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orof'TTCTION S i' >U -v..',' u ><¿   J'    ^1 AtJTiCS IN -l ?SSR 
•   Mi      T   T'-***"   O'V TOW" 

(DISTRIBUTION OF PL AS TI CS PRODUCTION) 

1965 
Total million tons 0.8 
Polymerization^ j_ 
Condensation , 

33 
67 i- 

1970 
1.54 

46 
'54 T" 

1975 
3.1 

51 
49 

TABLE 2 

PRODUCTION DIS TR IBÜTiON OF MAIN PLAS TICS IN USSR 

(GROWTH IN PERCENT) 

TYPE OF PL AS TIC 
Polyethylene 

L.  D. 
H.  D. 

Polypropylene 
PVC and co 
Polystyrene and co 
Phenolic recins 
Epoxy resins 
Other pi?  tics 

196 5 1970 
I 

100 
100 
100 
100 
100 I 
100   I 
100     i 

.00   I 

1975 

557      » 1190 
139     ¡ 400 

5000     ' 25O00 
204     » 425 
25C     ' 809 
145     ¡ 233 
roo   J 400 
203    |  417 

TABI E 3 

MARKET DISTRIBUTION OF PLASTICS IN USSR 
(IN'PERCENT) 

USING 19Ó5 1970 1975 
Plastics into Chem. 18.8 20.2     | 19.7 

industry Í 
Machinery 1 

(machinery building) 27.7 27.6     ¡ 24.3 
Furniture and domestic 17.7 18.2     ! 17.2 
Building o   -» 10.3    1 16.1 
Transportation K    1 7.8     ! 6.1 
Packaging and travel o.«:- 4.3 4.9 

goods I 
i 

Agriculture 0.5 1.0    i 3.8 
Toys and other using .— _l(M , 10.6     ! 7.9 



- 3 - 

TRENDS IN METHODS OF PLASTICS FABRICATION IN USSP 

TABLE 4 

Ï 
f 
"•J 

l:~j^.--.: 

L., 
-r——r-~ t • 

_i ' '' ' i : t" ì i~ r TtTrt 

: •.:&• ; :~~1~~:~1~T~M. ¡ 

14 \" 
! ' 

— — y     i  i i. I i i ''J 

S S S 

;   :/^ 

- Thermosetting plastics forming (plastics nressing) 

- Injection moulding. 

"¿VWW - 0ther methods (extrusion,   thermoforming, blow moulding, rotation 
moulding) 





ESTUATI OF CATIïAL ianasasaï KH **-*ß i»*«» 
Oí  PLASMO IrÄOCSSSIBG 

tfKrcODQLÛGICAX AFFFQACH 

Windln« ti» soap* e* applxcattac-a£ pin at i c 

further derelopaeat aact perfection oí »xwaaaala« 

And increaujo oí praowislnf   valiaci recall-*» thr «as ai 

productiva up tóldate eqeapansst. 

In tkia repart the tatuar ejatencear/aalas rwi*tt"ra 

re/ to tuUm em eeteünetü o? enptt**! iavtetmert milrrt 

plastica proeeaning unita» TI» rill iti— «a* cada Ut 

COST 0? TSCHHQiQGlCM, LZ8S W¿* TïSBEîSETÏIJK 
PLASTICS FHS3SH» 

daxajaa&aed fcp 

The afeas or rite for preawfcas tteKjeattlf 

equipped with preenaa» wwlrtlag ts&U aaaJUáaaia 

treaaporta.-tto» of mmtmrtmlL* ¡ 

sours«• production stenps «re*    *llity paadott?* 

capital iareataast la to a g 

presa denign. Por the noet part aittrni&tta and 

coapreaaion and tranater praoaan an* ai*ai. 

The anave equlpnaat ¿a need for predarti«« of 

inaerta or In caaae «toas gen Idi «a pandear or 

fed auliiianilinll y    Aiihjwtir 

la 

ef 



with singla driver, but thair iiydro- and electro-drives are 

more complex. For moulding-powder supply and «¿action of 

producto it iti necessary to have an accessory drive and aleo 

accessory mechanical, pneumatic and electric jnita. Tlie abo«« 

typea of presses are also equipped with cenrpl^x signal and 

protective devices, ensuring their automatic opération. Unlike 

th<? above two typee of pressen ¿emi-autottfitic transfer preaoeo 

are equipped with a preheating cylinder and c device for 

infection the material into a mould. Automatic transfer près«) 

is equipped with devices for oeilets feeding and their pre- 

htating and also devices for ejection the ready articles from 

the mould. 

