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The present scheme envisage* the production of low density 

polythene tubular f11a by the extrusion process using an extru­

der. lho raw Material is LDPE granules and la available indi- 

enoonsly. f achineries are also being nanufactured within the 

eountry.

The largest single outlet of low density polythene is 

the fila sector, accounting far 70 te 80% of the total low dee 

detail ty polythylene aoasuaption*

Li pf. film by far is t ie aoet widely used packing material 

next only to paper* iver the years, LDPE films have found now 

markets and have Increased their share in traditional aarkets*

The vast popularity of Lo< E filas is doe to its unique blend 

of ?>roperties, difficult to find in any other naekaflng material.

Soae ef t  e outstanding properties of LDPk films are clarity 

resistance to tear, gaod lra oct strength oven at low temperatures 

puncture reetstance, permeability resistance to most asos 

and liquids* non-toxicity, excellent >ield, heat sealahility, 

printabllity and ease of conversion into a variety of siaes*

Its properties are compared with paper, its main cor>potitor 

in the packaging field,as fol'ewp1*



IDIK film

m tatMarnrntammmummmmmmmmmmmmnmmm mamma mmm am  mmmmtammmmmmrnmi

. ropcrty t aper UV * film

Tear initiation strength good good

Tear propagation strength good very n-ood

Impact tensile strength poor good

et strength poor aa rtry

Elongation at break almost none very f.;*od

Stiffness very high low

8rintablllty vory r̂ »od neditna

Dimensional stability very pood medium

Voidability none very ^oo>'

impermeability to water and gas none good

roadability very good good

Foldability and (reasibllity very good "Onr

Working rro ertie* on maohine very good medium

• • • • • • • • • • • r a M M V i M i a t a v a i a a a B s a a a i M *  rnmmmmmmmmm-mtmmmmmmmrr mmm*-mmm*m

tor tho production of rxilyethylono fil^n, an extrusion rro- 

cesw was developed in 1046* The chill roll cartir method van 

developed two years later* Ths latter has better rlon' nr-i trnns 

parency then the extrude*! grndes available* Pat it was unsol table 

for bag Baking >uroose becaune of a nerious tendoncy to block*

A year l iter* blown tabular film was mode available

which could be converted into bag* although i t s  clarity w a r  

poor by today’ s standards* Initisl applications were mainly con­

fined to indu*trlal packaging soch as covers for souiprent pnehed



inside wooden crates, the packaging of electrical resistors and 

aa drum liners* The development ef ackaging for freah "reduce 

gave a be- et to the u«e of polyethylene fllr because ef its com­

bination »f visibility and hi h strength, hen, eventually, high 

clarity grades of olythene film were developed, now markets ope­

ned up in the fields of display packaging eneh ax textile*, woo­

lens, soft toys and similar items* During this timr polymer 

cost were steadily falling and eventually polythylene film boco- 

ra s the chosuest traneparent film available* Today, on<> of th« 

largest tonne, e outlets of polythylene ftla is the heavy dnty 

snck fer fertilisers, post, polymer granule* and various other 

chemicals* The strength ef r’Olythylene is exemplified by the fact 

that a s ck for So kg of fertilisers baa a thickness of only 

2 oo pm*

Packaging firms by far the largest ortiet for olythene 

film and it ia worth considering why. reckoning is net at all 

easy to define by m  but on fairly concise definition Is that, 

"packaging imist protect vhat it sells, and cell what it prote­

cts*" a c a  ing has, therefore, to <wpply both protection an-1 

sales to the product being sole'* lolythylene films ire a’ le 

to carry out both these duties very effectively*

The tubalar film, wMch is produced here can be made into 

rolls or bogs for pale* This scheme is hose'1 on the '-reduction 

capacity ef 106 tons of fila production nor ye*r on a three 

shift bnsis and working 300 dava in an year.
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StM  recont studies conductor' by "lchar wo d hns cstabli- 

•N t d  m k  relation between tie mas mchnnical snd ortical proper- 

ties of ;«ljrtb]rleDe film to the output rate an** blo< ratio*

A good coverage of the relation between film properties and pro— 

cessing conditi< iS  is also given by A .p.. Clnnvill. Someof the 

in-ortant observations relevant to our study are sunrorised 

below*

1* surfacc and optical ropertlo*

The two major types of optical irregularity in polythylene 

films are caused by

(i )  Surface Irregularities resulting from melt flow phenome­

na and

(li)Crystallisation behaviour

During tbe film processing operation there will be a cf.nnre 

in the texture of the surface of the melt* The reoson is a decre­

ase in the depth of the extrusion defects and an increase in 

their length and breadth aa the melt is drawn lengthwise and 

sidewise* As Ion., as the polymt>r remains molten, the overnll 

magnitude of the defects will decresso under the influence of 

sorfnee tension, hus aa the freece line height is i-xrea«e<! th^ 

haae will diminish, but at the same time as this is hnppening 

tbe opposing effects of slower cooling times on the sise of the 

crystallites will alao o orate* These effects are shown in 

fig. 2*1.
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2* 'ochanlcal roporties

