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BEATITCTION S W wfustae It ~L ASTICS IN *TSSR
Ve T IANR AT TONS

(DISTRIBUTION OF PLASTI CS PRODUCTICN)

1965 1970 1975

Total milliontons ;| 0.8 | _1.54 3.1
Polymerization __ ;33 4 1 5L .
Condensation  ____, 67 _ R M

TABLE?2

PRODUCTION DISTRIBU TiON OF MAIN PLASTICS IN USSR

— —— " —————— ——  —— O . o ———— - ———— i ———s D TS

(GROWTH IN PERCENT)

- —— A ————— - —— = " ———— -

TYPE OF PL ASTIC 1965 1670 1975
Polyethylene 1 1 T T T
L. D. | 100 . 557 | 1190
H. D, : 100 139 ; 400
Polypropylene ' 100 ! 5006 ! 25000
PVC and co | 100 | 204 | 425
Polystyrene and co ! 100 | 26¢ | 809
Phenolic recins } 100 . 145 | 233
Epoxy resins | 190 200 400
Other ple “tics ____| 00| 203 | 41 _
TARLE 3

MARKET DISTRIRUTION OF PLASTICS IN USSR
(IN PERCENT) ™

USING I F 1970 1975
Plastics into Chem. ‘!—-—-118...8~"~“_2~0.T -T 19.7

industry ‘ ' i
Machinery l : !

(machinery building) 27.7 27.6 i 24.3
Furniture and domestic ‘ 17.7 18.2 17.2
Building SO N T 16.1
Transportation ' 15,2 | 7.8 | 6.1
Packaging and tra vel ! 0..: | 4.3 4.9

goods f } =
Agriculture | 0.5 ! 1.0 | 3.8
Toys and otherusing | _10.4 | 106 | 7.




TRENDS IN METHODS OF PLASTICS FAPRICATION IN USSP
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ESTINATE OF CAPITAL INWELTISIT FJ% MWALL ITASKE
OF PLASZIC KROCIGAIRG

METEQDOLOGICAL APFFOACE

Winding the scope of anplicatisr-of plastic pIsinats ensw.ls
furthsr developmeant and perfsctica of PIoGaemiag Loehmigie.
And incremss of praceasing Vvolumm recuirea the uss of Kighly
productive up to-dnts egmipynmt.

In this repart the ecathor cmdexexs/using relstive liserate~
re/ to naise sm estimaty o capitml iprectnemt reymiret fur
plastics rruceseing uzits. The okissistisn was csde ix Gslieww.

i

COST OF TECHHOLOGICAL LINE MR THRECSETTING
PLASTICS PRESSIRG

The shap or site for preewing themtsvetting plosites is
equipped with presses, romldisg tool, susilisxiss, meens ef
transportation of saterisly aud fixishiny emiprmeri, posew
sourse, production shups ars =“ility preskeyss The calambeted
capital investmamt is to & grest ewtamt detormimed By e
press design. Por thes most part awinmtic sk el eonhoentts
compression and transfer presses &r» utmi.
The aheve equipmeat is usrd for productisx of sxtisies wth
inssrts or in cases whem mculdixy pomisr or relilets Nt WY
fed amtomstically. Automstic samprissice procens ewe eymdgpet




vith single drivee, Yt thair uydro- and electro-drives are

more complex. IFor moulding-powder supply and ejection of
productes it is neceesary to have an naccessory drive and aleo
aczessory mechanicel, pneumntic and -zlectric 2nits. The aboee
types of presmses are elso equipped with ccmplex signel and
rrotective devices, ensuring their sutomatic cperation. Unlike
the above two types of presees asmi-iuntommtic tranafer opresses
are equipped with & preheating cylinder and & device for
injeetion the material into & mouid. Automstic transfer press
ie equipped with devices for nellets feeding and their pre-
heating and also devices for ejeciion the reacy articles from

the mould.

Table I shows the correslated cost of different types

of preasaes,

T ABLE 1.
Correlated cost of presses for moulding thermosetting
paterials / thou, dol, /

Type of precsas Clamping tonoage, {
10 25 50__ 100 550. 200 250 300

Semi-arutomatic
oempression 2.7 4.5 II.0 I5%.0

transtier 44,2 6.5 14,0 19.0

itomatic
coapression 4.5 8.3 1I3.4 1I9.0

tranofer 6,0. 703 25.0 3400




Traasportation eost / ¢istanmce 1200 W/ s @& e ovemnge
60 dol. for s semi-sutumatic compressiem aress /clanping taune-
g 50t / and 5% do0l. for am sutomstie treasfer e / cap
Ping tommage 25. t;. The equipsent is Saszully tassalled and
Sssembled by somffcld workers. Ladowr sest varigs 'otwesn 290
amd I500 dol.

