 USA I 
Import and asSUlbly costs of tbe plant an I 250 000 USA • 
!ft1e total procluctiOD expense• (tbe cost of 7an,packiD9 -terial, 
accessories, amortization and otber expensa saleria and taxes 
excluded, are I 474 000 USA J per year. 

v TecbDOlogy transfer extent: clesiping and aglMering, selection 
anc1 teatin9 of materials, llakiat of teclmicral and econOldc pro­

jects, quality control of pro4acta anct rw •terials, e4ucati­
on of personml. 

VI Contact addrass 
ror aore details, plea .. contacts 

The Yupsla• cater of 'leclmical an4 lcientific o.:n r iltatiaa 

11000 .. ltrllde 
llobodana Penezida-arC.., 2t•31 

TU9091aria 
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(3) I. 

II. Bthylene la produc:e4 by catalytic dehydration of 95t v/• et:banol 
(rectified spirit) either adiabatical.ly or· bothenlically, aep.ndln9 on 
client'• reqai~t anc1 infraat:rucb1re. 

In the adi.i>atic procese rectified epirit ftpoar, llixe4 with •'=-• ie 
peeee4 at higb te11peratare Oftr a fiJrm catalyat bed !A wbieb 
near-total c:amreraioa to ethylene taltee p1ace. '!be ~ gaaea .na 
quenchect, •crabbed, ~; refri9eratei anc1 6ri"?:'I to pr4ace ~ 
v/v ethylene gae ae final IJrOdact. 

In the iaot:bermal proceea, rectifi .. epirit .apoar ie ,.aeed Oftr the 
catalyet in. a tabalar r•~ .:.la ~ch ...:lotlMtr9ic naction beat i• 
provided by condenein4j ~- yapou. ~ pvrt~•-cation pzoceea ia 
the .... aa t!;at aaed in acliabatic roate. 

III. Production capecity1 Op to 4000 baa/year per train ethyl... by 
ieot.ber9al routes anc1 

JV. 

, up to 1000 tona/year per train ethylene bl' 
adiabatic route. 

Baeic e1l4Jineerln4J for all i~ of equipment 
will be furniabect. 

Rav -terial• reqaired1 (a) 9!»t •/• rectified apirit 

Plant eite ar•1 

Jlequired manpowers 

(b) proprietary dehydration cataly•t (importecl) 

1000 a2 rooflea• atructure for a 4000 toaa/year 
plant. 

(excl1M'lin9 aanqerial, nperriaory anc1 
•int•ance ataff) 
One chem.a~ per abift for qaality control• 
One operator per ahift (cbftiatry background)• 
'l'Wo an•killed wort.en per ahift. 

Hiab!tk 
Stea 4.0 tcna 
hel oil (10,000 kcal/k9) 90 litr• 
Power (proCeaa only) 150 Kwll 

Iaoptpal 
1.5 tou 
90 litr• 
260 Kwb 

(in4icaU.,,., depend• on etby1.ae pr•nr• at 
battery llllit) • 

ror a 4000 toD•/y .. r ~1ant within battery 
liait• approsimte ine•t:Mnt woa14 be a• aa4er1 
OSI 1,250,000 bf tbe i90tbena1 roates 
UBI 1,000,000 bf \.be a4iabatic roate. 
'fbi• will ct.,...s on tbe lnpat malt ooat• an4 
blDcM camaot be •ti•ted· ...... , tbe 
conHllption of r• •terial alcobol per ton of 
proc1aot i• 2.4 kl per ton of etb71ae bf either 
roate. 
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v. 11bat b pxopoH41 
(a) lluufactarincj licence for a fi:ail fees 
(b) Knolr-bow anc1 ell4Jineerin9 pactage for • fixed f,.., 
(c) Training for cll•t • • tectmica1 penonnel ill India OD plant 

operatiCllla,. ..tnblDance anc1 qaa1ity cantro1 for a fiJbad fee• 
(d) Start-up ... 1at:aace an4 4-atration of pa..~m.ance gaaraateea OD 

... _..Y n~t .,..!:•· 

n. Contact addreaa• 
11r. u.a. aao 
a..rai •vgu- (Operatimaa) 
Poi~ ld.ll!tecl 
7,. J-bedjl Tata ltOlld 
Claucbpt:e :!lec1-t.~ CID 

Bmbay - 400 020 
11141& 
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7ec:bnOloW for Mk1D9 mthetic di!J!!ra1ona (ISIC 3513) 

Synthetic cU.apenlau an pnllactad by polpertaation la .aulalon 
vblcb lacl. ...... ·follcNs1 

Pnpar&Uon of rw -t:ertala (c11aolat1on of prot:ectl• colloids 

enll lalclat:Drs,Pft •••l•lf71a9 of MDCI 1n),chugin9 reactors, 

atirrlag ... matlllg idatan t:o tbe polperiUUGD •tart; 
tolpiHiuUon ~ a..r •Dlllt:aDMMIS aM'ln9 mcncmara an4 vater 
to the _. of polJ'lllU'i-aation; 

CooliD9 follORd by ldxt.n9, plaat1ct.ain9 if 1t la necuauy and 

filt:8ri1l9. 
Prolucts an polyvtnylac:etate and copolymer clispersians vitb tec­

lmical cbaractar1at1ca1 

- viacoait.y (Bzookfle14, 2ooe, so EJlll) 

- 4ry substance 
1 000 - 50 000 llPa • 

.f O - 60 t 

- partit:le• size 0,1 - 3,,-
Producta a:r:e used u binders for production of dispersion paintf;, 

for production of dispersion adhesives and as binders and fini­
abin9s for textile fabrics. 

III Economical capacities of tbe plant for the production of synthetic 
dispersions ue froa 5 000 to 20 000 tons/year. Here i• an outline 
of a plant with an annually production of 10 000 tons/year. 

a) Required •chinery and equip1ent - reactor for pol)'llerization, 
conclensers, ~tainera, filters, pmapa, beat station and •u-

~- ---
uring ancl control inatramnta - ~t 50 -chines. 

b) P.equire4 raw .. teriala 

'!be Min raw .. terlals area 6. bydroxyetbyl cellulose 
1. vinylacetate 11e>nomer 7. various e1111lgators 
2. aonomers of acrylic esters a. potassiua persulfate 
3. 41-buty~ .. i.ate 9. sodium carbonate 
4. vinyl versatate 10. hydrogen peroxide 
s. polyvinyl alcocol 11. various plasticizers 

c) .. quired area for plant site 
i&i Area 

1. Pro4uctiOD hall 
. 2. Offion an4 laboratory, 
3. Stoke-house-close4 anc1 oonrecl 
4. Tank storate fam for 11tuid •terials, 
s. Ama fer --- - a.-.t of -ta ... , 
6 •. ~a for cooling towers, 

(18 • 20 • 15•)2 
150 • 

(50 • 60 • 10.)2 
1300 • 

200 a2 
300 .2 

7. ca.ms ... for stonlgl of pa.tng at9r1al - ,.i.ttm 
400 • 2 8. Courtyard and internal tz"usportin9 •ystea, 
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cl) Bequlncl Mnpouer 

I tea 

a) Pzo41actloD 

facalq e4acaUon 
facalty .tucat10. 
•can4•1Y school 
aeCaedary school 
schml.cal workers 

b) Ston-houe 

Job 

tecbDical ~ger 
teclmologlat 
cblef clerk 
-~orau 

..Upulator 

atorekeeper 

llo. 

l 

l 

1 
4 

' 
l ·~ achool 

cpaliflecl workers · vorken in store~ 4 

c) Laboratory 
facalt.y education 
aec:onc1ary acbool 
accutomed worker 

cl) other worker~ 

e) Required utilities 
Item 

Electrical energy: 
- estimated consumption 
- voltage 
- frequency 
- installecl power 
Vapours 

- consumption 
- pnssure 
- temperature 

laboraton manager 
-lyst 

1 

2 

1 clisbvasher 

• 

ou•ntity 

75 kWh/lt of procluct 
220/380 v 
SO Bz 
630 KV.A 

0,1 t/lt of pr04uct 
1,s bar 

105oC 

lV Investment costs of eoutraction of the synthetic clispersion making 

plant are estimated at I US 9 000 000. ·Production costs are apporx. 

140 ' US/ ton of clispersion. 

v Know-how for pro4uction amt .uketing of synthetic dispersions is 
offered. 

vr contact adcSreass 
ror more details, pl .... contacts 
'Iba Yqoala• Center of ftcbnioal and lciatif ic OOC.Utation 
11000 leltr• 
llobod••• Jten9•id•-Srcnana, 29-31 
Yaplana 
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(5) I 'feebDOlOIY for Mtlag pol:rester tuts (ISIC 351') 

11 PEOtlacta an tub Vitia tisbecl or flat bottm. 1D ftrtlClll or borl­

aontal wnioa. •table or transporable vitla ..rloaa d1-ten 8D4 

W»l- tbat WZ7 &ca 180 to IO 000 a.3. 
Pol:raater tant• an mcl 1D1 cHmlcal indaatzy u atora19. ldld.ng 

aD4 pEOCUaillg wssels for wriom t=tcala1 pe~ta~ for 
storave u4 transport of lllaeral Olla u4 ott.r a.riYAUvea &am 

reftnary.proce••• foo4 1D4astzy ~ atorage of u..t4 pro4ucta .­
-.-t:.bia oils. ld.lk. fruit jaicu. vina. -t· u4 n.gar, agrl­

caltme for storage of fertlllsen. bublcidea. fangi.cidu. etc • 

. .. Hlumfacturlm.t proc:H•• of tub· bua 91Us ,JelDl-. pol,ester 

are atartecJ·· bl' •Ising polyester nsla u4 accelerator ..a ac1&U.ng 
catalyst to the obtalMct llbbre. Parts are ·..a.. of prepue4 Ills­

tare by its moalting ana reinforcing vi th glu• fibres~ After vel­

di.ng of postpol,_rluUon la ac:bieved in postpolymerlsation oven. -

III Accorcling to t:be produ--tion sch- ac1opte4. the polyester tank .u-
1.Dg plant is capable of proclDclng 1 200 pieces per year. Tables 

1-4 are base4 on the above scheme. 

a) Table 1: Jtequirecl -chinery amt equip.ent 

I tea Ro. 

110ul.un9 llDd vln4ing -chine (big) 2 

Moulting aQCl winding .achine (..all) .f 

llOalda (big) 5 

llOalds (..all) 10 

W.lcUag eqai19Ht 10 

Postpoliaerization onn(ap to 110°c> 1 

'!'eating clnica 1 
BleYator u4 fort-lifts . 
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b) Table 2: Reqaincl uomat of rav -terlah an4 .Ullti~ 

I tea 

- -teri•l• 
-in 
Glass f1bru 

Veil 
Aceto• 
Styrem 

catalyst 
Accelerant 
Other reinforc ..... 1-:u 

Energy nqai:r ID 8Dt 

Transformer 150 DA 
Consumption 250 _./year 

c) Table 3: Requirecl area for plant site 

Area requirement 
Builc1ings 

Production ball 
Awd.lliariu 
Oftn 

d) Table 4: Bequired •npower 

Itea. 

Faculty education 
Secondary-sCbool education 
Bigb-skille4 workers 
Qualified workers 
Accustc.ed workers 

250 tou/year 
140 tou/year 

20 mns/year 
20 t.ona/year 

3 tons/year 
5 tons/year 
3 tons/year 

20 000 • 2 

3 000 • 2 

1 000 .2 
100 .2 

Jro. 