Here the choice of the appropriate polymer ie particularly 

important in achievin the desired end properties and nanr eon- 

promises have to bo aade* For e&, in the I'rvolopnent of inter­

mediate density rolythylne* the flow properties have been adjus­

ter to give high clarity file and tbe density is increased at a 

ancrifico ef toughness to give the required non-blockinn chara­

cteristic*. Use of additives slse csn affect processing behaviour*

hen considering the mechanical strenr tfc of fila the in or- 

tant factor ia tbe likely durability ef the fila in service, and 

this factor is alaoat impossible to sssess in a simple way* 

However, it is accepted tbat a reasonable simulation of the nece­

ssary properties can be obtained by measuring the three quanti- 

tiea - tensile streagth, impact strength (tod tear streoprth* Ths 

effect on properties of the conditions prcvnilinp in the actual 

drawing sone between the die and the blowing rin ire important, 

but alao very coaplex. Merefore it is only possible to deal with 

them rather specifically* There arm six importnot variables*

a) malt temperature

b) film tJ ickness 

c| haul-off spsdd

d) layflat width

a) die gap and

f) frecse line height



2#I !■: act Itrrn til

For hi&r> Id net atrongtb the blow ratio should be between 

two and four with a high frecre line a* ia consistent with the 

bubble stability. The effect of keeping the frease line hlrh 

is Rccentucted at higher blow ratios and ie wore narked at the 

high aelt temperature*| although it i« p .»1blr necessary to 

mnke a compromia* with the haul-off speed. Impact strength is 

in fact conaidera! ly ire rsased by higher haul-off s< eeris, but 

at thaae higb r output*, the bubble shape changes so that orien­

tation in each dir ction inatea' of occurring signin'neonsly 

is now sennrate* in tlm*| tbe aii'ewaya on* taking rlace later 

and Juat prior to th* freose-line. An lncreaac of in dia 

gar waa found ts lncreaae th* impact strength by about 00*.

Film
impact
str.

blow-up
ratio

i rsese-line height riow-up ratio
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2*2 sear wtro th

for ht Ii tear atrengib it aeoan M i l  eatabll *be»1 «?mt it in

n t r t M l f  diflicult, If not posaible, (for o iron polyoer to 

obtain hi ta i» act atrongth aa well a« hif;h tear atrcnpthf-. ore, 

a Jo- er blow ratio ia oreferre with high freere line together 

with a lax or die gap* Thoae rather conflicting finrtrfinca

arc olao confirmed by I .C . I . ’a work ami ft* shown rra^hleally 

in fig .3

ffect of tranavera draw rntio on 

Pechonical proportion of #11*
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2*3 .o n a i lc  stren g th

( ciially tensile strength will decrease a* blow or ratio 

incroaae In both directions* The effect can be nhown in fig 2,3

Plew-up ratio

fig r.5



2*4 Filin blocking tendency

Film blocking tendency in of importance in polyethylene bag 

production. So tho effect blow op ratio, wintf u tension an* rate 

con be shO’ n in fig 2 * 6

flow-up
rotio

wind-up
tension/
rate

Film blocking 
tendency

Film blocking 
tendency

fig 2 « 8

2*5 Film outi at

Tho effect of melt temnerature, screw cooling and *crev

speed on output can be shown in fig ?•?

Film 

output

Film

output

ielt temperature screw so' ling



TTio oat out of *4m film can bo calculator, tf required, using 

the following formula*

Q •  CpVtV

where*

Q •  output (kft£hr or lbjRir)

C •  Constant (6  in netric units and 26 in nritish unite)

p ■ elntive densOlty of ti>e materiel at 2o*c <68°F)

V - fcitith of film (cl cuaference, i f  tubular) (cm or in#)

t ■ Thickness of f ila  (cm or in*)

V •  Linear output rate (a/min or ft /a in )

3* iill  oil «st H l a

Tbe chill roll cast aethod ie the second most nee** method 

of making polyethylene film , and is also widely used for poly­

propylene and for multilayer films of various polyolefins and 

other resins* In tho chill roll caat method the nolyolefin aelt 

in extruded through a straight slit die , and dropped onto a 

highly | olished plated roll, which is cooled by internal fluid 

clrculntion* The fila  solidifies on the roll, is stripped off 

either by another oooled roll or by a neutral rollv and is then 

trimmed, treated if  desired, and rolled up*

This method aakes clearer polyethyleno fila  than the blown 

method* It also « ekes a very poor looking fila  by the blown 

process* The chill caat method generally given better thickness 

oontrol than the blown fila  method*

The chill cast frocees operates at much hither linear sneers 

than tbe blown film process, 1800 - 2 <tO fp? not being unusual* 

Blown film Is .onerally limited to ebeut 200 fpc , oxcert for ext­

remely thin (under O* a il) film , which may operate upto twice
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eqii oent m ' t of courso, the necessary coolinr capacity on the 