Table I e how e the correlated ooat of different types 

of presses« 

T ABLE I. 

Correlated cost of prenses for moulding thermosetting 

materials / thou. dol. / 

Type of proas   Clamping tonnage! 

10  25  50  100  150 200 m 222. 
!"*r.i-automatic 
«»»pression 

tranbier 

Mi tomatic 

compressioa 

transfer 

2,7 4.5 II.0 15.0 

4.2 6.5 14.0 19.0 

18.0 

23.0 

4.5 8.3 13.4 19.0 23.0 33.0 

6,0 7.3 25.0 34.0 39.0  - 

27.0 

54.0 

49.0 
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Transportation cori / clstaao« 1200 

oO doi. for a a«al-«utosatic oaaaraaalaB 

«• 50t / «m    5*0 toi. for aa «uto»ti* 

pio« torn«! 25- t/.  ïba «émanant la 

*•—bltd ay    «oaffeld vornan,  ianewr 

and 1900 dol. 

TU« co«t «f «ould «aanatiaily dapanna 

•rtiniaa to ho ataafaetura«. Iti als« aal 

of anor-noara raeairo« for amaaAottLrm* of 

for« aould«. £f cb**p««t aatftod of «mltlfora 

is di« linking. la production of aultifora 

annual work nod exp«n«iT* «acaini on, nor« aad 

a« cannatal  trvatanat la uaad. 

Corralatian «*aa bttwMe là« «oat oí 

u—â for th« production of 

«*•»• artiel«« 1« Hiaatrataá ay tnal«  7. 

Corralatad coat of aamid« far proa**tloa 
ooaalas anap« artici«« / thou. dol. /. 

I* 

Artici« 

Co&oeaaar cox       8 
Atttoamtio aalten 
corar 4 

A« t ovati e mttQ r*fff  trun 
**4 1.9 

9.0 9.9 
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alle et ri e 
equipuent box       6 

Iron handlw 2 23.0 

IQ.O 

25*0 

Ali th« othur equipment oecea&ary  for nfiJcing up a moul- 

ding shop or sit« oaii be devlded iato 3 groupa: equipnent 

t'ir preparatiou of preas-porrler,  transportation aad finishing 

of tho prodnc*u. 

The equipment  for preparing preasH-powder cosprisea an 

slectrio firaaee for drying the materiale before moulding. 

Depending on th« alza of the furarne« ita price varita between 

1000 and  3000 dolo. 

In oaae of tranafer Moulding pelleting is needed. The 

«oat of pelloter with various moulda and naie dies ia 15 000 

dola. 

Electronic heatera have their own power aource and are 

tiaed for pellet preheating to 8o-l40°C before they are fad to 

the bin of tranaf«r p?esa o:   fco a soapreaaicr. mould. The coot 

of a anali - bench heater is 1C00 to ?000 dola; »radium and 

large electronic heatera oost fro« 3»Q00 to 12.000 dola. For 

poet-curing of «one articled air-drlera are uaed. Their coat 

ia between 500 and 4000 dole. 

For the operation of praceee oospreated air ia necessary. 
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It ia uaed for driving amali preseaa / up tû 50 t/, far 

blowing off material and fine fnni the open «oui* fo* tU 

typaa of preeaes and also for moac types of auxiliarlas 

medium-elze and amall-aiz« units a 15 KW «am „a 7^ ^ 

ry conpreeaora ia sufficient. Their coat will be 2.600 am* 

1.500 dollars reapectiTely. 

electric power ia needed in large quantitiea for mil 

type« of equipment,  especially when electric preheat« or 

tha atea« preheated oil are uaed. /io.5 - 17,5 ^2/ u 

important for mould heating 6 up to    I75°C /. 

The coat  of a amaU electric heater ia about 50 éaXm^ 

«nd a preheater for large mould6 coat about 400 «o*., 

The us« of preheated oil neceasitatea the ««a of     ___. 

controllerà which coat from T->OO <t»i .    * o«, xrom itoo dola,  for amali moula« 
to 4U}0 dola, for large ones 

»w. time to time the mould, ha*a to 00 rommir** 

and ateel inserts are replace .orma are clammy 

The coat of maintenance equipment ahould ba c 

a part of the total coat of tha unit. The « 

compriaea: a lathe, a milling »chine, a grin**, 

poUahing equips, metal work tool*  .to. 