3 persona 
5 per80DS 

2 pu'SODS 

20 per80DS 
15·per80DS 

IV Investment costs of construction of tbe poly•ter llak1D9 plant are 
esti9ecl at f us 730 GOO. Production costa are IH*Dl• f m 1 000 ooo. 

v 'l'ecbnolotY t:r-f•r extents eclucatlon of per80DD81, :ready projects. 

VI Contact a44ress1 
For 110re details,plew contacts 

'lbe YQf091aY Center of Tecbalca1 aDCI lcieaUfle Docmentatioa 
11000 lelfrade 
llobodana .-...11da-1rcana, 29-31 
Yqoslari~ 
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T9cMo.J.on for .uDJ 55' !U.Yiarl19111a •pt (ISIC JS13) 

... -t:eria1 DletJayu.n- ia ,.n foaa i• obtaiDa4 br fracUoeaUon 
of tbe llPt pc>l.~Dea- au • wllicb ia a.ail.abl.e 1a any 
BtllyU..- plaat .-rat.lag • tlle IJula of hiedel Sraft•a ... ~ ... 0089--• of 
catalytic dllyi..tloa of '*'-· 
Parifiecl dieC:JaFU..- i• craeJre4 eatalytieally 1a Ue pnawiee of 
n- ...i tm enae Mriarlhea ... ttaua PEoa.c.s l• parifi.a t.r 
caatl- ,,..... fracti09atiaa 1a a aerl• of .U.atillatiaa m..ra 
aaia9 pol.,..rlaatiaa t•••U:an. ne fiaal. (IEoclact: emf_.. to tbe 
follGldllg apeciflcatt.oea1 

9WH!!l 

Di~U.­
Sthylrillyu.tsene 
~u.a-­
lleaTiera 

53 - 55 
40 - 43 

1 - 3 
1 - 2 

J:t ia - eltUIHly nactift ____. nqgir1Jl9 inbibitiOD vit:b 1000 ppil 
p-teztluy batylcabcllol ud preferably nfrlgarabd atorage. 

IJ:J:. Prac1actloa capacity1 Up to 900 toes/year. 

... ic -.1DMriD9 tor all i~ of eqaipmnt 
will be faraiabed. 

- •t:erial• reqaincb (•) Diet:byu.tsene of at i..at 98' by weipt 
parity. Alt:enatiftly, light 
polyetllylbeasene •tr- eo11talniag aroad 
80t dietllylbeD._ wbicb caa be pirifl.e4. 

Plaat •ite ar•t 

leqairecl •• ,._, 

(c) irertiary t.atyle11teebol inhibitor. 

1000 92 roofleu at:raetare for a 200 toaa/year 
plat. 

1 ... ft per Rift for qaality CGDtrol 
3 operator• per alalft (clamiatq becqroaa4) 
2 mklllecl ws• 1n per •Ill.ft. 

(a) ._1 ot.1 
(~) n.otrU. power 
(c) •~ 

Per toa• of ~ 
(200 toDa/yemr plaat) 

1100 lltr• 
1000 .... 

'° toa8 
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IV. Ia,,..~t coetaa Battery Umt ia9ee~t coet for a 200 tons/year 
plant l8 appzoz. us:I 800r000 

PJ:oaa..""'ti• cueta1 '!bi• will depem4 cm tlle illpllt: anit costs an4 hence 
cnnot .,. ..u.atec1. - -teri.1 di~lbensene 
(98t) reqai~t i• 2.5 m/t:oa of pEOChact. 

v. Pl:opoaal• fora 
(a) Kemaracturing llC*aCe for a flad f-s 
(b) baW-..., and t1D9ineering pacbge for a find fees 
(c) Traildn9 for cli•ta• technical perml la Iallia on plaltt 

operatlODSr ~tenenc:e. and quality c:antrol for a fixed feet 
(d) 3t:art-ap H•i•taace and 4-stratioD of perfo:muce guarantees OD 

--day ~ bests. 

VI. Contact a4drea•a 
llr. u. s. Bao 
General 11ana9er (Operation•> 
Polycbea Limited 
7r J ... bedji Tata Eoad 
Churcbgate Reclalllltion 
Bombay - 400 020 
India 
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ftc!mDl.ogy for ~actme of pJ•"l'tan - (DOP,, D:Im,, DBP,, DmP,, 
DIDP,, BBP,, 'IOlll,, Dml,, Dml etc.) (ISIC 3513) 

(a) Plaatlcisen1 

(b) PVC c f»'l llGDl1•1 

:it l• bulcally u eeterlflcatl.all nac:Uan 
1JnQlyiJa9 acl4/~i4e ... - alcolml to 9i~ 
.. ft.Ml ..tar wM.cla la plrifl.a to gift pEoclact 
el U. nqdn4 ..-ciflcatl.ca. · 
Are ol*•lmd bF lliJda9 Ue r• _terlala,, -1.Y 
t:11e reel-. plaatlcisera u4 otber .auu .... 

o 1¥-".f' cu t:ab 11p tmsk-r pmjecta oz caa 
- -terlala nwdn41 --- t ...... fcal lmolr-bolr .... a.tali.a ~ 

~-for tile...,.,... -timd it-.. Will 9i~ 
Pi.at aite anac 41etallell pnj.M:t report apan nqaeet. 

:ia ... ~t coeta1· 
PEoct-..-Uan coeta1 

Will 4epeDl1 GD tM capacity,, locatim etc. 
aacl_wlll ftEY fram pi.at to plaat. 

v. cc.puy coal4 tab ap pmject OD a ~ buia or oaly RJIPlY 
Jmow-bolr u4 c1etaile4 agilleerlDg. 'Iba qgeetlan of a joiat ._tar• 
will be decid..s OD a merit-to-merit bui•• 

v:i. Caetact ~· 
... t Aaglia •J.utia (l.U.) Ltd. 
'D' Block,, 6tb floOr 
Sbl..apr .. tate,, Worli,, 
llclllbay 400 018 
IllC1la 

or 

caJ.ntta of floe• 
23,, C.-c Str9ft 
c:aioatta 700 016 
Iadia 
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(I) I ~logy for .U1D9 bl•• claz (ISIC JS2') 

II 81gbl7 -.ctift 0b1Mchin9 clap an apeclall7 actt•ated ahorbellta 

uecl for~-"' ad nf~ntng Qf al.Der-~ an4 ft19table otla, 
fat&, ~affiaa,- etc. 

BlffClllng clap an prochlced b7 nactl.GD of aalplmric acid an4 
bentODl.Uc clay. lllxtan ia boiled for definite period of ua., 
ulta .a aalpb~c .ct.d an ...-..s _,.. cake 1• dried, milled 
and packe4. 

Prem the ch8mlcal point of Yiev t:lae bleacb1D9 claf i• llD al-S.i­

willcate vitb wont-orillonite u its basic C<4'GD8Dt. !be avera­
ge cb..tcalatnctme of t:be clq ia a foll.ans 

. J9aiUan 10.a ' to I per cmat 
S~ '' to 7t per cmat 
AllO 13 to 20 per cent 
hzO 2 to t per cent 
eoo 0,5 to 2 ~ cent 

.~ --
llgO '---.: . 2 t:o 3 per cent 
Alkalis : O, l t:o o ,5 per cent 

Bleaching claya loo(:._:. like fine powder of a light grey colour .Diffe­

rent grades are proclueecl for aped.al purposes, in t:he .Un,bleaching 

claya for the bleaching of all kincls of vegetable,lllnm:al.91d tnfo-clils. 

All types of bleaching claya are packed iD padruple natron paper bmgs 

ranging between 35 and 45 k~logr-• ,depending m tlle qpe of ~ .. 

III An uuple of the plant vbich la capable of producing 7000 - 10. 000 

tau per year is 9ivea. 

a) 119quize4 .. chlnuy anc1 eqaii-at 

Bquis-ent inclading lliun,react:ors,filter• ckien,11111• and pac­
kaging aac:blne is ae1r!le4 for proces... mntioaecl above. 'lbe n--

ber "' the .. chiDes required 1• 16. 

b) ~n4 a.oant of raw .. ten.a~ and atlllti• 

I tea 
Clay 

Ste• 
S11lpbarlc ac14 
Water 

hel 

Blectrlci\J 

Qautity 
12 - 15 ooo t/year 

2 - 4 t/b 
5 - 7 000 t/year 

150 -- . •
3 
/b 

' - txio' U/h 
500 

JC x JO x 15 • 
open apace 30 ~ JO • 
20a10a 
20 x 20 • 
10 x 15 • 
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' 
d) ReqUired manpower 

Two engineers and 25 qualified workers are indispensable for 
perfoxaing the -ntionecl production processes. 

xv Xnvesment costs for the realisation of the bleaching clay aanu­
facblring plant voulct 4>e 15 - 20 x 106 J us. Operating costs 
would be 100 - 150 S us per ton of bleaching c!ay. 

v Technology transfer extent: 
- preli•lnuy research, 
- preU.1unuy laboratory research, 
- prelillinary research and analy:e of ma-'itet, 
- planning and progr~lng 
- designing and engineering, 
- selection anc1 testing of .. terials, 
- llaking of technical and economic projects, 
- quality control of products and raw -terials, 
- advisory services, 
- education of personnel, 
- ready projects. 

VI Contact address: 

For aore details, please contact: 

The Yugoslav Center of Technical and Scientific Dccmentaticn 

11000 Belgrade 

Slobodana Penezi~a-Krcuna, 29-31 

Yugoslavia 



- 20 -

(9) :t ftcbDolot}• for ..ting dispeniOD ..... 1... (ISIC lS29) 

II PECM!ucta an c1lspen1oa adbesl,,.• vi~ the followin9 tecbnlcal cba­
racted.stics: 
- vtscoa1t;y (Bmokf1elc1, 2o«>c, 50 qa) 

- dxy aabatance 
- pB 

Product.. are used for various glue!Lg of: 

1000 - 30000 a Pa a 
30 - 70t 

' -. 
a) paper 1D carc1bou4-boX 1Dllutry, cigarette lnclut.ry; 

b) voocl in vooclllorking 1D4utzyt 

c> vari0ll8 poroas -terlals ~ buil41Dg industzy. 
PECM!uatioa of clispenion adbea1vu vbicb will be presented here 

inclucles two pbnes: 1. ldxlng =mlsions, solvent, plasticizer, 
additives, fillers, resins anct 2. b~zation of the aixture 
obtained. 

III Econoaical production capacities are not liaited. Tbe plan for a 
clispersion adhesive .anufacturing plant presented here is of a 
capacity of 5000 tou/year. 

a) Required machinery and equipment - containers, filters, pumps, 
balances and dosage instnments,filling -chines, lab equipment 
and control 1nstrullents - about 30 -chines. 

b) Required raw .. terials 

I tea 

Synthetic dispersions 
Di-bUtyl pht:balate 

organic aolutions (90stly toluol, 

etbyl acetate) 
Inorganic fillers 

Polyvinyl alcohol 
carboxyMthyl cellulose 
lletbyl celluloH 

··'!. :.~~:varioaa resins 

Qaantity 

4000 t/year 
300 t/year 

200 t/year 
150 t/year 

10 t/year 
10 t./year 

5 t/year 
s.t/year 
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c) 8eqain4 ana for plant alt:a 

Iba 

l. Pzoclacti.• ball 
2. Offices_. laboratory, 

115 a 20 x 15 a) 

100 • 2 

3. Ston-baue - cloucl m4 cown4 (15 x 20 a 10 a) 

4. Tant atora99 fam for l1CJU14 n rw. , 600 a2 
5. AR• for -a tmtar 91'"m11lg ml l:JMlw t. 100 a2 
6. t ...- .._ far wlii-. OIL pwting _.. laJ ml ,.,...,. 