The cost of aculd essentially depends ca the femm of e
articles to be mamufactured. xt.-mm—pmﬁ-m
of man-hours required faor mamfacturing af singls- or malist-
forn moulds. [he cheapest method of sultifors asuids pretustiem
is die sinking. In production of Suitifore stulds reyniviag b
Maual work and expensive mSchiniag, more asdi mewe efosm closien-
Rechanical treatasat is used.

Correlation made betweea the sowt of different smmide

used for the produciion of soms most camnta simple apd emmpley-
shape articles is illustrated by table 2.

TANESE 2.
Correlated cost of momids for predustica of stmpie emd
Gomplex shape articles / thou. dol. /.

Artiele Number Coampressioa Ia renster

g BOuidiag . S

Semi-auto- Autommsic Semi-ante- Ambenstln
!‘l“ Em RERSY .“. — -
Condenser pox 8 vy l.4

Automatic switch
cover 4 9,0 9.9

1.9 - -
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blestric
squipment box ) - - .0 I0.0
Iron handle 2 - - 23.0 25.0

All the othar equipment necessary for making up a moul-
ding shop or site can be devided into 3 groupas: equipment
for preparatiou of press-povier, transportation and finishing
nf the nroduec.s.

The equipment for preparing press-~powder compiriges an
slectric firmace for drying the materials baefore moulding.
Depending on the size of the furnace its price varies between
1000 and 3000 dols.

In case of transfer noulding pPelleting is needed. The
sost of pellcter with various moulds and male dies is 15 000
dols.

Electronic heaters heve their own power source and are
used for pellet preheating to 80-I140°C before they are fed to
the bin of transfer n ess y- *~ a sompressic~ mould. The cost
of a small - bench heater is ICO0 to 2000 dols; medium and
large electronic heaters cost from 3,000 to 12,000 dols. Por
post-ouring of eome articles air-driers are used. 1heir cost
is between 500 and 4000 dols.

For the operation of precsss cumpressed air is necessary,




1t is used for driving small presses / up to 50 t/, for
blowing off material and fins from the opan mould for all
types of presses and also for mos: types of cuxiliaries. Per
medium-eize and small-size units a I5 KV main amd 75 senegpo-
TY camprecscra is safficient. Their cost will be 2.600 amd
I1.500 dollars respectively.

clectric ;;ower is needed in large ouantities for all
type2 of equipment, @specially when electric preheaters ar
the steam preheated oil are used. /I10.5 - I7.5 c'lz/ is veny
important for mould heating 6 up to 175% /.

The cost of & amail electric beater ia about %0 dals.,
and a prehecter for large moulds cost about 400 dola.

The use of preheated 0il necessitates the use of tamperatups
controllers which cost from 1200 dola. for small moulds amd
t0 4000 dols. for large onea.

Pram time to time the moulds have to be repaired: ejesnre
and steel inserts are replaced .orms are cleaned ant polishet,
The cost of zaintenance equipment should be considered o
a part of the i:utal cost of the unit, The Bointenance equipmemt

comprises: a lathe, a milling machine, a arinding mekimm,
poliskhing equipnent, metal wark toola, ete.

CAPITAL INVESTMENT POR THE TECHNOLOGICAL LINE
PR INJECTION ROULDING OF THRRMOPLASTICS

rmmmumuumu:-aznmuqmnm




by the design, size of the machine and the presence ot
special units., The first two factors determine the base price
of the machine, Apart from t»= cost of ths main plastication
and clamping units the base price normaliy comprises the

drive price. In case of acrew plasticators with reciprooating
movement the cost of the screw read check valve, extruder
oylinder, drive, electric control board and nosgsle are takea

into considerstion.

The dependence of the base price on sigze and coastructioa

of an injection moulding press is shown in table 3.

TABLE 3.