TAO imrohmaa prie, of a* in^ctiom «mi** «jacïioa moulaüa« arma« i« 
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by ili« dosigli, alce of the ntehlno and the presence of 

•pedal unita. The fi rat two factor e determine the baso price 

of the Bachine« Apart froa t.->- cost of the aain plaaticatioa 

and clamping units the base price normally comprises the 

drive price. In case of screw pia aticatora with reciprocatine 

movement the coat of the acrew read check Taire, extruder 

cylinder, drive, electric control board and no«tie are 

into consideration. 

The dependence of the base price on aise and oonat ruoti on 

of an injection moulding presa is shown in table 3. 

TABLE 3. 

Base prices of equipment depending on ita aise and 

oonstruoti on. 
/thou, dois./ 

clamping 
tona 
tons 

jyps of equipment 

tons***      P1«**»1,   «fuipmant tw j-staged with of aree type with reoi- 
of 5w*ew    scorate cast-    with built-    procating 
typo ing and piasti- in plunger     screw 

citation cylin- 
ders 

175 

225 

500 

450 

i*,e 
19.2 

24.9 

42.0 

22.3 

27.5 

33.7 

46.0 

23.0 

31.0 

34.0 

49.0 

26.0 

33.0 

34.0 

54.0 

34.0 

36.05 

59.0 



It can be pointed out,   that with «imilar <tfctraat«*latlca 

of equipumt base price  to a great extant depend« oa it« typ», 

for example,  for the injection «ouldicg; praa« with liaeaila« 

tonnage of 200-225 tona it rang«« fro» «bout 17.0 thmu dola. 

in case of the plung»r,   to 54 thou, dole,   for 

•achine with pr«-pla*tial«atioa cyliadar with a 
screw. 

The decieire factor« ia caoo«ia« a cartel« Had af a«|^|w 

aent ara the type of the plaatieixatiaa unit,  the 

co«t«,  typ« of artici«« which ere «appo««« to be 

thi. «ouipaant, the «atenal waica will be «a«*. oaaaUly. tac 

••Jority of th« equ¿pa*»t ere ordered accorala« to ta» 

fication of a conauaer,  «Hieà can«« extra «xaaaaaa« 

The expenditure oa eoa. «utiiiari«. for ta« iajcatia* 

•oiUdia« pre«, with cla«pia« tonnag« of 200 toa«, ara m 

follow« /dolo./. 

Low pressare aould locking 

Special teapereture control 
of th« aoaale ourla* polya- 
Bid« re «in proceosiae; 

Special wiring 

Hydro lie «haft 

Special «era«« 

430 

275-W75 

200-2000 

850 

450 
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The coa«ua«r mito hut to pay for the  traneportatioa of 

the eauipaant to the plaut and ^ua installation. Ta« coat of 

the «quipaent is usually  fob plaat-aanufacturer prlca and 

ther«for« freiaht charges are add«d to th« total coat of 

aouipaant» 

Th« coat of aould aay vary grraatly d«p«ndlng oa ita sis«, 

mtaber of foras, construction, gat« typ«, aould temperature, 

regulating apparatus,  typ« of machanisBI used inside the aould 

for ejection of article a. With saay aoulds hydrocyliader 

for swaging and taking off a core pins during tat cycle« of 

opening aad oloaing a aould i a used. Coats of aoulds for 

injection aouidlng are given below /thou.dols./ 

One-fora aould »for production of waste-paper 
baskets of 1.0 

for production of large article:  with 
diearter 500 aa 5t5 

Four fora aould for production of 
industrial articles 3»C 

Twtnty-poBltion aould for production of 
ill heads with screw 4,2 

Coat of aoulds depends also on the material u««d for pro- 

duction of plastic articles.  For exaapl*,  production of an 

artiol« froa polyethylene does not require auch a careful 



ocaitt flûisftXdç as for those smde   of coiystyraa» or srioa« 

Tai^e   ln¿*etiajr oí art*cita tea  ay»t»a oí h»atin« or 

aooiing oí notila is r«fîuir»d.    ñt beating »yr6»ü wita o» 

zona oí haatir.« cesta aoout o?«* dollars, and te» systta with 

two-soaes - atout  I4Cü otilara. 

In production of «urtici»», «ado of som tharmop lactic 

raateriala and aiao * nuab»r ot con»    let:   na th» coolers 

of »oulda ar« raquirea,  wnicfc pwm     eia  uiati^n oí cooling 

water in th» mould, There are unita which uà« e   is«    a  .- 

coollAf system.  Puatping ayrtssi is also uaed.   Suca e^x piieert 

coats iroa 5900 to SOüü dollars. 