1. omtrmt 1111 !DI__, 1:r&*IP*t1J11..,•-. 200 a 2 

4) Raqair~ llllllpOIMr 

Qaalificati• 

1. Pradacti• 

f acalt:y .aacauon 
facalt:y eclacation 

secondary school 
secoadary scbool 
scbm:I cal workers 

2. Store-house 
seconduy school 
qualif iecl vorkerr. 

3. Laboratory 
secon4ary school 

Job Workers 

1 

l 
c:bief clerk 1 

fo~ 2 

•Di pal a tor 4 

storekeeper 1 

vorken 1D atme-llouae 2 

analyst l 

!he above aentione4 list doesn't iDclade MDagiDg an4 ecla:lni•trative 
workers, wdJdlt.Wm pm:ml mil ottwa tbK ~ en local con41t1om. 

•) Jtaquincl 11tilit1• 

Electrical ...., ......... g:l.vm b' pidlrtlm of 50 000 ta.) 

- ••U.te4 commptiOD 
- wlt:age 

- frecpeDCJ 

- iDat:allecl po!!! 

25 kllb/l t of product 

220/llO v 
50 Bs 

250 &VA 

IV lllftstllent co.ts oi coutnction of tile dispersion adbeaiva llllking 
p1lllt .. •1:1&1111 llt • m ·=s ooo ooo • .rOISact1ota C08b an llPl'rox; . - .... . 
111 • 08/toD of t:lle product. 

V IDOW - bow for pnc1acUOD and .m.t:IDf ~ dtlPll"'hm ai-1'WW U Clf:l'wud. 
VI CoDtact ~., 

ror llOft details, ple ... contacts 
t'be Y11to91aY Qlat. of ~cbnical aa4 kieDUfle DoementaUon 

11000 lelgrld9, IJGbodana •••sida-Krcana, 21-31, Yugoslavia 
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Teelmology for 4l!Uuati!! P1••t. ... !Ol.J!H ntpctl9"""' (ISIC 3529) 

lluNfactme of wt:ial oil•• 
1. ......1... oil 
2. GiqiK fjrU8 oil 
3. I.- tjrU8 oi1 
4. ~ oil 
5. J•-•- oil 
6. Yetl..rt oil ... 
7. a.icala (ferric cla1od.de mdaJdnaJ 

III. Pl'.odaftioa capacitya · 32 t:..»_ 50 ll1f per day. 

llWtorr a.aw .... Bl•Kat:oc n4 C001in9 
spa. eqaii-at • 

... -teria1• nqainlll 1.. 8D&llWID04 pawler 

Plant aiu areas 

2. Ginger tJr._ 
3. r.- 9rU8 
4. ........ flollera 
s. JamM 
6. Yeti.wt nots 

80s30 ... ft. 

4 Crrrs1•l•U 8114 6 Ct:edmlcaU. 

--.::,1 ia nqllind oa1y for •ter cireaJ.ation. 
~ ..... nfllllnl. 

IV. Iaftetmat ooetaa - 42,000 Clf - ...s G.I. l[beet nactor/CDDleaNr) 
- 12,500 (if w .... atal•I•• nee1 
neotor/cmde9MI"). 

Pro411ctioa coetea Will~ fna oil to oil. 

v. saow-11aw n4 join waare. 

YI. Coatact addr ... I 
*• 1. '!'llaJl9B (~Ir.a) 
llr ••• llatar•,_ c-.u. Dlnotor) IV•· J9a091o1tal ..,_ter• Cl..U.J 

l'9t: Lt.t. 
11. c .......... ~ .....-s 
Illdla 
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irecbnoloU for Mking cross-ply tms os1c nso 

'l'ym an an illportant constr11ctlon ccmponent of ftblcl•• an4 theJ 
bave to corrnponl. to all other ftblcle parts. fte proc!uction pm-

gr- 1Dcl1111lea1 pa.ager qr.a, bu tyres, truck tyres and tyres 
for special ftbicle (cranes). 
Croaa-ply tyna an •nnfact.ured u tube an4 tubelu• type (ft aall1 

'l'L) • Bacb t.Jre coml•t:a of a carcau, bH4 win, tread and aide 
walls. '!be carcaaa la made of textile corcl, the corcls of 1ndi•lda­

al pll .. emu at angle. Passenger tyres coctain 4 do 6 cod pli­

••• the otber tyre type• 8 to 14. 
Tec:tmologi.cal. pzoceas of croa•-ply tyre production 1nclmlea1 

- raw •terial storin9 
- rubber u .. ouaa ldJd.ng, 

- -i-..-factun pro4uc:Uon (textile cord nbberlaing, tnld 

ut:rulon, •ic1evall e11l•IM1ering, ~lng bead vi.re), 

- bu1lcli.D9 <-t1n9 green tyns), 

- caring, 

- f1Diabia9 an4 pro4uct control, 

- atoriDg proctucts. 

III Bi9h output production consist1D9 of several process line• i• pro­
posed, tbe output of, one line being 20 .000 t tyre/year or 80 t/..,. 
Daily output of different tyre typo u follows: 1 000 trudr and 
bus t.yns, 1 500 ligbt truck an4 special vehicle tyres, 2 000 pu-
aen,.r tyres. _ 
a) aeqairecl •chinery - lli.xer•, rolling aachines, cooli.ng lines 

for Id.stares, injectors,. calenders, presHs, compressors and 

tbe other •dliae• and facilities. 
b) 8aqainc1 moant of raw -tarials 

.. taral caoatcbouc 
Sptbetic caoutchoac 
lof teaen 
can. b~ 
C:Jlmtal• 
Cords 
Wln 

Oiiantlty 
t/year 

2 400 
• 300 

500 
• 100 
1 JOO 
2 200 

600 

20 000 

I 
I I I 



- 24 -

c) Plant site area - 14000 a 2 for production processes. rav 
.. terla:l an4 final product 
storageas 

·4100 a 2 for •nnexes and ... rgetle units. 

4) ~llUIM*K 
A factory vitb ODly om process line together vlth fl,,. acom-
paayia9 aetivitaa. mploya about 560 peraona. In a threesblft.­
""WOrk then aboal.4 be aployecl 340 production vorkera: 60t hi­

ghly akilld 1 •"'°'tlr, 20t low Killed labour• 20t unalt1lle4 la­
boar. Other aetlvlties such u aaintemanc;e. control and storing 
bae to be done by 100 perscms: 20 techdclana. 70 highly ski­
lled labour• 10 l~ skilled ancl unskillecl labour. 

•) 89qulnd utillliu 

Electr1c1t7 - Cea 10 -
Bmqr wwwcmption - 90000 Kllh/clay 

Ste- - 21 t./b. 30 bar. 2S0°c 
Bot vat.er - 7.s t/b, 25 bar. 17SoC 
Cmpnssed air - 3000 a3/h. 10 bar. 

IV Bqu.1.pmeat costs /approx./ - us J 14 aillion 
BuildiDgs and inatal:atlona coats /approx./ - us S 600/a2. 

v 11arkeU.n9 advisory activities; complete factory-design; advising 
appropriate equii-ent an4 tools, raw -terial suppliers ancl sup­
ply of necessary instnMDt and laboratory equi~t; organizing 
procluction an4 oper&tift plmming. 

VI contact .sdrua s 

For 110n details please contact: 

The 'f11;oslav center of Technical an4 Scientific Doc\81entation 

11000 lelgrade 
Slobod•• Puesic!a - Krc:nm&, 29-31 

YUCJOSlavia 
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Technology for .. ting cross-ply tractors t.xres (ISIC 3551) 

Tractor tyres are an illportant cmponent of vehicles an4 thej auat 
correspond to all other vehicle parts. !he proeucti.on progr- i.n­

cludea tyres for tractors (rear and front tyres), trai.len an4 spe­
cial 'Vehicles. 
The cross-ply tractor tyres are aanufacturecl as tube type (TT).'lhey 

consist of a carcasa,beacl vire,~acl and aidevalla.!'be carcass is 
Mde of textile corcl, the corcla of incliYidual pli.es cross at angle. 
The cord plies nUllber depends on t,yre carrying capacity. 
Technological process of cross-ply tractors tyres production in­
cludes: 
- raw -terial storing, 
- rubber ccmpoand mixing, 
- semi-auufacture production (textile cord rubberization, tread 

extrusion, sidewall calanClering, beacl vire .. ki.ng), 
- building (making green tyres) 
- curing 
- finishing and control, 
- storing. 

III A high output production consisting of two process lines is pro­
posed. The front and implement tyre production output amounts to 
2.500 t/year or lOt/day. The rear tyre output m10unts to 11 .. 000 
t/year or 44 t/tyres/day. 
Daily output of several t.yre types: 800 rear tractor tyres, 
600 front tractor and illpleJlent tyres. 
a) Required uchinery - lliXer, rolling -chines, cooling line 

for mxtures, injectors for protector am1 other seai-products, 
calender for cord rubberi•in9 an4 oth~r calenders, curing pre­
sses, ccapres111ors, steam boiler and other .. chines an4 facili­

ties. 
b) Required uount of raw materials 

Ite!I 

Ratural caoutchouc 
Synthetic caoutcbouc 
SOf teners 
carbon black 
Cheaicals 

Textile cord 
Steel wire 

Quantity t/year 
900 

' 050 
1 100 
3 100 

800 
750 
200 

13 500 
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c) Plant site area - 13800 a 2 for production process••• rav 
-terlal an4 final product 
atoragu1 

tlOO a 2 for -.na anc1 energetic malts. 

4) 811qu:lncl aanpower 

A f.:toxy vltb two pzoceaa line, together vitb fift •CODlllpllllyiDg 

activlU•, employs aboat 500 peno1111. ID a tbne-abiftvork t:ben 

should be aploye4 300 pradactiOD vodtara I 601 highly Skille4 la­

bour, 201 low skilled labour, 20 t maaltille4 labour. Other acti­
vities nch - llalntenmce, controlling an4 storing baWt t.o be 

cJoDe by another 90 persona: 15 technicians, 70 highly akillecl 
lDour I 5 lolf Skilled ancl unskilled ll:bour • 

e) RecJuJ.nc1 utilities 

Electricity - cca 7 • 
Energy consumption - cca 60000 Dlll/4ay 

Ste- - lt t/b, 30 bar, 250oC 
Bot water - 5 t/h, 25 bar, l 7S0 c 
Ce11pressed air - 2000 a3/b, 10 bar 

IV Equipment costs /approx./ - us • 15 aillion; 
Buildings an4 installations costs /approx./ - us S 600/a2• 

v Technology tran-.ier extent: -rk•ting advisory activities; com­

plete factory 4uign for cross-ply tractor tyres; advising ap­
propriate equipgent an4 tools, rav -terial suppliers and aup­
ply of necessary instrument anc1 laboratoxy equ1pmentf organi­
zing procluction and operative planning. 