rolls* As a renu.lt, a caat film line la much more extensive 

than blown flla line, and in epite or the high soeo. the coat 

of a plant with the same total output is about the sane for 

both methods*

4* oat scallnr

The tecirerature of heat sealing in important in the case 

of pelyethylenes* If the temperature in lew the «eatlng will 

net be good and il it is high the flln will stick to the seol-

in bar sn henc block the process* So for ban akinr rocess

the correct teciperature has to be kept throughout the process

without variation* The required tempcratore for different grin 

dee of polyethylene film can bo given in the following table*

r-aaic importiaa and heat scaling characteristics of

polyethylene

Effect of density and malt index

ensity (g/cc) Malt index Crystal 1 ine temp "in . t r  n I
(& /I0  rain) ( C ) satisfaetor

seal ( C)

0 * 9 1 6 0 * 3 103 TlS

0 * 9 1 6 2 . 0 105 1 0 *

0 * 9 1 6 4 * 0 103 103

0 * 9 2 “ 0 * 3 n o T?0

0 * 9 2 3 2 * 0 109 IT 2

0 * 9 2 3 4 * 0 10« H O

0 * 9 2 7 0 * 5 114 123

0 * 9 2 7 4 * 0 I I ? ITS
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X* icacri ti i .  oi the -roccss

In thla • roccns a tub# of molten polyottvrlene ia extruded 

from a ciiysulnr die and Is expanded hy Internal pressure while 

It ia still molten to form a very thin tailed tube. ft ia then 

eooled, the tube ia collapsed and slit to give s single film .

It can also be rolle op without slitting , aa tubular film.

while there are aeveral variation* ef thia process, tbe 

basic equipment needed can be well understood fror fit; 3 .1 .

It shown a email commercial blown f ila  unit.

The essential elements ef this unit, follow!nr material 

flow from the extruder, ore the d ir , air ring, gusnoting frame, 

collapsing Trane, nit) rolls, trsotsr, slitter , trimmer, lower 

nip rolls and winder. I’.sch ef thess equipment will be dincuened 

in this order, explaining major variations and roason for them.

I . I  * lown film die

Ths f ila  coass oat ef s tubular die will be of uniform 

thicknoss only i f  the slit i i  perfectly uniform. Hat usually 

it will not be the case rod hone# slight variation in thickness 

can occur at eome parts of the film* So inordsr to avoid it 

most of the modern blown film dies ore rotated.

This variation can be kept to the oint wbere, in itse lf , 

it  is not objection, ble. Then the thicker sections of t ’ e tube 

pile on top of each other in successive lara of finishod roll an d 

produce hgih apote. When it in considered that a roll nr eon-
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fig 3.1

A - intruder

B - Die

C - Air ring

D - Cunnutiog aaaenhly

R - Collapaera

r  — Upper nip roll*

G - Trenter aaaenbly 

I! - wrinkle remover 

1 - Trimmer and alitter 

J - Lower nip rolla 

K - kinder



slat of 8000 or more layera of film, then it la clear that even 

a very small thickness difference may reduce •  high ao t  af aor- 

ioas proportions on the roll* The film on the oatalde af the roll 

la then n< longor flat, bat buckles aa It ia unrolled an«i becomes 

unmanageable In subsequent converting operations. Tf the die ia 

rotated, t?*e high soota do not come on each other, but are diatrl*
%

bated evenly ncrosa the rail, making a perfectly smooth roll.

In order to make r»*tatio« possible, the melt entry mn*t be 

throe h the bottom of the die, through a rotating Joint. The moat 

eomoon die deaign for thla purpose la shown In fig 3 .2 .

This la calico a spider die because the centre core nln Is 

supported by several (uaually throe) ahort arms which connect 

It to the main die body through the plostlc flow channel. These 

arms ora unlvaraally streamlined in atispe, and as small as possi­

ble to svold intrfem nce with polymer flow. ?n s-lte of thla, 

the flow disturbance cauaad by them will cause nn appearancc 

defect in the film, unless provisions are made to smooth it out 

in the flow paaaa.se above the obstruction, one of the most 

successful means of accomplishing this Is to put several shall'-’W 

spiral groovee around the core pin in the rart defining the 

narrow vertical flew cbanne'1.  This tends to snlit the polymer 

flew into two partst that moving vertically, and that mixing 

to obliterate the defects in the film.