The cttatrax cooling unit, which «ay oa ua»d for coolia« 

of all ma en í jaea of the  atoo, requires largo exoaeaas. Taxa 

syatem may be also used for cooling hydraulic ay a torn» of 

moulding machines.  Sometía»a for aroulded articles aa additional, 

finishing i a required,  for example - painting, metallisation, 

hot ataaping etc.  For painting a sprayer, a s«t of «make 

and a cabine with filtered a:- and    induced-draught fan are 

required. Its cost / without a ccmaraeaor/ amy be orar ?é5 dola. 

Th»  compressor coats about 500 dola* and aore. 

In the equipment for me talli aatioa of article* mads of 

plastics baaide the above ctrsponants the following onel^faelmdadt 

•acmum tana,  furnace aad casttnu   A smell plant of auch a tff« 
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oosts about 600 dollars. 

There are other methods of finishing plastic articles. 

Buch as offset printing, engraving, etching etc, ¿quipmaxrt for 

these aims are so specialised that it is difficult to call 

any cost. 

For feeding material to the injection moulding press 

different equipment is used. It costs 5300 dois« and »or«, 

le pending on how many bins are used, and also on the length 

of tne system. Cost of a bin for each machine is about 265 

dois. 

If the system of material pneumotransport is not used, 

a oar-loader for transportation of powder and granulas is 

required. The coat of such car-loader Is about 6000 dollars« 

It »ay also be used for extraction or installation of press 

moulds, and also for other purposes. 

For some thermoplastics, for examples, nylon, ABS-re sin, 

polycarbonate and others, a  drying equipment for elimination 

of water from material before moulding is required. Such sus 

equipment oosts from 1250 to 1500 dollars. In a number of 

oases there exists a nesaeoity of buying the equipment for 

pelleting of powder thermoplastic compositions. Such a pelleter 

depending on its size, costs from 1300 to 3100 dois« 

De feo Uve articles, wastes from central and distributive 
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gate« ana* be reduced tè auch «a extent, that it would H 

P o an ble to aend tara bao* lato tao injection mould trtae 

A oraahar coat a about 800 eollarm. 

Por production of colour ooapoaltle&a, a slxing dite la 

required,  ahina oast a about 650 dallara. 

The total coat 9t the lfoc for Injection aaai«^^.»*« 

iavaataiaata of the Uaa for iajeetioa aouidla* uel*    atra« 

plaatiaiaer, «1th reciprocating aoveneat, olaapia«     nnan 

20Û t ara given in tabla 4. It la aeoeeaary to mota, that a 

part of «mpleaaatary aatHpaeat au* urti caverai Iafetica 

aottldliia; areaaea. 

TABLB 4« 

CiXCaïAÎIQM Of THB TOTAL COST Of «HB IWlCflCW 

Item Caat, thomuaia 

Inj «etica anuldiag preaa 

Auxiliary equipment 
/Baaa prtea / 

io« pre a aura aould lochia«; 
•quipaant 

ipeoial buafa for nylûa 
0.430 

0.375 
spadai »lrlaa; 0.50 

trrangaaaat with hydrnaOie aova 0*150 
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aptcial screw /additional/ 0.450 

freight °'50 

Assembling coat /eatimate/ 1-50 

Total /total coat 
of aasambled injection 
presa/ 29*325 

Mould 5.50 

Die bruah 0.165 

Mould temperature regulator   , 0.675 

Total /inveatment for 
the mould/ 6.34Ü 

Pulverleer 0.50 

Pulverize painting equipment 0.365 

Auxiliaries C.75 

Quality control device 0.50 

Total /inveatmend for 
finishing and decorating 
equipment/ 2.115 

Equipment for transporting and additional 
prooeaaing 

feed bin 0.265 

loader 4.00 

drier and preheat er 0.650 

granulator /for Bcrap/ 0.80 

tumbling drum /for dry colouring 0.65 

Total /investment for equipment 
for tranaporting and additional 
processing/ 6*365 

Total investment for injection moulding 
equipment 44.145 
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Spoetai equipment far particular ctMt 

storage bin for bulk a«tari»la 5»300 

•acuna «etalliaina; equipment 25*0 

acrap proceeaing extrader JQ.O 

palleter j « 

Total inveat&ant for auxiliary 
equipment 4I-6 

Grand total 85.745 

It la aaan from the tabla that total capital ii  acta   ta 

for the lina of injaction «mldia« will fee auch acr« than tha 

prisa coat of one injection moulding »nchinaa, eren in the 

cane of soma itama of expenditure,  aa for example expensas 

on special equipment, are excluded fro. estimate calculation. 