Base prices of equipsent depending on its sisze and

construction,
/thou. dols./
claaping - lYpe of equipgent
::::"' plunger o;uip-ont tw,-staged with of srew typs with reci-
01 a.rew s.,.urate cast- with built- procating
type ing and plasti- in pluager secrew
cisation cylin-
ders
—————ae
175 I8,€ 22.3 23.0 26.0 -
225 19,2 2745 51.0 33.0 J34.0
300 24 .9 33.7 34.0 34,0 36.65
450 42.0 46.0 49,0 54.0 9.0
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It can be pointed out, that with siailar characteristigs
of equipment base price to a ATeat extent depends om its e
for example, for the injeetion mouldirg press with clamping
tonnage of 200-225 tonas it raages from about I7.0 thou, dels.
in cass of the plunger, to %4 thou. dols, for twe-staged
machine with pre-plastisization cYlinder with s reeipresatinr
screw,

The decisive factors in choosing a certais kiad ef L §
ment are thke type of the Plasticization unit, the operetiag
costs, type of articles which are Supposed to be predmesd bWy
this equipment, tbe matericl waich will be ured. Usmally, the
majority of the equipmeat are ordersd aceording to the spestd..
fioation of a Consumer, which cause extra eXpensas.

The expenditure on same auxiliaries for tas imjestisa

moulding press with clamping tonnage of 200 tons, are as
follows /dols.,/.

Low pressure mould loeking 450

Svecial temperature eontrol
of the noszle during polya-

Ride reein processing 2T5-67%
Special wiring 200-2000
Hydrolic shast 850

Sptcigl screws 450




The consumer also has to pay for the transportatioa of
the equipment to the pilaut and ..s instailation. The cost of
the equipment is usually fob plant-smnufacturer price and
therefore freight charges are added to the total cost of

equipment,

The cost of mould may vary greatly depending om its sise,
number of forms, construction, gate type, mould temperaturs,
regulating apparatus, type of mechanism used inside ithe mould
for sjection of articles. With msny moulds hydrocylinder
for swaging and taking off a core pins during the cycles of
cpening and closing & mould is used., Coste of moulds for

iajection moulding are given below /thou.dols./

Oge-fors mould:for production of waste-paper
baskets of I,0

for production of large article:r with
diemrter 300 mm S5e5

Pour form mould for production of
industrial articles 3,0

Twenty-position mould for production of
ssall heads with screw 4,2

Cost of moulds depends also on the material used for pro-
duoction of plastic articles. For example, production of an

article from polyethylene doee not regquire such a careful




gcuia fialshiss as ror those wade Sf coilystyreae or my.om.
Tnl.ie 1m)ecting of srt.ciga tce ayatem of neating or
coclizg of mould 1a required. Re Leating aystem wita one
ZOL® of daating ccsts adout 5795 dnl.ars. and the system with
two-gones -~ actout 400 aci.ars,
in production of artic.es, made of scme thermoplastic

materials acd ‘4ilgo & mumber of cocns 1ict: ns the cociers
0f moulds are rsquiread, wnick prowvic ci: ulatirn of eooling
water .an the mould. There are units which use ¢ 'se a -
cooling system. Pumping aystem i:= also used, Suck equipment
costs 1rom 39C0 to S00C dollars.

The ceatirai cooling unit, which BAY b3 used fqr cooling
of all machines or the stop, requires large expamses, Thas
system may be also used for cooling hydraulic systems oY
moulding wachines., Sometimes for moulded articles an sdditioamal
finishing is required, for exsmple - rainting, metallisation, -
kot stamping etc. For painting a sprayer, & set of maake
and a cabine with filtrred a:~ and induced-draught fan are
recuired. Its cost / without a compressar/ mAy be over 365 dola,
“he compressor costs about 500 dols. and aQre,

in the equipment for metallizstiom of srticlss made of
vlastics beaide the above coarponants the following oa"r!nnlnduda

vacuun tank, furnace ami camera. A smmll plant of such a type
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coste about 600 dolilars,

There are other methols of finishing plastic articles,
such as offgst printing, engraving, etching etc. squipment far
these ains ere go specialised that it is difficult to call
any cost,

For feeding material to the injection moulding press
different equipment is used, It ecosts 5300 dols., and more,
1eponding on how many bins are used, and also on the length
of tne system. Cost of a biun for each machine is about 265
dols.