Another bottom fed die is the interns! charnel type. In 

thla case the centre core is fitted directly to t fcc boao of 

the body, lho polymer entera e central vertical channel in



spider typo blown film die

fig 3*2

inlet

Internal channel blown film die

fig r.3



the core, which branches oat into horlsnntai channels, which 

diatributs polyaer to tho annular die opening-'-a shown in fig 3*3)

This ' ind of dia has the sdvanta e that the preaanre ef 

the polyacr Kelt entering the die is net exerted over the entire 

core area, as in the epider type, but only on the much smaller 

channel area* Thla ia important in the case of larger diea, 

where it permita the nee of lighter construction* Dies of thla 

aort alao pro uce film ap->erance defects, wriere the adjacent 

flow atrenaa marge, ao similar means must bs used to tri* the 

flow*

?tany other typea of diea are use<), Including side—fed diee 

which cannot be rotate^* Those may be used on nnlts where other 

aeann of distributing the high spots are used*

Very large diea, which may be aae«' to make f ila  20 or unto 

60 ft kide ire generally net rotated* Such film i* generally fol­

ded hack on itaelf seversl times before making a ro ll , ao there 

ia no problem with hijh spot formation. Alftoy since this kind ef 

f ila  is need on construction projects or for agricultural use*, 

there ia no problem with aubsequent converting*

Set Air rln^s

there t e bet tube of plastic eaerges from the die it is 

inflated onto the deaired aiee by air prenwure* A passage for 

air pressure nest bs provldsd through the die enre for this pur­

pose* At the a r e  time it is coolsd by a current of air blown 

on the ontaide by an air ring* Thie air ring also usuallv rota-



ted, sometimes by dirsct connection to tbe die, and sometimes 

Independently.

Air enters this ring thr >u^h a stationary m anifold  which 

encircled the rip  . Pnfflin * are placed inside for distributing 

the air evenly around the tube. Air exits at the inner face of 

the ring, which surrounda the plaatie tube. The air ring haa 

removable inner aectiona, which ean be changed for nee on diff­

erent sizea of film . The horisontal air exit nasnage has a lip 

at the end which turna the air stream upward, ao that it flows 

nnpallel to the tube rather than iaplnping on it directly* This 

ia to prevent distortion and flattening ef the tube, which is 

very soft and weak at this point.

1*3 Guasctln frame

When tho f ila  is te be ueed as tubular film to make bajrs, 

it is often desirable to gusset the tube* This means that instea 

of aiaply being flattened by the nip rolls , a portion of the 

tube has been tucked in so thst it folda in between the main 

tube layere* Fig 3 .4  ahows «  end view ef a cut piece of tube 

A - without gusset, ft - with (unset.