The total exponaos exceed baais    price of the amohina at laaat 

by 75*. It ia necea eery to taxa into account the co.t of 

power energy and water, which *ary de pendln« on the aUooattoa 
of tha plant. 

CAPIÏALiSf?T,IÏBÏTS 0F ÏBCHlOLOOICaX LUS Km 
THERMOPLASTICS EXTEDSIOI ^^ 

To estimate tha initial inreetaente for extrualoa llaa 

tha eaulpaanta for simple profila ext ruai on of «oft PTC. 

raalatant polystyrane or polyethylana ware +-»~n am 
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Nevertheless,  ta« ««tímate mathod givaa h«r« caa «IM «• 

need for other type e of extrusion, for instano«,  far «Iowa 

filai,   tube product loa, wir» covering,  etc. 

Extruder price« for different proceeaing vary ia great deal 

depending on their cone truc ti on and «axillary deirioee 

/t«ble 5/. 

TABLE 5. 

PRICES OF OÏB-SCRSI EXTRUBEBS 

It erne Extruder «ere« diameter, mm 

63.5       OT.O     II4.0    152.4 

Kxtruder output, kg/h 34.0-102.5 68.0-204.u 136.0-408.2 
454.0-1306.8 

Drive power, *w    II.2-22.4 22.4-74.6 37.4-112*0 93.5-224.0 

estruder prioe with- 
out drive,thou.dole. 7.5-Iü.ü 9.5-18.0 14.0-23.0 25.0-33.0 

Speed variâtor price, 
thou.dole.  I.Bw.ú 3.I-I7.0  4.0-23.0  7*0-40.0 

¿XTRUDER TOTAL PRICK, 9.3-17.^. 12.0-35.0 I8.0-46.Q  32.Q-73.0 
thou.dol. 

While oompiling tal« tabi« it wm« accumed that all tarn 

extruder« have L/D ratio of 24:1. The coat depend« oa ecrww 

material and extruder drive pomar. The total oo«t of am 

includes the drive oo«t bat «xmlnd*« ta« coat of it« iaatallation 
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aa mail as auxiliary aqaipaaat aaaaaaary far tma 

TA» total coat of tua axtrodar installatiaa 

of alaetrlo aouroa, cooliaa; «atar aaá aompramaai al». 

TI» dia  cost da panda ou ita typa /astrami am af 

filma,  roda,  wlra earariam/ ama eamartruetiom 

•xampla, a alarla dia of a 152*3 am acra« «xtramar far 

axtruaioa ooata lomar tnaa. a dia af a é3,f am «Mramaa 

•ora complicated forma or arofilaa. faa ooat af ila« 

irragular profila axtruaiom varita fro» T* to 9000 dal* 

dmpaadiiiff on tha dio moms laxity ama articla 

siaa aa wall as oa th« proparty of material* 

Baaldts tha äXtrader oitd dit aoma other klama af 

aaat ara naca asary for astrami oa prooaaa. 

Prioaa of tita auxiliar? aouipmamt, dapammimm am 

tyaaa and alaas ara amotra oaioa? /tkou.dol/. 

•atar bmtita 1.0-10.0 

Raceiric« davicao I.5-f.5 

Cuttia* daTicam 2.0-10*0 

faad bina 0.3-1.5 

Bla arlara i.0»i0.0 
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The cost of extruder installation to « sreat extent 

dependo on tao  sophistication of the equipment and the plant 

pay-out.  4s it was noted already,  except the above-mentioned 

equipment,   the extrusion line needs the supply of water,  power 

energy,  ooapr«ssed air and the drain system. 

the oost oi" the extruder installation with the screw 

¿lesseter of 114 mm,  including labour cost, accounts for about 

3.000 dollars.  It varies depending on the  specific character 

of the equipment,  the lay-out of the auxiliaries with respect 

to the line of extruder and the installation method. For 

exaaple,  if electric wiring and water piping are laid under 

the floor,  the installation cost will be higher than in the 

oaee both are aade over the floor. 

THE MODEL OF THE TOTAL ESTIMATE CALCULATION 
OF THE EXTRUSION LINE COST 

liable 6 shows the cost of the complete extrusion line 

ready for exploitation. 

The main unit is the extruder with the screw diajeater 

114.0 aw. 
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TAÄLE 6. 

Ine model of the total •; tí reate calculation of 

extrusion lina coat. 

/tha aoranr diameter of H4rQ m/ 

Item« 

Total 

Auxiliarla a 

bin,loading inatallationa 

bin drier 

water batn 

cutter 

receirer 

tranaportation coat 

Die a 

Production altaa 

Installation coat 

total 

Cost 
thou, àmia. 

