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This projeot ia for the manufaoture of plastio
oanee from poly propylene. It ie intended to produo*
50,000 kgs of oane/year. At present plastio oanee are made
in eizee of 2 m.m., 3 a.m. X4 a.m. width and thiokneaa
ranging from 0.6 m.m. to 2 m.m. In the present projeot it
ie proposed to manufaoture 3 m.m. and 4 m.m. aize oanea whioh

are in greater demand.

Wooden oanee were uaed for rattening furniturea
like oota, aofaa, ohaira eto. Row these wooden oanea are
being replaced hy plaatio oanea made of H.D.P.B./L.D.P.E.

blend and reoently by oanea of poly propylene — L.D.P.S. blend.

With the destroyal ef reserve foreata, the wooden
oanea have beoome a soaroe and expensive material. Plaatio
oanea are now oheaper than the wooden oanee. They oan be
made available in different attractive colours, giving the
furnitures a good aaathetio appearenoe. Plaatio oanes have
a smoother surfaoe finish! they are waahable and haa superior

aeohanioal properties.

Wooden oanee are available in market at lengthe of
2 to 3 meters and they require siloing and finishing
before using them for rattening. But plastio oanea are

available in continuous lengths and require no finishing.



‘tenoe tha labour ooat required for rottening with plaatlo
oonea la auoh loaa ooapared with wooden oanaa*
Cenee made of polyothana and poly propylene aro
#
raalatnnt ta molatire and air and require no proteotivo

ooatlng, but the wooden oanaa haa to bo pained with ooatly

enamel palnta.

Plaatlo oanaa ara alao uaed for aaking ladlea

hand bags, ahoping baga, baakata ato,

Toda/ ooat of plaatlo oanaa are produced froa
H*1)*P*R*/I1<*T)*P*K, blend* Bat tho oanaa produoed froa
poly propylene haa several advantages over thoae produoed
froa H.D*P*3* Firstly P*P* la about ia.3/* loaa ooatllor
than H.D.P.B, Canes produoed from poly propylene haa -
batter ahLning appearance, whioh glvea the fumlturea,
baakata * baga an extra beauty* It la aalnly due to
theae reasons that poly propylene waa ohooaen aa tha raw

aaterlal In tha present project*

Aa mentioned before* plaatlo oanaa have almoat
replaced wooden oane In the furniture Inlustry. 411 moat
ell furniturea (cots, sofas, eto*) manufactured at preeent
are being rattened with plaatlo oanaa* How tea poya and

atoole rattened with plaatlo oenaa ara popular.

Plaatlo oanaa are alao oonauaed for making baaket

and hand baga, whioh do have a potential market*



The demand for plastio oanss In 1973 In Kerals
was 80,000 Kg* tn 1979* tho demand was ever 1,000,000 Kg,

snd ie likely to inoresse in oos£ng years*

Though there are shout thirteen small sosls units
in Kerala, manufacturing plastio oanss, s larger portion of
the demand is ast by oanss preduosd outeide the state,

sspsoislly froa Bombay.

So it will he advantageous to start a small soals
unit for the manufacture of plastio oanss in Kerala, both
froa the oonsuasrs point of visw as wall as ths msnufaoturor's

v lew*
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literature on the manufacture of plastio oanss is
very meagre. However ths sxtrusion procmaa may bs oonsidsrsd
similar to that used for othsr extruded products with minor
changes, to impart good strength and finishing properties

to the oans.

Ths oanss should hare high tensile strength and
low elongation at break. Tensile strength depends on ths
molsoular weight of the polymer, degree of stretching, ths

sxtrusion flowrats sto.

(1) Ths dspsndsnos of tsnsils strength of poly
propylene cnnes on the moleoular weight sf ths polymsr is

as shown below*

Tensile
Strength

I



The tensile strength increases as molecular
weight increases with in a practical range of somewhat below

100,000 to about 4-00,000

The dependence of Tensile strength and Elongntion of

the oane on the flow rate oan be shown as below:

Tensile
strength

{

>, flow rate

Elongation
at break.

t

N flow rate



The flow rate through tha die is thus an important
psrsastsr affecting ths tsnsils prspsrtiss of ths extruded

OSDS*
(2) Ths rats of flow through ths dis is given by
ths equationt-—

Q * Ji-
Xh1l

whsre Q * flow rats through dis (oaVsoo0.)
P~« Prsssurs drop aoroaa ths dis*

n~» Apparent resin viscosity at shear rats in dis
(Kgf/oa2 Ssc”1)