This aakcs it easier to open the resulting b sg  ond alao 

aakea the bar; eeaier to f i l l .  Deep gnsaets may be used in wide 

fila  to make it ossible to roll it up in a narrower roll* The 

gnsseting fraae conaiata of the means for holding and adjusting 

a gnsseting plate <>n each aide of the tube* This nlate pushes a 

portion of tbe bubble in , at the sane tine that the collan*lng 

frame ia flattening it out, so tr-at when it reaches tne nin



roller, tie fila  layers are in proper alignment to produce russ­

et cd flla*

w  £<?AL.pi?1sl .Lmss

The collapsing frame pashes the sides of the bubblo torstber
♦

so that they con be flattened by nip rolls without wrinkles* Tn 

the fig 3*1 a series of small rollers is shown* This is a very 

comaon fora* Another coaaon form is a series of wooden slatst snd 

perforated metal is also used* In case of collapsers that do 

not ro ll , it is necessary to have them very smooth tn avoid 

scratching the film* Sone kind of coating is common to reduce 

friction, but Af the coating is too slippery there will be loss 

of bubble control* Fleuorocarbon rolymer coatings, once quite 

popular, have boon largely abandoned for Ah* this reason* Various 

waxes are now aors common*

Tho frame is so arranged that the angle between the two 

sldss is adjustable to accomodate different tube dfeneters*

1*3 The upper nip rolls

The upper nip rolls pinch the tube together to koen the air

in the bubble* AA skeoAd The uniform sirs of the bubble, which

is essential to good flla  width contr-o! is achieved by trapping 

a volume of air in the babble* Air is added through the air inlet 

tube only to chan e the babble si sc** Under proper conditiers of 

operation th« bubble sisr will remain constant for long • eriods 

without further air addition* This moans that the nip rolls must 

bs resilient enough to close the hobble completely, without at 

the ssae tiae pinching the edges of the tube so severely as Um



Bari view of tubing 

fig 3,4

f

unaefing plate 

fig 3«5



to total on tho creases. Th* usual practice 1* to one one steel roll 

and ano rubber covered roll, both of fairlv lnrre diameter, u-nn- 

lly over 6 "* Ti e nip roll* auat have a mean* for nd.-Justln the 

preasure between thou to c apenaate for different film thickness, 

and should alao be nrran #d te open for convenience in ntrinplnR 

op tbe unit*

Tha nip roll* regulato the fila epee** Since average fila 

thickness ia controlled by balancing extruder outnot and fila 

epoed, it ia neceaaary to have a variable anaed drive on tha rolla 

that will aaintain a constant epeed once the proper eetting haa 

been determined*

sone blown fila unita nre equipped with a tat e-up at the 

nip roll level, but the common practice i* to b r i m  the filo down 

from the nip to the extrader level aa shwon in the fi S»T, beca­

use thla allows one operator to take care of both extruder ond 

tat.e-up*

■ ne reaaon for having ta ;e up at tbe upper level ia that thia 

permit* the uae of a rotating take-up. The pare roll amoothoninf? 

function described under rotating dies can be accompli shed by a 

stationary die and a rotatln ta e-up. In thla ayetom the whole 

aasembly of collapsing frame, nip roll and fila ta*«— ia moun­

ted on a plrtform which can be rotated slowly a out an axis 

directly above the centre of the die while the unit ie running* 

while this becoaee auaberamse on la'go unite, it is quite entie- 

factory on relatively snail ones*



1*6 Ftla tr»atora

*olyethylene film cannot be printed in their raturnl state, 

ao that any fila  intended for printing moat be given a anecial 

treatment. Thla proceas ia not apecific to blown film , bnt it 

is a uftaal feature of a blown fila  line.

the aoael method of treating polyethylene film la to olay a 

coronr. discharge reduced by a high voltage, high frequency ele­

ctrical arc over the aurface of the f ila . In order to do thla the 

fila  ia led over an inaulnted, r.roundor* roller, while ahigh vol4 

tate la produced in an oleetrode eloae above the film . The high 

voltage ieninea the air in the gap, allowing a coronr discharge 

to tako place through the gap* The electrical current doeanot ac­

tually penetrate throagh the film and tho roll insolation, but 

thoae act aa the inaulntion in a capacitor, ao that tha dischar­

ge occurs without direct current flow.

It la believed that the really aignificant effect of the 

treatment ia to produce a crosalinked fila  surface which provides 

a atable anchorage for ink* Corona treatment la ; nown to roduce 

cross-linking, and if  treatment ia too severe, it oay advance to 

tbe point where the plastic ia no longer thermoplastic and can­

not be heat aealed*

1*7 lltinrs an irlmoers

While a good deal of blown film is used directly in the form 

of tubing any general ourpoae line mu«t have nroviaior* for pro­

ducing single thickness f ile , and alit tubea of various configu- 

ratloaa*



!-hen single filmr are required, tha tobc i« fronorally 

m.̂ do slightly overairert end th# edges trimmed to remove the edne 

fold** other modiflegation* ar# Uetubins, which i* nnle by cot- 

tin through both tube layers st one locstio y mi' J-toMng, 

which cats through the tabe layem st different location**

1 * 8  I .ower nip rolls

A lower ni; is not eeetntisl to the o crntinn of the line, 

but it fenerslly fscilttsts slitting snd trimming operations by 

providing a means of tension control independent of roll Minding 

tension* The lower nip rolls are similar to the onper and are 

driven by a variable spco drive, the spee 1 of which i* controlled 

by a feedback mechanism from a fila  tension sensor somewhere bet­

ween the two eets of nip rolls.

1*9 binders

The winders on a blown film have two roll ststions, so that 

the two layers of slit tabs can be rolled np on separate roll**

The winders mast be able to control winding tension accurately 

inorder to prodace a good roll* Rolls ray be wouod with constant 

tension, which meen* that the tennion on the film ia the nasw 

when the roll etarts a* eit is when the roll is fininhed* As 

the roll increases in sisev the torque on the cor- increase* if 

the film tension remain* constant. Thl* increase in torn^e may 

indace slippage of the film layers near to the core, and rauae 

telescoping rolls* To prevent this, tension may be reduced a* the 

roll rows te maintain a conatant teraue the core,

(in a la go roll constant torque winding may be too harr' near the
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core and too looae at the outside of t 'e  roll. For thie reason it 