It the system of material pneumotransport is not used,

a car-loeder for transportation of powder and granulas is
required. The coat of such car-loader is about 6000 dollars.
It may also be used for extraction or installation of press
moulds, and also for other puriposes.

For some thermoplastics, for examples, nylon, ABS-resin,
polycarbonate and others, & drying equipment for elimimmtion
of water from material before moulding is required. Such am
equipment costs from i250 to 1500 dollars., In a number of
cages there exists a nassecity of buying the equipment for
pelleting of powder tharmoplastic compositions. Such a pelleter
depending on its size, costs from I300 to 3100 dols,

Defective articles, wastes from central and distributive
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gates must be reduced t® such an extent, that it would be
possible to semd them back into the injectioca mouid press.
A crusher costs about 800 sollars.

Par production of golour compoaitions, a mixing dwim is
required, which costs about 650 d¢ollara.

Ihe total cost of the line for injectioa Roulding.The
investments of the line for injection mouiding usisy serew
plastisizer, with reciprocsating movenent, clamping .anage
20U t are given in table 4. It is nscessary to mote, that a
Part of supplemsatary equipaent BAY serve saveral iajectioa
moulding pressea.

TARIR 4.

CALCULATION OF THR TOTAL COST OF THE IRJBCTION
KOULDING EQUIPMENT

Items Cass, thau.dels
Injectica moulding preas 2¢.8
/Base prics /

Auxiliary squipment
low pressurs sould loeking

equipment 0.45%0
special bush for aylom Q.27T%
special wiring 0.50

irrangement with kydraulic ocare C.8%




special screw /additional/ 0}450
freight 0.50
Apsembling cost /estimate/ 1.50

Total /totai cost
of assembled injection

press/ 29.325

Mould k 5.50
Die brush o 0.16%
lMould temperature regulator .. 0.67%

Total /investmeat for

the mould/ 0. 340

Pulveriser 0.50
Pulverize painting squipment 0.365
Auxiliaries C.75
Quality control device 0.50

Total /investmen* for
finishinr and decnrating
equipment/ 2,115

Equipment for traneporting and additional
procesaing

feed bin 0.265
laader 4.00
drier and preheater 0.650
granulator /for scrap/ 0.80
tunbling drum /for dry colouring 0.65

Total /inveatment for equipment
for transporting and additional
processing/ 64365
Total investment for injection moulding
equipment 44,145




. &

Special equipment for particular cases

storage bin for dulk materials 54300
vacuum metallizing equipment 25.0
acrap processing extruder 10.0
pelleter I.3
Total investment for auxiliary
equipment 41.6
Grand total 85.745

It is seen from the table that total capital 1. estma ¢
for the line of injection moulding will b%e much more thaa the
Prime cost of one injection moulding machinea, even in the
case of some items of expenditure, as for exanple¢ expenses
on special equipment, are excluded from estimate caloculatiom.
The total expenses exceed basis price of the machine at least
by 75%. It is necessary to taks into acecunt the cost of

power energy and water, which vary depending on the alloocatioa
of the plant.

CAPITAL INVESTMENTS OF TECHBOLOGICAL LINE POR
THERMOPLASTICS EXTRUSION

To estimate the initial inveatments for extrusioa lime
the equipments for simple profils extrusion of soft PYC,impaet
resiatent polystyrene or Polyethylens were taksa as axzample.
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Nevartheless, the estimate rothod given hers can also be
used for other types of extrusion, for instance, far blown
tilm, tube production, wire eavcfing, ete.

Extruder prices for different processing vary ia great deal
depending on their construction and suxiliary devices

/table 5/.
TABLE 5.
PRICES OF ONE-SCREW EXTRUDERS
Items Extruder screw diameter, mm
. 63,5 » 89,0 114,0 152,4
Extruder output, kg/h 34.0-102.5 68.0-204.UC 136,0-408,2
| 454.0-1306.8
Drive power, kw. I1.2-22.4 22.4-T4 .6 37.4«11240 93.5-224.0
Zxtruder price with-
Out dri'e' thouchIB- 705‘IOOU 905“1800 1‘00‘2500 25.0‘3300
Speed variator price, |
thOl.l.dOlB. IoB‘(oQ 3.1-I700 4.0"23.0 7.0"‘"000

SXTRUDER TOTAL PRICE, 9,3-I17.0:. 12.0-35.0 1I8,0=-46.0 3R.0=73,0
thou.dol.