K * dis constant (oa“”)

Ths dis profile for oane extrusion ia in the fora af
a slit and i1te die constant i1a given by the relation
K * 12 L,

wt, "

where e die land length (oa)
w * width of alit die (oa)

t] e die opening width (oa)

(3) Another paraaetsr affsoting ths quality and
fuantity of extrudate i1a tha extrusion prsssurs* Ths book-—
prsssurs developed at the die ia a linear function of the
outputi assuming a constant spssd* Ths greater the reetriotion
of flow, the higher the pressure and leessr ths output* On

opsn dies, with low restriction! as is in ths oass of oane



extrusion, the higher output may be curtailed due to non
homogenisation of the melt and poor surface finish resulting
from tha low heat generating capacity of low pressure working
and the short residence time. However the breaker plate and
screen pack offer some restriction to the flow and holde

back non homogenised ranterial to give extrudatea of improved

quality with a small reduotion in output.

Head
Pressure

(4-) Output of o*mes/hr. is one of the important
aspect to be oonsidered. fhe output/hr. can be given by the
folio ving equation.

Q* OPWTLY

where Q * out put (kg/hr.)

O

* a constant (6 in metric units)

P » relative density of the material at 20*0,
W » width of extrudate (om)

t * thickness of extrudate (oa)

Vv a linear extrusion speed (mts./nin)



Th* output oan be related to sons of tha parameters

of extrusion as shown bslovi

>utput

hitput Output

Neferenoe

1. 'Snoyolopedla of Polymer Solenoe & Technology* Vol.9
2. Plastio ilinsinser,a Data book Page — 63*

3. Sxtrualon of Plastloa P*83«

4* Plaatio engineer's Data book. Page - 75.



PAMOPPOTIOK  RBQUIRMHNTS

Tha various requirements of produotion are the
availability of raw aaterlals* power* water* skilled labourers*

euitable looation eto*
1* Raw Materiala»« The raw material* required arei-

(a) Pol, TIErttp.Y\«ng,>
Koylene—3 1730* manufactured and marketed by I.P.O.I*

Ltd* le required at the rate of 3600 kg/month.

(b) IfQW.;3amUg
Tndothene— 22FA 002* manufactured aod marketed by

1.P.O.L* Std*, le required at the rate of 500 kg/month*

(o)' ?l<caentoi-

Pigmsnte of different shadea having realstanoe to
water 3F atmospherio conditions are used* In organio plgnenta
like TION* 2n0, iron oxides* cadmium pigments* ohromium and
molybidnum oompounds, oobalt blues and ultra marlns blue permit
colouration In all shadee. Organio dyee laok heat stability

and ars aeldom used.

2. daftfite&p. jaw -Alater.»-

3 phase eleotrlo supply of 400 to 440 volts is neosssary
for operating the different maohlnes In ths factory. The oonsum-
ption of power/hr. is 26 KW* Water required for ths faotory oan

be taken from the town water supply scheme.



The proceaa does not aall for many skilled workers.
Only one experienced operator Le neoeasary In the beginning
and two nore oan be eaelly trained out. The unskilled workers

are eaelly available for packing* winding eto.

4 . Plant loo tloni-

Conalderlng the above requirementa, the factory
may be set up near o town in Karla* where the rent for the
factory building ie leas* It has to be on tha road side for

eaey tr msport of raw aateriala and finlahed goods.

5* Machinery t—

The various aachines required for the raanufaoturs ef
canes arei-—

(a) Extruder with dies*

(b) Quenching tank*

(o) Stretching oquipaente*

(d) Spool winder*

(a) Water punp*
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PROCSS3 OP MANUFACTURE

Th® various steps in tha manufacture of plastio

oanss oould bs olsarly sssn from tha following flow ohart.



Plastio oan** ars produoed by ths sxtrusion proosss.
This is a oontnuoun proosss in whioh ths oanss ars sxtrudsd
through an extneion die, in vertically downward direction, and
allowsd to pass through a qusnoh bath whsrs thsy get oooled.
lamsdiatsly after thisv ths oanss ars strstohsd in a bslling

watsr bath and finally thsy ars wound on spools*

Ths istails of ths proosss of manufacture ars as

following!

SlsndIngi— Blending is dons to mix ths rssla pellets with
the oslorsnts. Dry blsnding is ths method used. No intiaats

mixing is rsquirsd.

Blsnding is dons in bstohos of 10 kg. ssoh. 9 kg.
of poly propylene is mixed with 1 kg. of L.D.P.S. snd 90 to
50 g& of piswnts ins shallow Aluainiua vessel, using wooden

padlos.