VI Contact address: 
For .re details, pl••• contact: 

7be Yugoslav Center of Technical and Scientific Doementation 
11000 Bel9ra4-
Slobodana Penezic!a-xrcuna, 29-31 
Yugoslavia 
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(ll) J 

JI tbe pzoclaction pngr~ lnclwla aneral tnea ~ W.~cle qns 
tlbicb ue d1Yid94 lat:o ladtYihal poupa accoztiDg to the weldcle 

""1.cb they an Mmat84 to: 

III 

12• - 21• qns aD4 t1lbea for bicycle (203-135 _, 

16• - 1t• qns ad blbes for.-..., speed up to so bt/b 
16• - 11• tyna -4 t1lbea for ..,.a, apeec111p t.o 100 bt/b 
17• - 11• qZH an4 bibes for mot:or-cyclH,aJieed 1lp to 150/h. 

the abov9 tyna consist of diagonal carcass of r•::'IO• or poly-.tde 

constructiOD. 'ltae bicycle tyre coaUng is black, coloanct or bico­
loarecl, ad black for -.-S• ·ad motor-eyclu. It la eat~ly m­
•i•taat to llbruion, at....-ric conc11t:lons mad ozone iDflueac:e ad 

perfoms a goo4 zOll4 bolc11ng. 'lbe bui.c CGiipOUb4 of a bigb quality 

tube is batil rubber wblcb bu •-Ual -4Yantage iD CGllp&riaon to 
the natural rubb8r because od its low pe:meuility and high dura­
bility. 
a) Technologica.\ process of tyre production 1Dcluc1es: 

- rmir .. ter~al storing and preparation, 
- bler.diNJ, 

- Hiil - aanufacture preparation (c0rd rubberization, wire rub-

berlaation, wire welding, calanc1erin9, cord cuttiD9 and/or 
tearing) 

- ba1141Dg 

- curiD9 
- control and packiDg. 

b) Tedmologlcal procna of tube procluctlon-incladea: 
- rw Mterial ator1n9 8Dc1 preparation, 

- blelMliDf, 
- atralDlDf, 
- Utru4i.Df 1 

- preparation of rabber-bued valves, 
- ba1141Dg-ap-tubes, 
- cur.lnt, 
- control, 
- completion U4 ~iDf • 

81eycla- a4 llOpeCS- tyres and taba llak1n9 pl•tvitb the two-shift 
.work an4 tbe annul volme of production u followas 

I tea pc• kt 

bicycle - tyr.. 2.000.000 1.•11.•00 
moped - tyr•• 500;,000 132.500· 
bicycle - tube• 2.500.000 516.125 
moped - ~· 500.000 1•3.500 
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a) ltaqa1nd -cblaeq - Uoat 100 -chines of different types. 
b) ltaqa1nd a.oant of nav -terlals amt atlllUes 

ltm .,~Q!!aUty 

c.aatchoac (kg) 1.427.387 
Fillers (kg) 794.015 

Oila (kg) 

s aD4 accelerators 
Other lldllitivu 

Corda 
Vin cons 
Valws (bicycle) 

Valws ~) 

(kg) 

(kg) 

(a) 

(pea) 

(pea) 

(pea) 

Electriciq 380 v, 50 Bz, 5600 DA 

Ste- 6000 ltg/h· 

115.159 
50.092 

119.742 
942.llO 

5.540.000 
2.7,6.107 

526.040 

ec.pressecl air p-8 - 10 bar, 1200 a3/h 

r.ooling water Tata• 23oC, p • 3 -4 bar, 300 a 3/h 

c) Plant site area - 7200 a2 for production processes, raw 
•terial and final product storages, 

2535 a 2 for annexes and energetic units, 

4) Required ...,awer - 250: 200 in production proceaa (301 women) 

ancl SO in engineering, productJ.on-pre­
paration, control an4 accompanying 
activities. 

IV Equipment co•ts /approx./ VS J 11,5 million • 
. . Production costs/appros./4 OS J/kg of product. 

VI Contact a44re••s 

For aor• detail pl ... • contacts 

The Yuplav center of 'ledmical an4 Scientific Docmentation 

11000 Belgrade 
Slobodana Penes16a-Kroaaa 21-31 
Yu9051aYia 
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'IWclmolog for UP qtrr'IM _.+t!!ll' al.omig vitla bow-bDlf for 
(a) !ft aimpi9 
Cb) hecue4 nue .. 1., 

(ISIC l5Sl) 

(a) !yn r•l!•'"" ec!dmya 

(b) 

llM+•~ mll ••H•l1y of ..at .... l• wltlt refl'lhell MrYice 
caew:U_. lib alr ... n- U... - per mpeclflaitJ.oa aDil 

Un .... pcvddel .., -· 

s.... ..... 
l'roceu of reb>Mdl99 b.r t.. .-..... (a) t:lle o1der -u ... hd 
..t:W of ~ aippl119 atill la ,,.,... ... (b) U. at.ate-of-tlle-art 
pcwa:.. t:pe nt:nadi.99 pews. 

hac1aa (a) 19Cl911e9 A(lpllcatiaa of ....icaat...i pcvfll .. gnaa 
tnaa o..r tile 119rf-1 Uze caat-. -t-. - l°Hl .. for •••1199. 
l.abrr u. .. l8 uuafend l• ~fene4 to • -t:rh ... 
Wilcal ... .., au- .... ..-clfic pnuue~ 

hwe Cb) illcl.._ u. appllcat:loa of pc• ..i.., earea tr-4 of 
a ..,eclflc pcofl1• llu..led ...- a baff .. tyre caabg ... C9re4 la 
aa a1lt0Cla .. wolcaaleer at: r.plati..ty lOff u.peratare. 

l'rodact:lea capaclt:ya ~ cawt-. pEoceu 
St:udar4 6 -t:rh eperatiGD - 1000 ca•lap/manth 
Cold care ~ - 1 
Aato cla ... - 1000 m•iap/-t:Ja 

(a) 'Hr• baffer9 
(b) Tirs ballder9 
(c) 'l'lre llD11c'ler (al.o bowa - Yalcaalserh 
(4) Air CGllpftUOr I 35 cfa9 
,., •acb,..S boll.er - 200 11:9•/br• 
(f) llU411Dg -.1..-t:. 

•1aat: •ite ar .. 1 10,000 aq.ft: 

08I 42.000 for a plaat. to proceaa 1000 t.yr5 
ca•iDl•/-t:Ja 
... 67.000 

n. ~...wr .. , 
.... bf Dinctor 
......... sa.e ,., ~. 
62-r, Wortlt ..._. 1 .... t.r1al lllt.aW 
~t.v 

1191raa-t00"' 
l .. ia 



(IS) I. 

11. 

- 30 -

TecllllloJ.ogy for !1tC9Un nn ... tP! ..,., ............. "" 
l~of~I 
(a) llulMlrl-
(b) Rl.Jd.a9 llilla 
(c) Bat&:.._. 
hU Pabric 41.pplag _. ca:ie.lerbt U.. 
,., 'fEMil ... 1-- bber estnaiaa u.. 
(f) Pallrlc pnfUatlGa ... ts Jrt: _. t.yn u•1 Ply _.,.IM 
(9) V'aJcaaldag _. flal ... I .. mclltl.ny 

(ISIC :1551) 

~ ~ ..,1r1•t to ~ .... any for •tGmoU ... t.yn ..a 
bllle audactariag bcl11tiaig ~t:IGD ... e1ect:r1ea1 '9'11 I t. 

III. ~ capecit.yl Pllmt alM1 _...laery mfflcieat to .-L•tm:e 
- to Wit mlll• WD/tllne 0111- t.yna ud 

t.1lllee per •• -· 

.... Ired eqaii-eata ,., aacldae tGo1a 

(b) drll• ... llJdra9llc lille '9'11• If t 
(c) lroa ..a llteel/--ferroaa 

Plaat •lt:e ueaa 5 acrea 

.approx. 100 

500 .. 

IV. laft8~t C09UI 1181 2.4 111.llioa 
l'ro&lactloa COSUI 1181 3.25 llilliGD 

VI. Colltect ecldr••• 

I I I 

11Ua9b9 DI.rector 
Dewaa ..... 1... ,., w. 
&2-•,, 11ort1a nu. 1.a..tr1e1 .. ut:e 
Allbattar 
llllclra•-600 098 
India 
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TeclmoJ.ow for Mklwig a... for all atw of aatcmoU,,. tn!!· (ISIC 3551) 

hlill9r, •blral. or llaty1 la ...Ucat..i la latwl. llbar vit:la r1llllMtr 
ell tc:ala, flllen, aocei.atora ..a otm.r niqdalt:e bign4iet -
atate11 la u. nclpe ..a •taect off la ptpea, ag9111 ad t:-. nra:l-4 
to E..., .. -..nt1.ea. fte abea md:E .... an ad: to a nqain4 l.ewigtb 
...i.... f'-4 ... •plice4. 'Ille fiaal ~ l• ta. 1.-.r blhe • 

Pi.at site ueaa 

1000 bl9ee per day 

(al in.m.J. llbar 
(b) 111w11-. mu.a 
(cl Batnllla9 ..,1r at (2 mllll/ 

eau1111K/mtoll99 u.. ... "ooktwg 
u.. wlt:la pDllll1er ctl.,...i •r•tea 
laal.de t:M t9be 

(4) Yal.ft ...t apllclwg ..,ti-t 
(el Jlnrwlwg rlwg 
(f) llolA1a 
(9) ~ 

Serwtce ..Ui-eat 
Boller 
~alr/~ 
Clall.UJl9 ........ t 

llatyl/Dat:aral rtdllMtr, nbl:ler cMalcal.• •• 
per reel,., ..i,,.., cores an4 clotb bags 

15 penou (10 ma.tea per t:11be) 

500 .. 

lY. X.....t:mat caetaa UM 1 111111.oa 
hocl1letioa CDetal UM 2 llilltOD 

VJ • 
Coatact ~· 

llr. It., Gemp 
., ... l•l Dinctor 
..w ldlllt-1 
lllMlr--'00 002 
J..U. 
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Teclmology for -afactare of trea4 :rUber (bot capplll!l. (ISIC 3559) 

ltabber •10D9 with cbeaical•, fll.lera, accelerators, anU.-ozidanu, 
carau.,,.. are al::acl la a 2 •ute pzoceBa aain9 - la~l alxer called 
Banlm_ry alMl t:bea cracked la aD open aill, fe4 lat:o aD ezU11C1er an4 
trXt::l:aa.1 lat:o a 41• t:o obtabi a ~ pzoflle. in.. cooled an4 
pac:bcl la cartoaa. 

Plant alt:e areas 

lleqalred - powers 

I....-~t cost.al 
ProclactlOD CHUI 

(a) laterDal alnr vltla batch-off aniu 
(b) alll• 
(c) exu.aer 
(4) caaldaa ..- caleader 
(e) coneym U.. with coo1.i.a9 facility 

ublg local vat:er 
(f) booking with la-llae "9iglaiag BC&les 

(a) raw n1Jber (-tar&l/BJlltbeUC) 
(b) flllen/rabller cbeaical• etc. 
(c) packing cutoaa vltla caaatrap 

10,000 Bq.ft 

12 penoaa 

400 D 

OSI 330,000 
UBI 7. 5 allllOD 

v. 'lraaefer of bow-bow (eoftred by royalty pa,..at) S.. propa•-'· 

VI. Coatact ac14r•e1 
llr. s. Geor9e 
'feclmlcal Director 
mF Lial.tecl 
ICadru-600 002 
Jlldla 
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'lbe!'!OPlastic procluct Nking ~ inject:ion and blow llOUl.41n1 (lstc 
U60) 

Injection llOUldiag and blow llOUlding of products fraa tbezmaplas­
ti.c materials an car:nid oat dter aixtng res~ anct pig11ents.11o-

• ulded proclueta ue treatact iD order to obbin better surfaces and 

then printed where it is nquirecl • 

'lbermoplasti.c ..aldecl proclucta an uaect aa .arious -chine, elec­
trical, motor, auto and electronic pieces, containers, and for e­
lectrical dcmestic appliances and otber consumer goods. 