While compiling this table it was ancumed thmt all the
extruders have L/D ratio of 24:1. The cost depends on screw
meterial and extruder drive power. Ths total cost of am extruder
includes the drive cost mt exsindes the cost of its imstallatien
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as well as suxiliary equipaent necessary for the camplets Miam,
The total cost of the extruder ianstallatiea izsimdes the east
of elesctric scource, cooling water and compressed air.

The die cost depends on ita tyye /extrusioa of Blowm
films, roda, wire covering/ aad comstructiom complemity. Dew
eEample, & mimple die of & 152, aa scres extruder fer rm
extrusion costs lower thaz & die of a 63,5 s extruser foor
more complicated forms or profilea. The ccst of diss fer
irregular profile extrusioa varies fram 75 to 5000 del.

 dspending on the die ccmplexity sad articis eress-ssstiea
sise as well as oa the pruperty of mmterials prossessd.

Bes.des the extruder and die some other kimds of eguipe

aent are necessary for extrusios process.

Priges of the auxiliary squipment, depeading os ther
typss and siges are ahown osiow /thou.dol,.

Water baths 1.0-10.0
Receivirg devices I+5-4+5
Cutting devices 2.0-10,0
Feed bins 0.3=1.5

Bin driers 1.0=10.0
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The cost of extruder installation to & Jreat sxtent
depends on the sophistication of the equipment and the plant
pay—out. As it was noted already, except the above-mentioned
equipment, the extrusion line needs the supply of water, po-ur
energy, compressed air and the drein system.

The cost of the extruder installation with the scroww
diameter of II4 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 auxilia:iea with respect
to the line of extruder and the installation method. For
example, if clectric wiring and water piping are laid under
the floor, the installation cost will be higher than in the
case both are made over the floor.

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

‘‘able 6 shows the cost of the complete extrusion line
ready for exploitation.
The main unit is the extruder with the sorew diamster

114.0 =m.

1
|
|
|
i
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TABIE 6.

The model of the total e:itimate calculation af the

extrusion l1line coat.

/the screw diamster of I14,0 mm/

Items

Cost
thoun.ddls.
Extruder Iaof
Drive 13.5
Transportation cost 2.0
Total 34.0
Awiliaries
bin,loading installations 0.9
bin drier o 5¢9%
water bath 5.5
cutter 3.0
receiver 6.0
transportation cost 2.0
) Total 22.9
Dies 205
Froduction sites 15.0
Installation cost 30

Total T7.4
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As it can be seen from the table, the total capital
investments are twice as much as the cost of the extruder aad
drive taken tc¢ zethsr.

In this case, the investiment into adsinistrative servicea,
testing laboratories, the equipment for quality control and
other needs, are not included. A considerable part of the total
expeniitures can make the ones on the scrap grinding equipmest
and devices for packing of finished product and s0 an.

In cass these items are included, the total capital investment
into the line with one extruder willi account for 100 thousand
dollars, or even ROre.

In any case, while organasing the extrusion plant, it 1is
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 selling-

price of the extruder and drive.

CAPITAL INVESTMENTS INTO THE ' ECHNOLOGICAL
LINE OF THE BLOWN ARTICLES :iCDUCTION
in this part, only two types of blowing systems-linsar
and rotational. The equipment which are used, difler by the type
ofof the unit and the blowing method. 0f course, the major cost

item for any system is the blow moulding equipment., Its price
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can ramge fram 35.0 te I50 thousand doliars, dspendiang on sise
and capacity.

To orgmmige the procese of blow mowlding which provides
high quality alongside with the lawest unit cost, it ig
necessary first of ail to be aware of the desiredle cutpmt
of the line and in this connection the technical specificasian.
of the project.

4 typical technological line af blow moulding includs.
blow moulding machine, moulding tool, finiahing, treasportaticn
equipment and additional treatuent equipment.

Below are givea the typical expeases om the lins for
production of 0. litre containsrs for synthetic detergeats.
One-position units for blow moulding with four die heoads are.
used on thia line., I2 Gperators are supposed to servige the
line, working in 3 elght-hour shifts. The output of the line is
24000 bottles per day.

The primary resin is fed tu the extruder via the pneumatie

Syatea or by gravity. In the givem example gravity feed i used.
On the lines where reains of differemt érades and colours are
sed, it is necessary to nave a miger which is installed ia any

cavenient place batween the resin feed bin and the momlding
achine,

In the mixer tnmmiumnumlm'
tt.r.o




It is necessary t0 have gramulator to grind fin and gspoilec
articles.