i« common to contr 1 roll tensions with some darraa Of 't«ner*

intermediate between constant tension an*! constant torooe*

1 . 1 0  r^s^contrul an v, rinklo_control

There are nevcral ways by which film is kept wrinkle free an** 

accurately aligned, trinities** may be removed by bowed rubber 

rollers, slot expanders or by edge roller*-* B'»g* control, which 

assures the edge of tbs roll ef fila trill b<> smooth is aceomnli- 

n'.ed by having edge onrors, usually pneumatic, » hi h activate 

rollers to correct any movement of the eige ef th* film away from 

Its predetermined location*

1*11 F ’ l  thickneaw co n tro l

It has bean customary in blown film manufacture to a n«nre 

the finiahed film thickness with a micrometer, an* to make take* 

up spaed adjuatments by band inorder te bring it to the desired 

thickness* As the slse of the units increaaeri the vaste nrodnced 

by this method has become a serious cost* There arr> now film thick- 

neas gauges, generally baaed en th* bact-acntterln of betn-rays, 

which mny be iacod a ainst the film bubble to determine its thick- 

ness continuously while it is being traduced. These Rati-as are at 

present still used in conjunction with hand adjuatncnts, but by 

giving an earlier reading they reduce scran* It ia oosaible to con­

nect these gaugea to a control rechaniam to maintain rancv* auto­

matically* Thia has been done in s few cases, although it is not 

generally considered economically attractive at th« present tine.



2. Quality Control ?ieaaures

lb* upubI testa on plnatic f i l m  c m  be described an follows, 

nut all these testa are not required for films for a particular 

an lication. So we can aelect those teats required for our product 

Put a factory of the preaont type neednot have all the required 

equipments for these teste* They can take a few sonnies end test 

it in some nearby institution^- or else which have these facilities.
#

2 « i  "u s . t v r  .*> y » x >3 -  g i )

This represents the proportion of a transnittod b e n  of light 

8 Mt*ere« by a piece ef film* It can be measure'! hy paasing light 

raya through the film* It retre^ents the milkines* or cloudineas 

in the film.

2 .2  Uloja.lA&».?l,b 52?, - G2 J Q

Thia is a meaaure of tho amount of light reflected from the fila 

when a light boam ia directed at the film an angle, nnd the 

reault is re.wrted in comparison with an arbitrary standard* Gloas 

represents the viaual shinineasor anarkle of the film.

2*3 ■f.rS^o,rencjL-lA § ir _  .1 7 4 6 ,-  6gT)

This oeasurea the scattering of an extremely narrow slit beam 

of light by the film* It differs from hacc mainly in the dimensions

of the light beam and ita method of rreo«urement* Tt is reported aa

percentage of Incident light that is not scattered, absorbed or 

reflected * Since the slit is extremely nnrrow the value depends on 

the position of the f ilr , so the film is rotated durin< r-ea^nre- 

mont and the transmission at different film positions is recorded* 

Maximum and minimum values are tonally reported.

2*4 Dt.rt >?ro te s t  ( / .s r  ; 1700 -  r>r» t )

A sample ef film ia clamped firmly in a circular holder hel0



horisontally, and a small dart with a spherical boa'*' io dropped on 

the film from a atandard height* rro->s with varyln weights nro ■"m'e 

ant 1 1  that woigh ia found which ban an e^ual chance of breaking or 

not breaking the fila*

2*3 rrlntability (Comaerclal std. 257-59. > .S* ! e:»t. f Cocwnorco)

Tha evaluation of tha quality of the special treatment for -*r»

intability ia tl.o objective of this test. This is tested by applying

a atandard ink to the flla. After it has dried, a ply a • iece of 

acotch tapo to the ink, am’ poll the tape off. The percentn e of 

ink retained ia reported as tbs percent -rlntable.

2*6 Adhesion r:tlo ( ASTM t 2I4I-63T)

lrosnnre sensitive tspe is ensiled to the file ondwr standard 

conditions and the force required to peel the tape fron the film 

is aeaaured*

2 .7  t j ttln., tensjur gSflM g )

In thie test tht minimus surfaeo tension of the llqulri reoai-

rcC to vot the fils is oeasured#

2 . 8  Gas permeability (ASTft H34-63)

In this procedure a shallow tray filled with calcinc chloride 

is covereC with polyethylene filn, and the filn is caroflly sealed 

to the tray by the uae of a snecial wax* The trav is welrhe-i, nln- 

ced in an atioospbero of controlled high hnnidltv, and the weight 

tain is checked periodical!>•

2*10 ileat peal strength (Comnercial std* 227-Bf), U.S. ’art. of Cewraa

Sar.ples of fila heat sealed by a hot bar are tester- In a tensile 

tsster nn«? the strength of the set 1 is reported as the percentage 

of flla strength.

2*11 Elor.:cn«-or unr ftrcn.i.',t:: (A.- r >■ >‘ 2 )

A special shaped ana le of film is clamped into the machine,



slit  part war throu h t and then torn apart at the alit by moans of

a pendulum arrangement. Tbe enorc-jr absorbed in tenring it mentored 

by the reduction in pendulum swing*

2,12. : locM u

Tbit it done by placing the flirt* wit? out partinr them hetwttn 

two flat nlatea, taping ne piece of the fila  to one plrte and the 

other to tf;o or;;otito late, a d atas'trin:; the force require* to 

p rt the plntea*

3* b t ilija tlji  of ?crnj»