Extruder 

¿rire 

Tranaportation ooat 

I8.f 

13.5 
2.0 

34.0 

0.9 
5.5 
5.5 
3.0 
6.0 
2.0 

22.9 

2.5 
15*0 

3.0 

Total 77.4 
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Aa it    can be seen fro» tu« tabi«, the total capital 

investments are twice as ouch aa the cost of tne «»tradir mad 

drive taken tcjjether. 

In this case, tb» investment into adminiatrative aerwieaa, 

testing laboratories, the equipment for quality control sad 

other needs, are not included. A considerable part of the tot«! 

expenditures can make the ones on the scrap grinding equiamaat 

and devices for packing    of finished  product and so on« 

In case these items are included,  the total capital inveatmemt 

into the line with one extruder will account for 100 thoumama 

dollars,  or even «ore. 

In any case, while organaaing the extrusion plant,  it is 

necessary to bear in mind,  that the total capital investments 

into the operating extruder taking into account the cost of 

auxiliaries,  its installation and so on,,  can exceed the eellin«- 

price of the extruder and drive. 

CAPITAL IK7ESTMEHTS INTO THE    ECHN0L00ICAL 
LINE OF THE BLOWN ARTICLES H1CDUCTI0N 

In this part,  only two types of blowing syst ems-linear 

and rotational. The equipment which are uaed, differ by the type 

of of the unit and the blowing method. Of course, the major cost 

item for any system is the blow moulding equipment* Its price 
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can m«t fro« 55.0 ta 150 thouaaad áollara,  dapaaaUa* 
and capacity. 

To orapai«, tha procaaa of blow «»Idia*; «falo* pwrláaa 

hi«* quality alonad, with the laweat  uait  coat,   it i« 

a.MMUy ii„t ox all to a. a^. of tü o.*»*!, omtp* 

of ta. lia* and lfl thl. comwctiQn ta.  t.oJaaloml ^^^ 

of th. project. 

» typical twhnologio.1 li*. « blow „^ uoi»*,. 

bio. «ouldin« «chi... „ulti., tool,  fuuiu,,  »«portati«. 

•o.uipa.at and additional tnataant »qulpMat. 

B.1U» •» gl,» th. typical „pa.». „. th. li«. for 

production ox 0.9  lit« contala.,, for .y«h.tic d.Wr«*«.. 

On.-po.iUo» unita for bio. aomain, rtth fottr w. „^ ^ 

«-* on this lia.. 12 operator, ar. supped to MrTi«. th, 

li», -onci*« u , .igBt_hour ahift8- Iha ^^ of ^ ^ la 

24000 botti.. p«r day. 

Th. priaary r.aü, i. M tü tB. „XnUr „, th> „„„.^ 

V«- or 6, gr.^. Itt tn. ^ exttple ^^ ^ t< ^ 

|0n th. li«.. *,.„ Pw^a. oi difier#nt ^^ ^ M1OBM ^ 

"••*.  it is ».casar, t0 „.„ . mimr tkitk lm ^«^ „ ^ 

onr.ni.at plac. a.t^« th. „*» f ^ ta ^ ^ ..^ 

*chine. 

In th« alzar th» prlmmry y*»^ ia 

tttra«. 
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It is necessary to have gremulator to «rind fin »nd spoiloo 

artici««». 

Capital investments into th* blow moulding ÜQ« witn 

linear system art given below /thou.dois,/ 

Blow moulding machine 47.150 
Moulding tool 5.82 

Equipment for: 
tranaportation of articles        I6.4IC 
transportation of materials and 
auxiliaries 10,02 

secondary treatment of 
material A*8I 
testing °«70 

Installation and designing 
of the équipaient 24.5 

Total 109.25 

Nowadays,  the multi-mould extruder with rotating table 

lor moulds ia »oat popular. In e ich an extrader macerai mouldo 

in eoaaeoutive order go under the only head for biaba* extruiion 

in order to receive a hot tube and then rotate round the table 

whil« the article ia cooling down. Whan uaing salerai moulds, 

the tia« which ia necessary for every article to cool, dota hot 

present the extrusión of the blank for the next article. Thus, 
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th« output of auch an extruder can be much higher than that 

of other type extruders. 

In this part there wil* bu iizricssd cap.   al ix:»eatmeata 

neceeaary for the complete  system of blow moulding, «aar« 

th« equipment with rotating tabla for mould« la uaed« thim 

Bjataa ia aimed for th« production of 2.3 liter bottle«. 