Capital inyutmenta into the blow mouldinsr 1ine with
linear system are given below /thou.,dols./

Blow moulding m&chine 47.150
Moulding tool 5.82

Equipment for:

transportation of articles 16.41C
transportation of materials and
suxilieries 10.02

secondary treatment of

| material \ 4,81
| teating 0.70
Installation and designing
of the equipment 24.5

Total  109.25

Nowadays, the multi-mould extruder with rotating table
for moulds is most popular. In eich an extruder several moulds
in conseocutive order go under the only head for blabk extrusion
in order to receive a hot tube and then rotate round the table
while the erticle is cooling down. When using several moulds,
the time which is necessary for every article to co0l, does not
present the extrusion of tke blank for the next article. Thus,

1




the output of such an extruder can be much higher than that
of other type extruders.

In this part there will be 1%:zizmad car. .1l irvestmnta
necessary for the complete system of blow moulding, where
the equipment with rotating table for moulds is used. This

syatem is aimed for the production of 2.7 liter Lottles.,

To Ret the right picture of the capital investment into
rotation type blow moulding one must take into account the
expenditure bending with installation of equinwent.

This expenditure is estimated in the table 7.

TABLE 7.

CAPITAL IRVESTMENT INTO THE LINE OF BLOW
MOULDING USING SIY POSITION ROTARY MACHINE

-

Expenditure item Cost in thoun.dols.

Blow moulding machine 297
Mould /6 pieces/ 9.0
Auxiliaries for blow moulding machines
Peed bin /vacuum type/ 0.5
Water cooler 240
Air compressor /double-stage,18.7 Kw/ 3.5
Granulator for scrap /with nizer/ 3.0




¥ouipment ifor trensportation
Conveyor /with air cooling/ 2.0

Tubular chutes end bins J.8

Finishing equi pment

Automatic reemer /including control

devicef I2.C

Device for suriace treatment 0.5
Electrowires 3,0
Plumbing 1.0
Other costs 4,5
Total ICI.*5

The cost of blow moulding machine itself /incluaing
extruder and head for extrusion tablets/ is about o0% 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 slso doee not include the costs of technological line,
storage and administrative service sites,

It follows that for the ir-tullmtion of automatic blow
moulding line the capital investment of I00-150 thousand
dollsrs are needed. In csses when additional lines are installed
one can use a part of existing accessory and other equipment.
Them the expenditure for installation of & new line can be
reduced a litile. Even so, at the sites with several lines the
capital investment would be proportional to the number of

required lines.




CAPITAL INVEITMENTS OF TRCHBOLOGICAL LINE POR
MOULDING OF ARTICLES PROM SHEZT THERMOPLASTICS

While buying equipment for thermomoulding of artieles amd
sheet from thermoplestics prismrily ons must take into eccouat
the type of articles and size of lots and such factors es
material and labour cost, The first problem ariwiag while
purchasing the mschine is the chaice of the type /single-atage
or double-stage or rotation type/. Availadility ¢ sd 1 o
double heating is prominent in this case.

Suprose we decide to purchase single~ or double-stage
mRchine. In this case one must determine the mouldiag area,
Machines are clasmified into mmnual, semi-automstic amd sato-*
matic ones depending upon the handling method, The cost of
semi-automatic machine with the soulding surface of I200xIS00 sm
is I5 thou.dols. To this the cost of mould and male die mmast
be added. Cost of mould varies depending upan the mterial aad
shape of article. Selecting tr» material for :he rould ome mmst

take into consideration sige of lots and type of procecsing
materials /tadble 8/.




-24 -

TABLE 8.
Cust of moulds depending upon the size of lots.