Py- roductt, aa ita naae defintt it not formed in thit 'rocose 

Anyway a >ort of the film ( which aay came to about 3-r><* of the ~roc- 

etted aaterial, will becooe acrr . Thla it hardening due to the wat­

tage occurring when we want to change the gauge or width of the 

fila  produced* Thla caa be ttll to nurseries, after slitting it to 

filat  of very final 1 width (2-3 cm), for budding nurnoaet* at utua- 

lly they are reproduced into grenulee with the help of tnecitl 

oquipaente. For thit firtt the tcra»> fila  obtained ie rracked to 

eaall placet in a cracker* The crackad material ie then extruded 

at ttrandt into cooler! water, whore it gett coil o ' and eolidlfled*

It ia than cut into small grauulet by a cutter* Thia can be a ain 

uaad to akc filre by taaxiof, it with freth granulet* t’pto T«*  of 

tho raproceaaad i ater ial can be added to the fresh rnr.ules without 

any problem to the product* Anvwn it wil3 be better to vara the 

ranules to avoid the preaence of moisture before c ixin-. it with 

the froah granulet* ry thie way ebe t SO - 9 0 *  of t e scran can 

be routed*



( a t )

4* Want* ulapoealf

About t .5  - I% of the raw nterial may bcco«« vanto* thie 

can be d» 1 1- in a email ditch onteide tbe factory* Thin will

r>o? produce any foul smell or any other nrohleae*



(*>)

IV. i ii ■ Ii » 0 ~ T < ft K F. 0 ■ 1 • r. V rr 3 T R 

1. lrf>catlor

hh«n seloctin, altornativc rites far laeltlngg the factory 

t roe important consideration" ere to be ke t in mind*

A) Factory is relatively immobile

b) Inpact of lant location on onerstlng cost and rofit ara 

considerable

c) Duildini occupancy cost are both larfo an.'* relativaly fixed 

Further easontial requirements are

a) roxit ity to the market

b) Proxi ity to raw materials

e) Facilities for transportation

d) Availa ility of skilled and unskilled lobonr

e) Availability of nower and water

Sinoe tbe main nnrket of tbo production is nnong Industrie- 

lists and businessmen the plant cen be located near to a city. 

Sub-urban areas of Coehin will be on ideal place for this fnctorv. 

The main consideration in selectin' this factory site is t£o nenr»9
nesa to the market. At the same time the row material suppliers1 

agents are also available here, be requirencnts of skilled labours 

also will be easily met here* Availability of nower and trana^orta-
A

tion facilities are alao best hero. So a bulldinc of obout T<rw/> ft 

can be rented from s o n e a r b y  Industrial estates.

2* Henulroments of onln rat, naterialw

The total eetimated production per annum inclndinc rroross 

losser ia io? M . Ii ; : r^ranulos is available in the rr-ar et nt a 

price of Ra. 21 or kg*



3* ■' chinory soloctian

Th© selection of mnchlnery is important aince maximum utilisn- 

tion of machinery give* hotter return for th# noney spent. The e l e ­

ction of eoeh n- chinory in bneed on the following considerations.

(1 ) The estimated corac4ity*

(i i )  The accepted standard* and dimension* of the rodnct

(ii i )It s  affect on utilisation of all other msehinerya
♦

Baaed on theae the following machineries sre selected for the 

production of }k IO? MT of LD:"F. film per annum on three shift hnsis.

3*1* Blown film pl^nt consisting oft 

3*1.1* 45mm thermo lastic extruder fitted with 3*5kw, I44frn»,

Snhane, I* cycle* A.O* varidrive gear nnit having a speed 

range of 30/90 rpm.

3 .1 .2 .  Control cabinet consistin- of 6  energy regulators with 

contactors, indicators, etc.

3*1*3* Two <:ies 3” snd A” snd two sir cooling rlnrs*

3 . 1 . 4 * Take on units c nsi«ts of 32” long nip rolls (one rubber 

and one ebonite roll) driven by o*IH kw, p.C* infinite 

varidrive with a*c* rectifier and speed control ewitcli*

3*1*5* (no blower fitted with 0*74 kw motor, rpm, 3 phn*e*

3*1*6* tne coon rest r fitted with *37 kw motor, 1440 rr», 3 nha*e.

3*2* Automatic bn making machine; 36* aise, with a c«nacit» of

40/60 ba per minute nnrt working on a o.3JF kw nrter, 3 phase 

It will have a heater of 1300 v , 25f; V.

In addition to the above machinery the following are also ess­

ential.

Weighing balance t- A So kg dial balance for checkin- hulk 

arrivals of raw materials and weighing finished film rolls snd bar*.

a . a m  - - - ---- f  ft K n  A am m l  m A  m a m m I  a 4  *<a*i1 4 mi* 4l</t



voter for cooling*

A neparnte trnnsforraer ia not required for r he propoaod nlant 

since the installs >oi-or requirement in only about 1 0  kw.