III Here is an outline of a plant with a pEOClucUon capacity of 2 900 
tons per year. 

a) Required .. chinezy - injection and blow 90ul41ng -chines• pr1n­
ting -cbine•, gri.ndera, gruaulator, driers, silos, elevators, 
fork-lifts, etJUi.-nt for .aintenance, pnemti.c and water coo­

ling systems, moulds, air condition etc. - ahout;.200 •chines. 
b) Required rw •terials and utiliti.es 

I tea 

Polyethylene - low density 
Polyethylene - high density 
Polycarbonate 
Polystynne (+ Acrylonitrilstyrene) 
Polypropylene 

Installed electric power 

c) Required area for plant site 

Buildings 
Internal ca unication ro.S. 
Other superf icies 

Production ball, bei9bt .. 
Wareboue, height la 

Total 

Total 

GuantJ.ty 
650 tons/year 

1 910 tons/year 
196 tons/year 

60 tons/year 
220 tons/year 

3 111 tons/year 
3 000 Df 

8 000 .2. 
... 000 • 2 

3 000 • 2 

15 000 .2 

Covered courtyard, height a. 
'lbUeta,W&Ckdle ..s ofac.~ to local 

1 800 .2 
2 200 .2 

2 200 .2 

800 .2 l9qld.z its) 

JmdlHadm (lllb:atmy,elst:de m1 w:hlnica1 

wmklbcp a4 stlit!alss (h .. CMIDI: ,t:rwfcam", 
wwr emUng,clUatic,gmmat.ar ..s ~ 
bt.tng "'9l'p-nt), ~ 5 • 

Total 

1 000 • 2 

8 000 .2 
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fac:alt.y aclacaUOD 
~l'J' a~l eclacatiOD 

bigb skillecl vorken 

qaaUfiel worken 

•o. 
6 persona 

16 persons 
11 persons 

36 persona 

51 P!?OD!. 
134 persons 

lnftatmat coats of c:anatract1oa of t:be tbemaplutic pzoduct -­
king plant ue -u.abtl at • us ·10 000 000. hocluctlon costs are 

appmx. 3 600 000 I US/year. - •terial costs an approx .. 

5 000 000 • VS/~. 

v 'ftebnology trmfer eatitn~: .14ri.sory -nlcu ancl ecluat.Uon of 
penonnel ue of fencl. 

VI Contact address: 

For more detai.ls, please contact: 

'!be Yugoslav Cenur of Technical anc1 ScienUfic Docmlentation 
11000 Belgrade 
Slabodana Penezida-Krcuna, 29-31 

Yugoslavia 
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Porcelain p:ro4act Mtlng bf •t pna•inl (ISIC 3610) 

Porcelaia pm4vcb an -.tl7 ue4 1D tbe fi.eld of lo. wluge e­
lttctric 1Datallauan. u a bash for safety ~ oneata of •1-ctdc.­
i•ta'llaUoa p:rada~. 1-p ac:nv caps. iMulating supports Mil•: 

a CUllpO•Dt put of otlaer electric eng1wr1ag l•tallaUou .Por­
celaiD pro4~ an cliat1ntalaM4 ~ tbe1r mchardcal an4 tber­
-1 nslatance. 1Daulati.Dg praperU.es amt tber nalsuace to cbe­
mcal.a. 
Put:e for •t pnasi.Dg of porcela1a pro4vcts ase4 as lo. voltage 
electric 1Daalators ls pnpued by "8t grinding of raw materials 
(25 per cent of alum... 25 per ceat of flint, 50 per cent of 
bolina and cla7) bl ball 11111 ill a cbargiag pEOCee!ure by adcliDg 

electzolyta to redl:Ce the peEmeaility of water in slip. Ground 

paste alip is 41.apersecl an4 c1rle4 in atomizer after cleaaing on 
a fl.De vibrating aieve and in electromagnetic filter. '!bus obta­

inecl granular ... s i• vet ill tbe llixer to ob~n t:he desired hu­

llidity (14 - 16 t) and plaaticizecl. '!he porcelain paste thus ob­

tained is shaped in a vet pressing proc:eclure in .. tal 110ulds to 

..ite the porcelain product. Pressecl products are then cleaned,by 
a •chine or by hAnd, and if ao required, they are soft treated 
and glazed. 'Ibey are fired in the continuous tunnel kiln at tea­

peratures froa 1620 - 1650 K (SK - 12/13}. Ratural or liquid gas 
is the .,.t suitable fuel for firing kilu. 

III .annual outpata 2,000 tons of pormlain.proclucta 

('!he amaal oatpat -y be bigber or lower tban •nU.oned, depen­
diq on the utilization and posaibilitiu of the type of atclai­

Rr used for the 41.apenion of tbe steatite ... s). 

a) Required aacbinery an4 ecplJ!Ment - ball 111.lls, tanks with 
aixers, atom.Ar for dispanion of porcelain slip, silo, 
presses, continuous ·tunnel kiln, etc. - about 50 aachines. 

b) Jtaquired aount of raw •terials 

Jtea 

taollnS, clay 
flint 

alumna 

' 
50 ' 
25 ' 
25 ' 

annual ~t:s.s(t) 

1,400 
700 
700 

Total: 2,100 t 



-·-
c) Mqa1nd UM for plut aita 

Raqu1n4 of floe apace • too .2 

8aqdn4 ball•1.,. 

d) 

a) rw -terlal atozu 1 '00 a2 

b) pnparat:loa of putea 1,200 a2 
c) pmaaiDg pl.aat, t ... 1 kUD, sortiDgc 2,000 a2 

4) vanboue: 300 a 2 

75 ...t-akllle4 workers, 13 skillect 

workers, 
b) Operat:lonal personnel: 2 highly sk1lle4 women, 1n­

temedlate vocatianal training - 6 workers, actvanc:ed 

aped.allat•s training - 2 workers, university-level 

training - 2. 

e) ReqUirecl utilities 

Ener91: voltage 220/380 V, total installed power: 
approx. 180 JOI. 

V Technology transfer extent: designing and engineering, 
selection and testing of -terials, making of techni­
cal and economic projects, quality control of products 
an4 rav -terial.s, education of personnel. 

VI Contact a4clress: 

Por more details• ple- contact: 
the 'lugoslav Center of Technical and Scientific 1Joc"11•1tatton 

11000 8elgrade 
Slobodw Penezlda - xrcwaa, 29-31 

Yu90Slavia 
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'!edmoloW for .:.41Dg graiD nfractory -ter1ala ,exotendc and 

1nsalat1cm ~..a plates (ISIC lMl) 

.. fractoz7 •tariala are med for refractory linings of beat ge­
nerators la 1Emrtl0dta. fom..trl- aa4 other industrial vorka. For­
med eaot:bemtc -4 lna1alat1on pro4ucta cu be iDSulation plates 
vitb eaotbena.tc fllllag. aabeatoa-lDSulation plates and ai.Jl1lar • 
Beaides fmmd pzodacta. there an generally products 1n a fo:ra 
of •1,,... gra1D nfractozy raw .. terials vhicb are despatchecl to 

users packe4 1n bags vitb attacbecl 1nstmctlms- R me llX1 stamge. 

'lbe prodactlon proc:eclure of refractory .. terials can be organi­
zed in tbne lncl1'91.clul pro4uction lines: 

l. Production of al-1.ni- silicate ~ain products buecl upon 
Si02 amt &lz03 (TASll) I 

2. Pro4uction of alkali grain proc!act:s based on llgO an:l Cr-P-Jt'D91J; 

3. Pnmct1m af ...ttiemlc llX1 insulation proclucts (TIP-TEii) • 

"l'he procluctioa procedures o! these three lines ocnsist af follcwing: 

l. Preparation of a99regates (crushing., drying, lli.lling, screen-
ing ancl clusifying) 

2. :Preparation of bonc1 clay (crushing, clryinCJ and screening) 
3. Preparation of CClllpODellts u requested by the schedule 
4. Mixing (vet an4 4ry) 

5. Packing in PE bags anc1 twill .. terial. 
6. Possible foml.Dg if procluction of TI-plates (chilled castings) 

and drying of the s- are in question. 

III Pro4uction cap.city 

Production line 

To ta 1: 

capacity in ton/year 

36.000 
30.000 

4.000 

70.000 

•> llmqaUe4 •dliaezy - about 150 ll&Chlnes of different types. 
b) a.rptncl -t of r• •teriala - - -Total .... 1 z..-.t of all r• •terials (fireclay or refra-

ewq mortar, ~· OGDf~rate, .. gnesiua, hivh alulliniua 
r• •t:erials, cbrmt.aa, sinter-.agnesima, chemical and hydra­
•li.c .... _. sillilar) is 75.000 t/year 
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c) Required area for plant site 

I tea 

Production plants 

Storage 
Of fices 

d) Required aanpower 

• 
,.ooo 

10.000 

500 

Itea Ro. 

University grade personnel 19 
College grade personnel 6 

Skilled workers (high-skilled) 34 

Secondary school grade personnel 48 
Skilled workers 123 
Primary school grade personnel 4 
Seai-skilled workers 76 
Non-skilled workers 63 

e) Required u~ilities 
Requested electrical power: 2.500.000 kvh/year 

IV Estio;.aation for investments - in OS • (investments in pn:>ductim) 

1. Ahni.ni\D silimte grain refractory -terials 5. 000. 000. -

.2. Alkali grain refi:actory aaterials 3.000.000.-

3. Thermo-insulation and insulation materials 2.soo.000.-

Production costs per on ton of production: CCll us• 150.oo.-

v Technology transfer extent: marketing advisory activities, 
factory design, advising appropriate equipment and tools, 
organizing pro~ction ad operative planing, quality con­
trol, training personnel. 

VI Contact addresa: 
Zor more details, please contact: 

'1'be Yugoslav center of 'l'ecbnical an4 Scientific 
~ntation 

11000 Belgrade 
Slobodana Pene~i~a·- Krcuna, 29-31 
Yugoslavia 



- . 
• 

- 39 -

(Zl) I Ste•tit• pro4act ..ting by 4ry pressin1 (ISIC 3699) 

11 Steatite pxoclucta are 110Stly used 1n electric engineering fields 
for lining thermostats, lup acrw caps, low and high voltage fu­
.... 1n.1ulat1n9 supports and for various other inaulaUng equip­

•nt ancl apparatus in electric installations. 
Products are clistiDguished for met 4i•ns1ona and foma as well 
u llllOOtb surface. By its t:ecbnical specifications the -terial 
corresponds to DD 40685, group 200, 'fyP DR 220 stuclarc1s. 

!be pas~ for c1ry pressing.of steatite products, used in the ele­
ctric .anufacturing incluatry, 1~ prepared by vet 9rinclin9 of raw 
-te~ials (85 per cent tallow, 10 per cent clayisb substance, 5 
per cent solvents) 1n ball 11111, vora procedure, by a4cling elec­
tmlyte to reduce the permeability of water in slip. Ground p~te 

slip is cliapersecl ancl clriecl in atc:lllizer after cleaning on a fine 
vibrating sieve and in electr011agnetic filter. 'l'he obtained dried 
steatite paste granules are then directed in a charging mixer to 

tbe chaping requireaents of individual products. Plasticiser is 
added if so required. Products are shaped from granulated paste 
by dry or semi-dry pressing in metal ...,,ulds on automatic pressing 
devices.Pressed products after possib.a.e further processing (dril­
ling, thread cutting etc.) and cleaning are fired in a tunnel kiln 
at temperatures from 1620 to 1650 K (SK - 12/13) in continuous pro-­
cedure. Natural or liquid gu i• the aost suitable fuel for firing 
kilns. 