Application of Size of Material of Coet
moulde lots mould thou.dols
o e g *"".
Experimental
works to 100 wood 0.50-0.70
Articles of simple '
.h.p‘ 3-5 thou. &ypsua 0.50-1.50
The same 50-100 thou. Thermosetting
resins with 0.7-5.0
filler
Articles of
complex shape 100-500 thou. Metal 1.0-8.0
Abaove figures concern to eingla-fcrn moulds. While uling
multi-forms moulds their cost will increase by 50-1004 The |
' sost of machines 1- giun in table 9.
Cost of djfferent types of thersomoulding machines.
Type of machine Output Typical articles ' Cost,
per hour and materials thou.dols.
One or two positiom 40  Cases of electric I0.0-I5.0

apparatus /impact
resistant polysty-
rens, ABC/




Three position 120 Refrigerator docer I9.0-19.0

Pntes /impact
rsgistant polyst, reas,
ABC/

Four positiom 40 Refrigerator tnaight 21.0-25.0
cCameras

/impact resistant
polyatyrene,ARC
One position sachines
for large articles 4-12 Boata,cases of oars 45,0
/impact resiatasmt
polystyrens,ARC/

Machines of coatimuous 7500- Pack ¢ /im ¢k 5 =494
moulding for package with 9000 resi: .t Po. sty-

rouleau feed rens, cellulose
acetass/.
Machines of continuous 7500~
moulding for package
vith simultansous 15000 The same 200.0
- 21lling and feeding from
extruder

The most typiocal articles, Produced by the rotation cemtri-
fugal moulding method, may be ~.30 made by blcw and injection
moulding. The compariscn of thess production process shows,

that the prime coast of articles, produced by the variocua

pProcess, derends not only on the volume of production, but oa

the number of factars, such as continhtion of articles, the
thickness of walls and other.

Thile the centrifugal rotatiem aculding usually mseds small




capital investments, but labour requiremsnta are large. When
this process is applied, the cost of small arcicles productian
1s isually higher, those of middle size are the same, and
big ones are lower, than using other moulding methods. Some-
times the lower productivity of equipment is completely
compensated by reducing or full elimination of secondary Oopers-
tions and by expense reducing for additional mechanical
processing. ’

When a small lot of large size articles are produced,
it is also reasonable to use centrifugal rotation moulding
because of the relatively small investments. The cost of
equipment usually does not exceed 30 thousand dols.

The correlation of economic indexes of the similar articles
production is given in table I0.

The correlation of economic indexes of different processes

of 75 1 vessels. 18 !

~ABLE IO.
Items Frocesses
centrifugal injection blow
rotation moulding moulding
moulding
Cost of equipment thou.dols. 28,8 75,0 230,0
Coat of msoulds. thou.dols. 10,5 30,0 .8
Power cost dol./year 3360 4500 5950

Iabour cost dol./hour 3,5 I,7% 1,75
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Raw materisls dol./hour 1,05 0,80 0,90
Prime cost of I article/dol./

by lotas of

10 thou. pieces I, 3,99 1,63

I00 thou. pieces 1,25 1,2% I,12
1000 thou. pieces 1,10 J,98 1,07

Note: Produetivity of 6uU, 60 and 80U pieces per hour
respectively.

The size of lots influences greatly on the ,rime cost of
production, even more, than ths production method. Firet of
all it can be explained by tae prime cost cf the sain equipment
and moulds. However one can note some regularity ‘oi cnamgimg '
the article prime cost, devending on the volume of produced
article, the size of lots and technclogical schems. Vhen
produscing small lots /up to I0 thousand pieces per year/
independingly on the articls voluwe the cemntrifireal rotatioa
moulding appears to be economicai.y effective. ine smmller eosts
of production can be explained by small imvestments.

Wren producing from I0 thousand to 100 thousaad pieees
per year, the volume of the artiacle /or its weight/ begine
to play the main role. In this disapason of produstiom, blew
moulding is more reasocnable from the escmomic poimt of view;
while producing of lot with more than 100 thousami pieess per
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year it is economical to use the imjectiom sonlding. Howewwr
in each comerete case one sbaudn’'t forget about the canfigurs.
tion of the article and its volume. Big ariicles / of more
than 200 1 volume , are produced hy centrifugsl-rotation
souldimg, as it is more remsonsble from the technical and
economical pcint of view, and capital investmeats and prime
nost Are reduced greatly in comparison with other prodnctiqn
processes. In genersl, whea production process recuires
smmller capital investmeats amd articles are repaid in a short
period of time, now they are often produced by the ceatrifusal-
rotation aoulding method.

Thus, presenting in this paper data on capital investasnts
of orgamisation of mmia stages for proceesing of plastics will
help designers and economiats to take into aceount the

influence of different factors on calcuiation amd to carry out

the preliminary estimation while setting up the production.