2. ~xtrusloni-
Bxtrudera ussd for tho manufacture of oanss ar* in
ths siss range of 1” to 1i" screw disaster (oapaolty J to 8 kg/hr)
Suoh aaall extruders ars ussd bsoauss oanss oan bs produood
only In single strands. (If ths oanss ars produood in aultipis

strands ths stretching will not bs uniform.)

Ths sxtrudsr consists of th* following parta.

a. Barreli- Tha barrel is aads from alLloy steel, hardsnsd
and teapsred. It is hsatsd by slsotrloal band hsstsrs. Cooling

arrangement is provided st ths bass of ths hoppsr on th* barr*l.



b) jorewt— Ths screw ia alao made froa alloy ateel, and
tha tip of the aorew la ohroae plated* The aorew haa a

halts helix angle of 20*, and li/D ratio 24*

Tha aorew la driven by 7*5 H.P,A,0, motor, fitted

with variable speed drive pally, belt and a reduction unit,

0) Hopperi- The feed hopper ia with sight window, and
eliding gate to blook off the feed or regulate it when

necessary.

d) Pie headi- The oroes head die ie flanged to the extruder.
In addition to the die, the die head alao hare a breaker plate
and screen pack, whioh holds baok iopuritiee and unplaatialaed

notarial.

Tha oroaa head and die head are fitted withbowl heaters.

The die orlfloe le adjusted to be Inthe exaot centre
of the die plate, the entriee into the die orlfloe must have a
oonioal fora. The die orlfloe la in the form of a seoioirole,

and has a alas of about 3 tines the actual size of the product.

Different die plates are uaed for different siaes of

in canes (say 3 a.m., A 4 num.)

The blended raw material ia fed to the hopper of tho
extruder, and the sliding gate le opened. The oaterial get
plaetloiaed between the hot barrel and aorew and la converted
into a hot aelt. The hot aelt la forced through the die into

the quenoh bath. Tha temperature of tho barrel la kept at



200* — 230*C and that of tho cross head and dis are kept at

300%0.

3. Quenching!-

The extridate oomlng out of the die head in vertioally
downward direction, pass through ths air for a short distanos
and then sntsr ths waterbath (Quench bath). The temperature of
water in the Quenoh bath ia kept at 40 — 90*0. Ooollng in
warm water helps to eliminate the problem of Internal stressss
in the oane and also aids in better shape retention of the
oanes. Ths oanea are now led around a guiding roller located
in the lower part of the Quenoh bath. After leaving the
oooling bath, the oanee paee through a take off ayatom of

goddet rolls bsfore entering ths orientation both.

4%

3lretching equipment oonsist of two goddst units and an
orlontation witer bath. The first goddst unit is fixsd with
four aluminium goddet rolle out of which t IO are driven and two
are 1idle. The goddet rolle are driven by 1 H.P. 0.0. motor

ooupled with suitable gear box.

Ths ssoond goddet unit also have four aluminium rolle
out of whloh two are driven and two are idle. The goddet rolls

ere driven by 2 H.f*. D.3. motor ooupled with suitabls gear box.

The orientation wnter bath le fitted with number of
eleotrioal heaters, for heating the water to the boiling

temperature.



The canes are etretohed in a water bath at 95*100*0.
The stretching of oanee ia achieved by running tho aeoond set
of goddet rolls at a higher apeed (7 to 8 tinea) than the firat
set of rails. Thua a stretching of 700 to 900% le given to
the oanee. By thie hot atretohing, molecular orientation

and thereby Inproved tenaile atrength ia aohieved.

5. Windingt—
WInding oanee are nade In apoola. A single station
apool winder la uaed for thia. The drive for tho apool winder

la taken froa the aeoond goddet unit.

When one apool becomes full, it la removed and ia

replaced by another one.

From the epoole, the oanaa are wound on a collapsible
drum. Tho oolla of oanaa are removed after oollapaing tha drum.
Tha CTnee are then weighed out into oolla of fr kg, 1 Kg eto.

peoked in pelyethene covere, and atored for deapatoh.

mMaiit:/ vontrol i—

The deatred qualities of plaatlo oanas are ita ourfaoe
amoothnesa, good tenaile atrength, fast colour eto. To produoe
good quality extrudatee, a steady flow rate, constant pressure,
constant temperature and unifora extradate composition haa to
maintained. These Drooesa variablea dependent on eaoh other,
and a measure of quality ia given by a variation of anyone of

these.