III Annual output: 3,000 tons of steatite products 

('.l'b• annual output aay be hither or lower than •ntioned, clepen­
d1n9 on the utilisation and possibilities of the type of atomizer 
uaed for the dispersion of the steatite uss). 

a) laq\lire4 ll&Chil'.ery an4 •fiUipment - ball llilla, tanks with 111.x­

er, atolli.ura for dispersion of steatite slip, silos, presses, 
eontinuou t\mnel kilns, etc. - eout 60 ••chines. 

b) -.quire4 aount of raw •terial• 

taUat 
clay 
80lnnta 

• 
85 
10 

5 

annual cpntiU.. Ct) 
3,570 

420 
210 

'l'otal: 4,200 t 
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c) Required area for plant site 

Required office area: approx. 
~quired buildings 

400 • 2 

.t a) Rav aaterial storesi 
b) Preparation of paste: 

c) Pressing plant, tunnel kilns(3~ 
d) Product sorting 
e) Warehouse: 

d) Required manpower 

700 • 2 

1,700 • 2 

2,000 • 2 

400 • 2 

a) Required labour: semi-skilled workers - 110, skiled wor­
kers - 201 

b) Operational personnel: highly &killed workers - 3, inter­
mediate vocational training - 8 workers, advanced speci­
alist's training - 3 workers, university-level training-3. 

e) Required utilities 
Energy: voltage 220/380 v, total installed power - approx. 

200 KW. 

v Technology transfer extent: designing and engineering, selection 
and testing of materials, making of technical and economic pro­
jects, quality control of products and raw .. terials, education 

of personnel. 

VI Contact address: 

Por aore details, please contact: 

The Yugoslav Center of Technical an4 Scientific Dxuuntat:J.cn 

11000 Belgrade 
Slobodana Penezida-Krcuna, 29-31 
Yugoslavia 

• 
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Tecbnology for dealp aN1 -afactue of !OJ.id f!!l boilua (1 tOD/br 
to 10 tona/br. Steaa and ~ water oatpat:s oil and pa ftn.! boilers 
(200 b)a/br to 20 tona/llr) (ISIC 3813) 

Bollen of PIOk! babe (pllckag94 CCMatract:i.OD to BS - 2790 daslgna). 

Proceaa in90lvea catt:ia9 (O&y-Acetyl.eDe or llachenicai abearh rolling 
of c!.realar allellas c1rlllin9 of t1lbe plat:eas fabrlcat:lc. by ..i.tin9 
<-aai or an-Uc) wrloaa parts with mpbaala OD claaa I welds of 
racllograpblc qaalit:y. Aaa·biy cf the welcJed parta, ~ tut:a 
on weldecl part:a u per CCNle (BS-2790/ASllP/IBJl). 

Plttin4J of boiler acceuoriu ach .. -t:chiDg pmpe for waters 
oll/gaa/c:oal c:ambaaUaia eqal.i-ats Yal...a 8Jlcl fittinps refractory and 
i.naalaUOD joN to nit. 

III. Production capacitys Boiler -•factarlng plaat to produce 
•i•t- 50 and -x1- 300 unit:a 

Plant areas 

per UD1m lnvolrillg boiler plate• of 
250 tona to 1500 ton• fabrication. 

Machinery in initial ata9e of 250 ton• 
include plate cuttiDCJ/bendiDCJ/ 
veldin9/drillin9/hand tool• etc. -
30/40 .. chines of different typea. 

Initial built-up 4.000 •2 of ahop area 
under cranes. Store/office and other 
covered areaa appro:d•ately i.l'OO .2. 

Initial manpower for productions Bn9ineera and technicianaa 25 
Adalniat.ration1 15 
Skilled and aelliakilled workllen 80 

Bnercn eonamiptions 250/300 DA 

IV. InYMt:.ent owta 1 Aroan4 081 3 llillion 
troductioa coat:a1 Aroan4 OBI 2 llillion 

v. bow-bow. M41tioaal facility of ualatilMJ plant c19aiCJD and Ht up, 
ataff trainiD9. 

'VI. Contact IM1clrea•• 
...tier ltOiler• ht. Lt4 • 
55-56 Dalwl Clln 'er• 
Sir V. 'lbMbr_, ltOl4 
.__, 400 020 
IIMIU 

Te1es1 011-334 11111'1. I• 
...... 290335, 295569 
cables nnr.a 
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(24) 1. TKlmDlOD for Wt.DC !f!l!p for wlaldes. (ISIC l819) 

n. fte tndllcttaa procr s-1 .... •t fnm spiral sprtacs, wi.te .,r&c•. 
aa1S•t9' ,i.ata aprillp, ·1m aprlDp, ataWur _. ton1-1 nta. 
All ~ prodKts ....... ., •t fonbs steel srMe fer .. c.• 551, 
.it11a &'·•tiler steel er•••· a1n..,_.1111 to die •17SD& ......_ Sa 
t9 cutamr'• a.t17 for 111dda aprlllp an ..iactorn, •7 ai• be ..... 
11le •tedal .... ls ... t .. ia appreprlate f1lnKe find vltla fUJPe,..._ 
aa• or ._t .. electricallT• 'lbe foralllcl pnceu ls perfon.S •die wt 
mD4lua ••'ht••, ad ..-•da•ac la dae correapDMlllc ceolflll fbaU ta. dae 
f!Ml fondac opera~. l'ndueta are aot •lut vltla steel NUa to 
stalt111• tlieir surlace .ec'bn1cal1J ad to cleaa lt f na ._t triabiiaat 
effects. Dae shot· blaasunc machines :are prori.ded fr. all procau Uaes, 
_. 1D tlae leaf spdag productiOD that side of tlae sprln; aposed to tens:loD 
h usually 11Ubject to shot ltlasting. 

Products: 

a) CUWrical S?iral springs: 

- Vire diaaeter 
- llea1l c~il cli&Dcter 

d - 7 .. - 45 .. 
D•30 .. - 3201!!2 
B • 50 -. - 1000 m. - Reiglat, free 

b) Volute springs: 

- Ibickness 
- - Vidth 

c) Leaf &;'rings: 

- 1hicme"s 
- 1licltb 

la - 6 - 15 -
b c70 - 200 111:11 

- Outer lar~cr di~tcr 
- Outer :;caller tiasete~ 
- Sp:-ing. heizbt 

b. 3,8 - 30 -
b • 40 - 150 l!'Jt 

d) Stabilizer :nc torsional rods 
Cross-sec:ticm d:iasicter d • 6 - 4) m: 

D• 60-240 .. 
cl - 30 - 100 -
u - 100 - 350 -

111. Spriltg •king plant vitJa the volune of proch:ction 35.00 t spriDs 7ur11 
I at.Out 1,300,000 pc• of springs/ 

a) Required machiecry - about 510 mac~ines of different types • . 
b) lequired acoun~ o~ rav saterials and utilities 

42000 t. of produc:t:lonal and 4000 t. of c:onsu•ble uterials. 

Jtlli 

lot foraing steel 
Ir••• - bronze 
Plastic• • 
Asent• for anticorrosi•• protection (paint) 
Crude oil 
Propane - ktaD 
lardat.na ~11 
Oililas apnt 
oo.r. 

Quaatit:r (t ) 

4t>,740 
630 
210 
·420 

2,040 
1,360 

480 
IO. 
40 
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2 r1aat dte area - 14.000 a for production processes. ...f.p, 
i.a.oratort. .. , etc. 

~ 1 rwer - JO -swn ... ec:..,,.Sst• 
JO ted'Dtctm 

210 .-Ufl .. wrken 
45 ..,...iuw· .. rten 

' a.nu c••..,tim - 4 10 W. 

D. Jnestmnt costs I .,,r.S-teJ~/ : B$75 lllllioa 

11.-t:1oa coats I ..,mdmtel1/- = US$l2 alll:hlft 

Y. ~ c.atract is ~. 

For 9re detail, pl•R CGDtaCU 
'ft.; hpSln Ceater of Teclm:lcal ... 
Sct.nt:lfic Dac:u•ntatlan 
11000 Id~· 
SlolMMI...- Penezica -nw 29-31 
Yugoslavia 
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(H) 1 'hcbDoloU for roller CO..rtng os1c JU4) 

n 'lbe rubber coated •tal rollers ue cmpcwt parts of •-..ral -­
claiDU Ill ~.taxtlle.voocl.leatber.CGDczete.m..l.c.:al aD4 •t:al 

iDClutzy u well u ~ parts of AYeral pr1DUng .acbl-•. 

Tbeae rollers ~te u tr-port deYlces u4 tbe elutlcit.y of 

tbelr rulabA..r coaUJag gives s~ uefal mecbeaical effec:ta. 'Ille EU­

bber layer prvri'1ea goo4 anU-conosi• u4/or anU-.brulon •tal 

zoller protec:Uoa. fte roller sizes depea4 GD -c:b1- •1•• vbere 

tbe rollers ue ballt 1a or OD tbe pro4act v14tb (paper.Uasae.me­

tal sheets). Roller l.eagtba e.01 • t:o over I•· roller 41-ter 
0.01 • to Oftr l •• 
Tecbnologi.cal process of roller ~ 1Deladess 

- pnparaUGD of nblaer ldXtuns 11114 -i--afacturea (calandered 

sheets). 

-~ vaste nbber fraa the rollen. 

- •bl nd-=e dqnaslng u4 a-4 bluti.n9. 

- c:ellleDt applylag. 
- cowrlng vi tb rubber lliature. 
- curing. 

- griDdilag.aotclai.Dg channels or borlag boles lnto the rubber 
surface. Nl•DCin9 rollers. 

- control u4 pacUng. 

III '!be optimua proc111Ct.loa output MOUnts to I0.000 kg of rubber llix­
ture yearly at om-ahlft-vodt. Due to the 4araUon of a cur1n9 cy­
cle a tvo-shif t-work bu to be Uken into account at tbe curing 
proces•. 
a) aecjaired aac:blNry - calender. •crapen. grlnc1eratonn, cover­

iD9 and caring equipment 4yumie balwiA9 machiA•, notching 

acl bor1119 tool, HD4 clia1Dtegrator aDCl tbe other aacb1nea and 

faciliU ... 
bJ Jleqa1re4 ..oant of r• -tarlala 

ltii Quantity t./year 

a.s 
Jl,O 
1,5 
0,1 

10.0 
7,5 

24,0 
2,5 
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c) Plant site area - about 1.500 a 2 for pro4uction processes 
an4 tbne biDinua roc:ma of 10 a 2 each. 

d) -..in.i MDpcNer 

'lbeze tr.:Mll.4 be mceasary 30 proclucti.on workers: 
23 akillecl ana 7 unaltlllecl hbour. llanaglng production 
process (work control, quail t.y contzol, operative techno­
logical work, an4 .ailltenance) nqui.rea 10 persons, 2 of 
bigb an4 8 of secondary acbool qaallfication. 

· e) ReqUirecl utilities 

Energy consumption - 950 -.../year 
Ste- - 800 t/79ar 

v Technological transfer extent: factory design, technological 
process and equipment lay-out1 equipment specification, advi­
sing appropriate offers, taking part in equipment installing; 
trial production; staff training. 

VI Contact address: . 
For .:>re c1etai:la, plea.se contact: 
Tbe Yugoslav center of Technical and Scientific Docullentation 
11000 Belgrade 
Slobodana Penezi~a-Krcuna, 29-31 · 

Yugoslavia 
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About 75-100 penona at t:lllt lnel of 1000 
pmpe. 'Ibis is alao ba-4 OD nlrcantracti1l9 
of tbe basic .-chfnt99 operatioaa. fte worlt 
force woald 1Dcl1111le aboat 10 welders, 2 
-cblal.u, 2 pl.'ADisera. 6 fitt:era aad t:lllt 
nat aaUillec1 bel.pera. 

Appndmatel.y 75 to 100 BP (excla4in9 basic 
macltlw etc.) 