To «et tha right picture of the capital inreetaant iato 

rotation type blow moulding one muât take into account the 

•xp«nditur« bending with inatallation of equipment. 

Ini a expenditure is e at ina ted in th« table 7. 

TABLE 7- 

CAPITAL INVESTMENT INTO THE LINE OP BLOW 
MOULDING USING SU POSITION ROTARY MACHIS! 

Expenditure ite« 

Bio« moulding machine 
Mould /6 piece«/ 

Auxiliarle a for blow moulding machines 
Peed bin /vacuum type/ 
fatar cooler 

Air compressor /double-atmg«,I8.7 KW/ 
Ormaulator for scrap /with mix«*/ 

Cost ia thoiudole. 

39.7 
9*0 

0.5 
2.0 

3.5 
3.0 
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equipment ior transportation 
Conveyor /with air coolin«/ 2 *° 

Tubular chutes and  bins 0.3 

Fini akin* equipment 

Automatic reamer /including control 
device/ 12,0 

Device for sunaee  treatment 0.5 

Electrowires 3.0 

Plumbin« 1.0 

Other coatfi 4.5 

Total I0I.5 

The cost of blow moulding machine  itaelf /inducing 

extruder and head  for extrusion tablets/  i a about oO* of 

the total cost of the  line of blow moulding.  In addition, 

account must be taken of installation  costs ana other item of 

costs«   It also does not include the coats oi technological line, 

storage and adminiatrative service sites. 

It follows that  for the installation of automatic blow 

moulding line the capital investment  of  100-150 thousand 

dollars are needed.  In casea when additional lines are installed 

one can use a part of existing accessory and other equipment. 

Them the expenditure for installation of m new line can be 

reduced    a little. Even so, at the sites with several lines the 

capital investment would be    proportional to the number of 

required lines. 
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CAPITAL nmanoiTs of TECHIOLOGICAI T.T« PQB¿ 

MOTLDIIG 09 ARTICLES FROH  3HE2T TŒBMOÎLASTICS 

While buying équipant for thsraonoulding of art lei» a «at 

aaaet fro* thermoplastic a primarily one «art tate iato aeeout 

tli« typ» of artici«8 aad six« of lot« «an such factor• aa 

amt«rial and labour cost. The firat probi« ari el eg walla 

purchasing tha machine ia tba cholee of ta« typ« /sin«le-ata«e 

or double-stag» or rotation type/. AvaUaallity e    ai    1    or 

doubl« heating i« prominant in talo oaat. 

Supposa «e decida to purchase singla- or doubl«.sta«« 

amohine. In this cas« on« «uat determine th« »ouldlag area« 

Machinas ar« claaalfi«d into «anual,   sftai-autoamt'ic aad eato-* 

amtic one a depending upon the handling method. Ta« ooat of 

aeai-autoaatic aachine eith the «raiding aurfac« of 1800x1000 

ia 15 thou.dola. To this th« cost of aould and ami« die aast 

be added. Coat of mould wies dependln« upon th« aatarlal aad 

aarnp« of artici«.  Selecting t*x aaterial for the rould one 

take into oonaideratioa sis« of lota and type of prooaaeia* 

•»terials /table 8/. 



-24  - 

SABLE 3. 
Co at of moulds depending upon the size of lot«. 

Application of Size of Material of      Cost 
moulds lota mould thou.dola 

Experimental 
works to 100 wood 0.50-0.70 

Articles of simple 
•**P« 3-5 thou. «yp«ua O.5O-I.50 

Til« earns 50-100 thou.        Thennoaattin* 
resina with    0.7-5.0 
filler 

Articles of 
complex stop« 100-500 thou.        Metal 1.0-8.0 

Above figurée concern to single-fern moulds. While using 
...•' ~i 

«ulti-forse Bioulde their cost «ill increase by 50-1003. The 

cost of amohines i« «Iren in table 9. 

TABLE o. 

Cost of different types of theuomouldin^ machines. 

Type of »achine Output     Typical articles Cost. 
per hour   and materials thou.dols, 

One or two poaitioa 40       Caaea of elsctric     IO.O-I5.O 
apparatus /impact 
resistant polysty- 
rène, ABC/ 

mÊaÊmmmÊÊaÊÊÊIt 
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Three position 

FOOT position 

120 

40 

Ont position aschinea 
for large ariiclee 4-12 

Refrigerator door 
pintos /Impact 
résistant polyaV 
àMC/ 

I3.û-If*Q 

Refrigerator Inirtght    21.0.23.0 

/lasset resistant 
polystyreae.ABC 

Boato,esaea of osrs 
/impact rosi atast 
polystyrene, ABC/ 

Machinée of continuous       7500-    PscA    e /la    ck 
aoulding for package with 9000    rsait   ait po    st». 
rouleau f.ed r^  ^¡^T* 

acetas«/. 