The extruder and atretohing equipment have aeperoto



control panels e piiped with energy regulators and other suitable

equipments to measure and control the quality of extrusion*

Tho % of stretching and there by the strength are
oontrolled by properly adjusting the apeed changing knob for

gaddat unit*

Colour faatneas oan ba achieved by selecting tha
oolourfast dyes* having stability to temperature and atmos-
pheric conditions* A suitable combination of in—organic

pigments serve this purpose*

Another aspect of quality control, i1a to reduce tho
scrap. Scraps generally occur at tho otartlng of freah batch*
Percentage scrap oan bo reduoed by restricting tha number of

change overs from one variety to another in one shift*

About 1.0 to 1*5% of oanes is lost as sorap* 0.5%
of it o—m bo »vided with fresh granules of suitable bsrtoh with-
out affecting the properties of the oanea. The rest of the

sorap oan be sold out for reworking*
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The oapltal requirements of « firm oan be given under
the fallowing hendei—
1. Fixed oapltal*
2. Working oapltal*
3. Croas oapltal*

4* Total manufaoturlng oost*

1* VIxsd oapltfqi-

The eatla ted fixed oapltal ie aa followsi-—

a* Plant and Machinery — Re*1*01t300*00

» »W n— » fj*i . 5,000.00

Total - Rs.1,16,300*00

The details of fixed oapltal are given in Annsxure * |*

2* waging .ggaUal,*—
The ooete involved In the operation ef the plant for
1 month is taken as the working capital* The working oapltal

oan be olaaeified in the following headst-

a* Rent/month for factorybuilding - Re. 000.00

b. Raw material coat eooat of _P, fi1
purchasing * stooklng. Re.81,000.00

0. Coot ef utilltlee « Ra. 2,000.00
Salarlee A wagee e Re. 4*000*00
Other overheade — Rs. 300*00

Total working oapltal/month — Re.39,400.00



Details of working oapltal aro shown in Annexure-—II*

3*  Qjcgap
It i1s the sta of fixed oapltal nnd working oapltal*

Groaa Capital * 1,15,300 e 89,400 <+ to*2,05*700#00

It oonaiota of all dlreot and Indireot ooata involved

in tho aanufaoturo and involvea tho following headsi-

a* taw material ooat — Ha* 81,000.00
h* Salaries 4 wages. — Is* 4,800*00
o* Utilities — Rs* 2,000.00
d. Orextiefid expensso — He. 300.00
s. ient/month for building — tts. 800.00

f. Interest on loanss

(1)K.P.O. >11,85* — Re* 976*19
(2) Proa Bank O 15Jt - to. 1*117.50
g. Depreolation on fixed 0 . 0. 1l a n

oapltal *20% per annua 0



3alea turn overi-

Canes produced/aonth — 4,000 Kg.
Selling prioe of oanee — ta.25/jcg.
Receipt froa 1 month’s anlee — **8.10,000.00
Gross profit » Rs.6567.00
Less 30 for selling & O _

distribution 0 5s.1970.00

Ket profit/year

(before taxation) — 3s5.55.164.00

Income tax to be paid — Ra.l17.574.82

Profit/yenr after taxation — *s5.37*589.18

ST?raCB3 or PIWAPOSI"

1. Has V*JSlLaamKik.teaw M m *-

P5Z ef the total ooat involved for purohase and
erection of msohinory and other equipmenta oan be taken fron
K.F.C. at an intereat of 11*85%. Rspaynent haa to be aade in
17 half yearly Instalnenta. and the repayment starts by ths

end of the aeoond yer. %e pay back period ia 10 years.

2.

100/ ef the working oapital oan be taken as medium tern

loan. His interest ie 15%.

3* ffia..a3aLILA»"”

15" of the fixed oapital is met froa own hands. This

anoint is utilised for the preoperative expenses.



Loan f*oa JC.F.O. Ro. 98,355.00

Loan froa Nationalised bank » io. 39,400.00

Own money « Ro» 17,445.00

Total iInvestment Ro.2,05,700.00

ZW XSSXSXP
The financial viability of o prejeot la guaged through
profitability. Tho following faotora are examined in

profitability calculations.

1. —tate of return on own oapltal.
2. Rate of return on fixed oapltal.