Will dell ••I OD aYaihbility of local. 
faciliti•. In aay ca.e for ,..._ one and two 
..y little W..mat: i• :reqainl1 except: •Y 
special jip and fht:u• for ..idlng and 
tn.,....Uon ....., eqal(mmt wldcla wuald all 
ba'ft to be export.a fraa ImU.a. 
Will ~ CID local facil.it:i ... 

V. '!be campuy bu no lnter .. t in a joint wnblre llGt: i• opeD to providing 
teclmical ~bow eitller a4)ainat: lwpaaa ..,._t or cmbination of initial 
paymnt and ~it.y. Oar perllODDel woald be depated to uaiat: in tbe 
~••ioaing of proc111ction. 

VI. Contact: addr .. as 
UAl.8A ht. Ltd. 
Smya Uran 
19, Sut:arba Gllnclltl llaZ9 
... Delhi - 110 001 

'feles1 31-65063 DAL D 
........ 3314214, 2314215. 3314216 
cables IUJ.BA 
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(Z1) I Tecbnology for uking oscillation Usorbers (ISIC J829) 

D Shock abaorbers are prlmUy usecl .. Yibrat1on U.orben in road 
and ralla motor vehicles of •ar~oua types .1n vuhing -chines. 

seats ancl u supports of •arlOD uses. 
Production progr- of absorbers can cover following typea(ob­
servi.ng principle of act:iYity): friction, gu, hydraulic single­
-pipe• hydraulic double-pipe• hydraulic absorbers lie-Pherson sy­
s tea. lever hydraulic and hydropne.-.tic abaorhera. 
Metal parts of absorbers are mostly of steel, aintering han llll 
alloys ancl are manufactured by use of special thermal processes. 
treatment of al141ng areas and surface pn,tection. Rubber lllCl pla­

stic -terials which are used for ... ufacture of some parts aust 
possess nquested chara~istics. for example: sealing capabi­
lity, correspJDcling resistance on dynamic loading. vearin9 and 

heating, oil and long life. 

III · All necessary data needed to establish a production unit capab­

le to produce 600.000 absorbers per year is presented below.The 
production assortllent includes absorbers f ro11 largest to mul-
lest principal cliwensions and various types. 

a) Required -chinery and equipment for pipe and ... 11 parts 
production lines. welding and sub-assemblies lines, absorber 
installation line, piston rod production line and prt=ss tre­
atamt line - about 80 .. chines of different types. 

I 

b) Required ~t of rav Mteriala and utilities 
Itea Quantity per year/t 

St•l EOds of 8 - 25 -
Steel pipes of •arioua 41a. and 

wall tbim_.; vi th special qua-

400 

li t.J COD4itiona 680 
Steel abeets and strips 130 
Iron sintering puts 70 

Parts 11an11facture4 froa light 
non-ferrou •tala 
Parts Mc1e of rubber 
Protection painti119 
Spenial oil used for hydraulic 

abs oner• 
Thinner 
.. utral 9u (nitr09a.ar9on,co2> 
lleq1aire4 ener9J' 

50 
40 

510 kCJ 

150.000 lit. 

350 KW 
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c) Rlllplnd ana for plant aita 

It.."' a2 

llMageMDt. •mlc-finaDclal 200 

ad teclmical. area 

OVedlea4 uea in prochlction •o 
Req11Htad baildinga 

Official bull4ing 200 

ProcluctiOD plant builcli1l9 1.350 

Storage area 150 

ltoftr plant area 50 

4) Beqaired aanpower llo. 

University grade peraonnal fmcbedml mg;tmer) 11 

con.,. grade.-ciwr'ml ma erxnwlc l&''-•iml 5 

Skilled -talvorker 12 

Selli.-skille4 aetalvorker 140 

IV Investment costs /approxiraately/ in US •= 
Builclin9s 
Machinery pool 
Interior transportation 
and storage 
Power plant 

Total inveat.ent: 

198.000 

-•• 426. 776 

118.000 
40.000 

t.782.776 

v Technology transfer extent: l.t»oratory researches, planning and 
progr-1.ng, design, ac!vi•iJUJ appropriate equipmnt an4 raw ma­
terial, quality control, trair.ing peraonnel. 

VI Contact ecldreaa: 
ror more details, pleue contact: 

'1'be Yugoslav Center of 'l'a~ical an4 Scientific Documentation 

11000 Belgrade 
Slobod•n• Penesida - lrcuna, 29-31 
Yuplavia 

I I I 
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Yedmol.ogy for dulp and Mll!!f •ct!r! of -b hrndJ.1.ng egaiment for 
fosail fuel find boilers (ISIC 3829) 

'Ille pEOCeaa of .anafact1Ke incl.atiJl9 cast iroa/alloy at:eel caating, 
-cbtntng, fabrication and flaal flnlabh9 etc. Tile mnafactu.red 
eqali-at alao nqalrea rlgoxoaa qaal.ity cantrol and testing at -nrioaa 
atagea of ... atacture. 'Ille range of eqali-at -a.bu.ea incladea1 

B-type -terial bandliag ftlwa Cextractian val.998) 
Air electric megregating allde val.'ftt8 (branch iaol.ating val,,..) 
vacmm breakera 
.Aabfl.ow val.fta 
UDi'Nnal al.1.de val.wa 
Knife gate ftl.998 
Jal•br 4aat val.,,.. (Dmdel'• bowl.a) 
PlaabiD9 apparataa feecl gate llouinp 
Cl.inker grindera 
Pr1-ry coll.ecton 
Secondary eollectora 
'rbree-c:ell eol.lector• 
llydraalx claat contitionera 
Rot:ary feeders 
Byclroejecton C jet pa11p9 > 
Jlydroftctora Cvacaua producers) 
.. tting bea4a 
Peeder ejector 
Vertical. and borisontal aab slurry pmpa 
Collector tank• 
Air separator tanks 
Air water con'fttrter tank• 
Pl'Di4isiD9 fee4era ..tering cat off 9atea 
Air waabera 
Aeration block• 
Air •lide• 
By4robiu 

Bottoll ••b bopper• 
'fowu"• 
Cran•• 
Inclarlte fittiD9• anc1 pipe• 
BIY aleev• coaplin9• 
Slaieeway liner• 
r1aabi1UJ/jettin9 nossl•• 
Seqaential control panel• 

III. Production capacity•. 10,000 tomtea of ••h llanclliD9 equipment per 
annaa. 

Poandry plant and macbineryf machine •bop 
eqai~t, fabrication eqais-nt anc1 tool•• anc1 
te•tl911 eqais-ent • 

... •tedal• reqaire41 C.•t iroaJ •tMlJ atainleH •t:eelJ nicte1J 
ebrolli.•J ••pnea-• !anace oU etc. 

. ./ .. 
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Plot area - 40.000 aq. -tera. 
llD91-ra u4 nper'7hora - 30 
Quilflecl tlODera - 250 
Unaklllecl woran - 70 

2s106aa per ..... 

UBI 5 llllll• 
.... 15 ld.lll• 

n. C•tact -14rHa1 
lie. A.Jl. Pal 
Vice Pn9lc18Dt 
'!be ID41lre ltrlTat:e Lt4. 
b4'are Boue, GE9at:er Jlailaab-Il 

- Delhi - 110 048 
Ill4ia 

'felu• 031-4283 
nan.1 6411321, 6412358,. 6412 .. :9 
c.bl•• IllDOain 

• 

• 
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(29) I. 

II. 

III .. 

IV. 
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Technology for mnafact:ure of 
(a) ...,. for agricaltural and irril!ticm applicationa 
(b) Standard el!ctri.c mot:ora and atartera 
(c) Renewable WQY mtema incl114in9 bot water ayatw and gasifiera 

baeed on voo4 and bicmu•. 
(ISIC 3829) 

(a) llanufactue of caatinga an4 fabricated partas 
(b) .. chining of abafta, boclin, c:overa etc.s 
(cl) llaking atacb of •tupln9a, vin4inga (for motor• onlyh 
(e) Aa....,ly of CClii(la*lU. teatiJMJ, painting and poncbing. 

Pro4uct:ion capacity• 

Bequinc!·eqai~tl 

... •terial• :requlnd1 

Plant aite areas 

Bequin4 mnpoftrl 

Bnergy coumption1 

Imrea~t C08UI 

Procluction coau1 

Depencling on the .. J,.ecl;ion of proclact:a, market 
and capiacity required. Brief project report/ 
infmmation can be .acle aftilable upon 
apecific request. 

Aa in 
point III. above. 

v. Know-bow tranafer/patent licence la preferred. 

VI. Contact acldr .. 81 

Dr. a. hllarni 
Sr. lluaa9er, 'fecb. Servica 
Jyoti Lilllte4 
P.O. Cbmical IIMlastriea 
Va'llo!tara 390 003 
Gujarat 
ln4la 
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Tecbnology for .Uing !artlPoyincr .. chi!!! Yis •• l!!H "'"TU frcia 25 'I' 
to 50 'I' capacity. '!'rack •llo!!l• up to 4•5 •3• fn!pt !!!4 loec1!p up to 
6113 • dp!!Q up to 300 hp and acrap!p. (ISIC: 3829) 

BartJmovin9 -chine• ccmprbe of nb-uaembli• YI.a •• enqine, 
traaaai••lon, final. drive, bydn:alic aggregate. anc1 •tmc:taral 
ei-au •. llanafacture of tbeae -dtlaea ""l'liEeB a wide nDCJ6 of 
-cbine t:ool• for -cbiniDCJ, apecial gear cuttia9 anc1 bciibbin9 -chi!!!, 
weJ.clin9 aya~, a 9ood -trology facility, jip anc1 fixturea etc • 

III. Production capacitya • 

JV. 

• 
Rav -i.riala reqain41 C&•tin4Ja• foqiag8, alloy ateel• fx 

atructural applicatima etc • 

Plant site areas • 
Reqaired ~powers • 
Energy con•aaption1 • 
• To be .atually cliacuaaed and project report to be prepared 
c!epenclin9 on the partic:alar country'• need. 

Inveatment COStBI 
Production costss 

Depend• on 
project report. 

v. Collaboration for .anufacturin9 b proposed. 

VI. Contact acldreHI 
Director (RID) 
Bharat Barth lloYen Lillltecl 
unity B11il41DCJs, JC aoac1 
Bangalore - 560 002 
In4ia 

• 
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(ll) 1 lf9cbDol091 for Mtin9 cables (lstc lilt) 

n ~- copper or .alualni- vin for proclucUoa of 1Daulate4 virea 
or cables vitJelr aae4 for electrical P'lqlO••• ia invariably vet 
4ravD on dravln9 -cbiaea frca vire rocla 8 to 10 - f up to 0,03 • 
f. !be con4ucUag portion of the cable is callecl conductor and it 
is -• of a DUllber of bare copper or almd.Diua vlna, •tran4ecl or 
bunched. 'lben, w are extrwli.ng a pluUc or rubber iDaulation co­

ating on con4ucton. Rouild .or •ec:tor abllpltd 1naulate4 cores are 
la14-up or tviata4 together in helical foza to get a mulicore cable. 
Vire or •tal tape (amourU• often applied over laid-up cores to 
pzotect cablea &Jainat mechanical 4-ge. Provision of an outer pro­
tective covering for cables 1• abeating and i.t is usually extrudecJ 
over the irsu~atJ:on at single-core cables or over the assembly of 
cons.reap •• over arllOUr at aulticore cables. 
Pinal products are: a! thermoplastic insulated wiring cables of no­
ainal conductor cmss-sections 0,5 up to 150 _2 with nUllber of co­
rcls 2 up to 4 and PVC; b) theJ:mCJplastic polyethylene insulated po­
wer cables for voltage up to 1 kV of nominal conductor cross-secti­
ons 2,5 up to 500 -2 wit:h nUllber of cores 2 up to 4 ace.to DIN,VDE 
and BS specifcations. 