Machines of continuous 
aoulding for package 
vrith aiBultansous 
filling and feeding froa 
extruder 

7500-. 
15000 The 

45,0 

13   >-49.< 

200 X 

Tas aost typical articles,  produced by tas rotation statu. 

fugai aoulding method, may be riso aads by blow sad ideation 

moulding. Ths comparison of thsss production proosss saos», 

that the prias oost of srtiolss,  produced by tas Tmrtsma 

process, depends not only on ths roluas of produetioa, bat oa 

the number of factors, such as configuration of articlas, ths 

thickness of walls sad othsr. 

While ths csntrifuaai rotation aoulding usually asili 
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capital inreatmenta, but labour requirements are larga. When 

tola procaaa ia applied, tha caat of amali arwiclea production 

la iaually higher, thoaa of middle aize are the aaae, and 

big onae are lower, than uaing other moulding methoda. Some- 

tlBtaa the lower productlrity of équipaient ia completely 

compeneated by reduoing or full elimination of eecondary opera- 

ti ona and by expenae reducing for additional mechanical 

proceeaing. 

Whan a amali lot of large aize articlea are produced, 

it la aleo reaaonable to uae centrifugal rotation moulding 

beoauaa of the relatively small investments. The coat of 

equipment uaualiy doea not exceed 30 thouaand dola. 

The correlation of economic indexea of the aimilar articlea 

production ia given in table 10. 

Tha correlation of economic indexea of different proceeaea 

of 75 1 reeaela. is : 

lAJBLE 10. 

I tema 
Froceaaaa 

centrifugal injection  blow 
rotation   moulding   moulding 
moulding 

Coat of equipment thou.dola. 26,8 

Coat of mouIda. thou.dola. 10,5 

Power ooat dol./year 3360 

Labour ooat dol./hour 3f5 

75,0 

30,0 

4500 

1.75 

230,0 

5.6 

5950 

1,75 
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RAW materiale do1./hour 

Frime coat of I article/do!./ 
by lota of 

1,05 0.80 

10 thou« plecee 

100 thou, piacaa 

1000 thou, piecee 

Note: Productivity of bof 60 and 84) pi eoa e far 

reepectively. 

0f90 

1,5 3,95 I,§5 

1,25 1.25 1,12 

Iflo 0,98 1,07 

The aisa of lota influence e greatly on the rri»e coat  of 

production,  aran sore,  than the product!oa «athod« Pint of 

all it  can be explained by tàe prise coat of the ernia eaaliavaeTt 

and aoulds.  However one can note »owe regularity *oi cnaaglaa; ' 

the article priae coat,  depending an tne voluae of prodmcad 

article,  the aize of lots and technological écheme. Whan 

producing aaall lota /up to 10 thousand pieeae par year/ 

independingly on the artiela volume tha ceatrifveal rotation 

moulding appears to be economicaxxy effective, l'ha eamvller amata 

of production can be explained by aaall iavertmente. 

When producing from 10 thomaaad to 100 t; h marnarne 

par year,  tha volume of the article /or Ita weight/ 

to play tha mala rola. In tola diapaaon of produatioa,  aim» 

Moulding i a mora rmaeonable from the eaomoale poiat of alavi 

while producing of lot with aore than 100 tarwioamd pi 
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yamr it i» economi o*^ to uae Um injection, moulding» Homtr 

in each e onere ts case on« ammoda't forget about tna confi*»*-, 

tion of the article and ita volume* Bi* anida« / of «or« 

than 200 1 volume / arm    produced by centrifugal- rotati on 

mould ima, «a it is aora ram mone» le from the technical and 

economieal point of ri*w,  and capital investment B and prise 

«oat are reduced greatly in eomuariaoa with other production 

processes. In general,  «baa production process recuire s 

asmller capital investment a aad articles are repaid in a short 

pari od  of tima,  now they are often produced by the camtrifugal- 

rotation moulding method. 

Tima,  presenting in this paper data on capital investments 

of —flirirl—*"* "•* of amia «tmges for processing of plastic« will 

help    designare and economists to take into account the 

influence of different factors on calculation aad to carry out 

the preliminary estimation while setting up the production. 

i-vj 