3. Percentage profit on oaloo turn over.

1. jay?. jrn
Own oapltal — Ro. 17,445.00
SOt profit/ye ir — Ro. 37,539.12
late of return on own - 2157"
oapltal

- 2.15

KFRLLLLLL *

2. tate af JIWN ot Frser gap.ttsM

Fixed oapltal — Ro. 1,16,300.00
HOt profit/yeir — Ro. 37,539.12
"late of returnon fixed

oapitnil
» 0.3232



3. ?nav.on .salftq —tew .mke»

Annual reoei”ts from sales Rs. 1,20,000.00

Net profit ie. 37,589.12
% profit on salss turnover its. 31.32,4
*» 0.3132
Break even quantity
Where P » ?ixed oosts
P « 'rios/kg ef oane.
\/ * Variable oestAg of ane.
P m “s . 25Ag.
Y~Nab],” .gogftl—
Hau aaterial * 'te. 81,000.00
Utilities . Ha, 2,000.00
Direct labour . Ns, 3,600.00
Selling 1 distribution . n 1,970.00
Total — 'le. 88,570.00

VariableoostA*. o«ne « ~»,.8957qtQQ..,Ra.22.14Ac

4000 _
CAKMAA4i4 ** *****

P * ooet ef produotion & distribution - variable oast

* 9733 e 1970 — 88570 « 1s.6833.00

Break ~Nren quantity -«



Annual Net Profit

mDepredation on fixed
oapital

Available aurplue/ye »r

Toob pereonel dravdnge

'Vnount uoed for repayment
of tern loons.

'em loan to be paid baok

The lonn oan be paid baok in 3 years.

3,0,3 »MXI..AJ

The propoeed project oan be oonoluded aa followsi-

Total fixed oaoltal
Working oapltnl

Tot'll investment
Pereonela required
Annual produotion
Break even rodnotlon

Sate of return on fixed
oapital

ao

Ha.

He.

Ha.

Ha.

He.

Ha.

Re.

la.

37,5*39.00

23,260.00

60,849.00

27,897.33

32951.67

98,855.00

1,16*300.00

89,400.00

He. 2,05,700.00

1

48,000 Kg.

2389.16 Kg/nonth.

32.32%

t



*,1aaig33n*si—

One 40 nun. extruder with
equipnenta.

Two dies (for 3 m*n. & 4 num.
oanea)

?aoking ohargea

Central exoise duty 9 9>
Central sales tax « It
Insurenoe * 3% on "a.99291*00
Jreotion 1 Instalation ohargea

Water puap, tool kit, weighing
soale eto.

Transport, eleotrifioation,
furniture & other equipments

Tot 1 fixed oapltal

@

Ra. 85.000
is. 1,900
la. 1,600
Ha. 7.072
Ha. 5.819
Ra. 1.000
is. 1,000
Ra. 6,000
Ra. 9,009
Ra.1,16,500

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00



1.

2.

3.

2*
3*
4*
5*

Rant/month for building — Rs. 800*00
Raw matsrial oosti

a* Poly pro >ylsns, 3600 Kg 9 Rs.19/— Rs* 68,400.00

b. Poly ethylene, 500 kg « Re.21/- — ts. 10,500.00
c. Pisnsnts — Rs. 1,500.00
d. lost of purchase & Stocking — Rs. 600,00

Total — Rs. 81,000.00

mm* tmmmmnmmmmmmmm

0%$% tfFM tt M f

(a) w<itsr. wstsr is required for ooollng ths extruder

screw, for the water baths and meeting the exployees*

aaanlties.
Water required/day — 1200 litres,
water ohorge/aonth — Rs.50/«

(b) aeotrlc g Poweri-—

The power oonsunptlon of ths faatory is as followsi

Maohine K.W./hr.
Extruder drive aoter. — 5*6
Hooters in ths barrel — 5*6
?ake off equipments A water bath- 13*37
Water purgp - 0*37
Fan, limits eto. - 0.37



Power 'loneum«*d/hr. . 26x0,7 * 18.3 KWwh.

Power oonsumed/day M 440 units.

Power consumed/month m
(25 daya)

1,11,00 unitsi.

Hleotrioity oharge/month 0 15 pa/unit * Ha,1665,00

(o) Other oonauaable itena - Ra.285/—

4. Sj&arleajirvtjffigesj.—

PeeijSaitl™a Pay/aonth Hoe,

a. Manager Ha.300/— 1

b, Clerk/Typiat 1a.400/* 1

0. Operators Ha.500/— 3

. unskilled g 001 a
Total

5, Other overhaada/aonth

Total
Ha, 800,00
Ha. 400.00
Ra,1,800,00
Re.1,800.00
** 4800,00
He. 800/«