III Tbe production capacity of the plant will be reffered to total quan­

ti.ty ·of copper wire flt 8 - being 2000 tones yearly. 
The plant is designed for double-shift operation under t.'• following 
~Cbedules:8 boura/4ay 25 days/month 300 days/year 

a) Required •chine:ry and equipment - about 30 -chine• of different 
t::1P9a. 

b) a.quired row ~terials/year · 

JU. Qu!!tity (to) 

°'MC vim ia1 ·-· ·.2141 
PVC for iuulation 
PVC for abeatbinf 
PVC for filllat 
ainc-ooatet •teel wire 
ainc-coated •teel tape 

1637 
1200 
100 
601 
124 

c) 118qu1re4 area for plat site 

Buildin9 
50 • x 80 •• 4000 .2 
Storebouae 
15 • x 80 • • 1200 • 2 
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4) Requin4 unpower 

t EngiDftrs Qlanagers 1 hoduction, Quality Control, 
llaintenance, Pro4uc. Planning) 

I Tecbnlciana (Po~' first and aec. shift) 
1 ~gb-qualif ied polisher 
2 Qualified poUabers 

31 Skill.eel vodten 
10 Sea1-akilla4 workers 

4 Unakillecl -workers 

e) Baquirecl utilities 

I tea Quantity 

Electric power installecl 
. -

Cooling water 
COllpre&secl air 
Drawing lubricant 
Protective steaa 

2800 .kVa 

136 al/h 

3,35 11a31-
1200 l/ain 

24 k9/h 

IV FOB price of 11achinery and equipment ••••• (approx.) us I 5,400,000.­
Financial data about. necessary investment for production will be 

given in the con~ract. 

V Consulting kinds and offering cooperation: 
- Planning ancJ En91neerin9 
- Choice and .. terial testing and/or of equip111nt 
- Technical projects execution 
- Quality inspection of raw .. terials and proclucts 
- Consulting .. rvice• 
- Staff a4ucation 

VI Contact a44ress: 

Por more details, please contacts 

'!be Yugoslav Center of Technical and Scientific Docullentation 
11000 Belgrade 
Slobodaaa Penesida-arcuna, 29-31 
Yugoslavia 

• 

• 
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(32) I Technology for Mltin9 vaps (ls1c JM.3) 

n Goods wagons, tank-wagons mad special wagons ••:ne for transporta­

tion of all shapes of goods (bulky, l°'.OSe, granular liquicl, gase­
ous and out of loading gagge) • 
. Production .. Y include all types of freight cars - open, covered, 

special cars an4 cisterns - 2 axle, 4 axle, 6 axle, I axle,10 ale, 

12 axle, 16 axle, 11 .axle mad 24 axle wagons which correspond to 

carrying capaci~J of 27 to 320 t mad loading up to 20 t per axle • 

Required raw .. terials and seaiprCMSucta frcm steel, 11etal and al­
loys are subjected to treatments such. as sand blasting, cutting, 

forging, re.:>ving of shaving, locluiith'& worts, after which trea­

ted and fo:mecl parts vith axles are mounted to subassellblies and 
assemblies. By momting axles mil bng;les,tbe mua Lly of wagcns is cmple­

tecl ..a the final cprat:im is surfaoe t:matment of wgcrs b.r paint:lnrJ. 

III For one-year volume of production of about 45000 t wagons which 

corresponds to production of about 1500 goods wagons (4 diffe­
rent types) it is necessary to prcwide as follows: 
a) Required aachinery and equipment 

Total about 1200 different types of machines (equipment for cutting 

and separation, equi~t for treatment by·defoXJUtion, equipment 

for reaoving o!: shavings, equipment for welding, equipment for con­

trol, equipment for inlbolria.3 outdoor tnnsportaticn,laboratmy eqnipwent etc.) 

b) Required UK>unt of raw 1Uterials and utilities 

55000 t of productional and 5500 t of a:nsmable materials, 

Itea ouantlty /t/ 
Steel 48.840 
Steel castings 
Electrodes for welding and builcUng up 

Wooden b~ilding aaterial 
Agents for anticorrosive protection(paint) 
Others (pig 1.rm, almlnim, capper and alloys,etc:. 

crude oil 
Oxygen 
Propane-butane 

C02 
eoa1-cca 
Lubricants 
Other• 
Electric power 

2.695 
808,5 

1.347,5 

753,5 
555,5 
550 
825 
825 

3.025 

165 
SS 
55 

6.106 kWh 
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c) 8eqa1n4 uea for plant aita 

•500 a 2 of business space anc1 25000 • 2 of production space. 

4) 8afJUinCl Mnpauer 

Gr-.luata mg1neen ill different fie14 of lp'Claltattcm 

Bn91DMr• . ill 41.ffennt field of aped.allzaUon 

'19dmic1ana lll·dlffennt field of apeciallaauon 

Gr.ta.ta ecaDmi sts 
Ecano9!sts vltb a4YaDcecl ..a •ccmdlll'J' school 

Gr.au.ta i_,_ 

Bigh-qualifled ... qualified voDen 

llot tbomagbl7 untra:IMd amt -.-Ufled workers 

1fomers of other pzofeasiou. 

llo. 

50 
JO 

lfO 

• 
30 

2 

750 ,. 
90 

IV Investment. costs of a Vll9CJD plat an estiaated of us • $1 llill. 
Proctuctloa costs are about 16.106 US dollars. 

V Technology transfer extent: preU~tnary research and analyze of 

-rket, planning amt pr091"-in9, designing mlC1 engineering, se­
lection anc1 t.•stillg of .aterials, aaking of technical and econo­

aic projects, quality control of product.a and raw -te1;ials, 

advisory services, education of personnel, ready projects, 
est.abilislment anc1 equipping of proctuctional lines. 

VI COntact. a44ress: 

For llOR details, please contacts 
the Yugoslav Center of Tecbnical ancl Scientific ~tien 
11000 .. ).grade 

Slobodana Penezida - Krcuca, 29-31 
Yugoslavia 

• 
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(33) I. 

II. 

llI. 

n. 

- S9 -

rct1 1 ""'cl!! (ISIC 314.l) 

caat!a9. ~. 8etal ~ .... t: U..'-t:· .. 1A1119. 
fltt!mg ....... tly. 

'Ille C ..-a7 mkee C nd.aJ. YJ'lclM - tz11Cka ... lwa - ritll 
paaa WM.cle ..__ ft991 .. fna 4 m 16 tc w. It: al8P mkee 
..tllclea la • 1•111 drl,.. ... for ..-.=t•J u.cat:iw llJre -,..n. 
t:lllPU•• ~ a:~. water ~. fin flptera -6 t:M 11.Jre • 

~ .... , ti 
All ftZ7illt.., 'I .. aa t:11e at• or t:11e 

- •terUls nflllind• (ICOjact • ......-....... la •-• __,ecttu• ..i 
-~l•bl.llq ~ iafnat:rllcbnl. ~ 

Pi.at alte _.., facllltlea. 'Ille t1etalla ....U ._.. to • wmbll 
oat aa a .... m caee baala. 

s--wu.­
la III • .-... 

V. Teclmlcal collaboratioD arra..-t: for lmolr-bow eD4 aapplJ' of CD 
pans is fCOll'DHI. 

VI. Coauct ~I 
Dl.nctor (lbport:a) 

'r9ta BagiwrilMJ eD4 r.acactl• Co. w. 
BlocJ[ 'A'• SJd..apr Z.tat:e 
Dr. Al·Die ..... t: ... 
Worli 
lmlbay 400 018 
India 

'felesl 117-3716 
117-3858 

....... (022) 4921800 
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(l4) 1 'ftC:baOlogy for ..ting plastic coll slide fasteners ns1c J909) 

n ne slide fasteners are aanufactured for ewry possible ueclothlllg, 
shoes, leather wear, sport ucl camplng accessor1 ... protecti'We c:lo­

th1D~. upbolst;HJ, indutrial ase ud so on. 
A plastic coll slide fastener consists of c:llain and slider.The cha­

in consists of bpe (cotton or poly1111114) lG-11 • 0,3 - 0,7 - ancl 
collude of pol7-1cl monofii...nt 0,5-0,9 -· 'lbe coil 1• sewn to 
the tape. Slider body and pulls an •de OD &n - alloy(.U - C.J. 6.040). 

'lbe slicle futemr can be aade in aeparule or nonseparable fom and 

in sizes: 4,5 ..a 7 - coil victth. Tile colors are defined by the co­

lor carcl, and the length by buyer. 'lbe lateral strength of the slide 
fu tener is 30, CO and SO dall/l •, in depencJenc:e of the size. 

lllmufacturing procuses in a plant of plastic coil allele fastener are 

coiling, seviag, cl~ing, fiDishing and t:umoflxiDg,cmpleting,pressu­
re casting + stmmpiDg, polishing, calibrating, slider assellbling,sur­
face t:reatllent, repd.ri.Dg + sexvicin9. 

III Tbe opti.JMm annual output of the slide fastener Mking line ·is 
8.000.000 • annually on a two shift basis. 

a) Required aachinery - about 70 aachi.Des of clifferent types. 
-b) Required raw aaterials 

I tea 

cotton or polymicl tape 

Polyaaicl monof 11-nt 
Polyaaicl ..wing thread 

Quantity 
Annual l!!g!ir-nt 

18,000.000 • 
31.000 kg 

7.000 k9 

In-Alloy GDln Al .. - CUUJUS c~ .6.CMO) 

Brus tape 

65.000 kg 

1.000 kg 

3.900 kg 
3.000 kg 

llevsil'ftr tape 
Al - tape 
Polyaaicl granulated fer 8'pllllbla bot:taa stigp 2 .200 kg 

Dyes, enamells, acljuvanta 4.000 kg 

c) leqUJ.recl area for plant site 
A rough estillate of t:be azea of off ices is 150 a2 anc1 area of 
bui141ngs for produ~ion is 1150 a2. 
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d) Required .upower 

I tea 
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l) Gracluatecl •chanical engineer 
Ro. 

or engineer for ecoeoay l 
2) lledlanlcal engineer 1 

Engineer for textile cbeld.stry 1 
Engineer for economy 1 
Jurist 1 
Electronics engineer l 

3J.ConstrucUonal tecbni.cian 2 
Cbellical technician 1 
Textile tecbnician 1 
'l'echniclan f Qr economy 3 
Typist 1 

4) Operators: 
- f o~ dyeing 2 
- banch lathes 25 
- electricians 3 
- f inman 1 
- truck drivers 2 
- crane I fork lift drivers 2 

5) 175 helpers for various operations (predominantly women) 
Manpower · total: 224 

e) Required Utilities 
_ 1. Electric power 

IV 

v 

VI 

Installed current 320 kW 
Simultaneity factor ca. 70\ 

2. Compressed air cons'dlllption at the pressure 600 kPa mounts 2,2 JD,/h 

3. Steam consumption at the pressure 600 kPa amounts ca. 400 kg/h 
4 • Water consmption ca 16 m2 /b 

1. Costs of constructions 
- Ground + buildings 

- Machines + equipment 

2:: Production costs: 
Total: 

ca. 930.000 • 

ca. 1,400.000 • 

ca. 2,330.00G S 

Material, manpower, energy, transport, advisory fees amount in 

average 0,355 ' /m • 

Complete know-how i• proposed. 

Contact acSdresss 

For more details, please contact: 
'l'he Yugoslav Center of Technical and Scientific Docimentation 
11000 Belgracte 
Slobodana Penezida-Krcuna, 29-31 
Yu9oslavi• 

I I I 