3 *3 . icrma o4̂ -pi-’ ■nNng,. of rOC:iincry

a) Quotation* arc made and ratiafactory quotations are confirmed,

b) rice <«»eted arc exclusive of peeking, transportation co«txt

aales tax, exciso duty, etc*

c) 3o# of the price ahoold be nai* in advance and the re~ain-

ing at t: e time of purchase.

d) Pure! npcr has the right for inspecting the machinery.

e) Sup;,Her possess the ri^ht for c ncellation, changing 

delivery time and price due to unforeseen reasons*

f) Warranty a ainst man»factorin; defects ia assured,

g) Liabilities t osaea on to customer inmedi.'tely after deain- 

tch and ah rtagor ahonld be notified within one week*

4. Mon go wer gau i.r eggn t
Tt;e total sac owor requirement ore classified under the 

fi’llo' in? bends

a) Adminiatrntivo staff

b) Labourers

4 ,1 . Administrative atsff

The head >f the administrative staff is the manecer who hsnd- 

Ics the overall management of t e factory, fie should bo a technolo­

gist aa well so that t e additional salary incurred n a separate 

technologist can be eliminated, A clerk cum tyoist nrd a ’ eon also 

has to appointed for I elping e t nnn or, Hoth of them can ho app­

ointed in the general shift*



I Abo rein are inv lved In the octal prodnction operation, 

Por each ahift an experienced machine onerrtor ie renuired. Two 

helpere are aian required to aaaiat him In the production*

»  ̂s*»» *»« mmmmm  at

Job doacription

m mmm mmm mm mmmmm** mm  « <*mmmmmmmmmmmmm

Total ataff/ No. of ahlft 
ahift

Total ataff/ 
ahift

'acfiine oporntor I ' 3 3

Helper#

•  m mam m m m m m * mmmmmm

2 3 6

3 . ltilitiep

The utiiitiae required are water and electricity*

3*1* v atcr:- The aaia uac of water here le for cooling the feed 

section of the extruder ecrew* Since it ia not conauired in any way 

we can recycle the water. For tbia nurnoae two tanka bavin? a capac­

ity of abont lot .to litrea are required { one in the ground level and 

tho other at a height of about 12 ft from the floor* Voter in alw­

ays flowing from the top tank to the bottom through the extruder. 

Thla ia roounpad from tho bottom to the top naing a 0*3 ir water 

ixnp. About loo litrea of water will ba required for the nmerttiea 

of the employaea por day*

3*2* owort- Total power conaumption ia at* followai

45 am extruder 5*3 rv

! lover «a 0 *74 ,,

Coapreaaor - t.3 7 ,,

Motor for take—up m* 0*37 ,,

foe making machine - I*3< , ,

' ator circulating ump- 0*37 ,,



Fan, light, etc* - I.oo p

Total - 9.P.3 KW
• • •

over conaonption per hoar »
(a H tn in g  0 ,8  an over factor)

i o«ar connamO per day *

over c onaumec* per annua ■

t ower cont per annum •  Ra* <**IG5/K' Tf •

8  FVP (anprox)

m a H  H 

37SOO ICVU 
R’>. IOOOO(anrrox)



? . M A R K E T  S D R V K T

X* bsers lustoner* Analysis

For quite a fe* yenr* nncks'inj. ha* been the largest m li'»e 

use for LDPF. an It 1* one *of tha fsstest grovla; Inrtnntrle*.

1.1* Fresh produce

The first large scale civilian nee of polyethylene film was 

in the packaging of fresh vegetables. The moisture resistance of 

the f ila  reduces moisture loss from the etaM es, tins r’scre- 

aaing the weight loss *ram-tne-vefte»a»*oa, in ship ing an*’ keep- 

in; the produce in goo«? condition lonper. The reletively hi h 

oxy&cn a;if’ carbon rfiaxlde tra amission of the film permit* the 

vef.etablo to continue a low level of respiration in the paclasc* 

which i*  espcntirl to retard * ;4 ilnge . for so-se vegetable* tv# 

brrrier properties of polyethylene film are too utrong, so that 

the best store; c condition require some perforation* in the her* 

The u*e of polyethylene for r-ackojim*. produce is now *e wides­

pread that mo*t of the vegetables on sny modern vegetable connter 

will be pocka&ert in polyethylene fila .

1 C. Frozen food*;
•  r ......

Frosen vegetabl '* are al*o very often packed in Lnri? ban:*. 

LDl***'. has a remarkable ability to regain tough and flexible even at 

low aero tenperatures of food freesing. Tt e nlsatic ha * quite 

adequately serve* as the sole container for the frosen food, an*’ a 

large qu ntity is sold f r this turpoae, usual lv in tho l a r e  slso 

economy ock. In so 4  cases laatic be 1*» used i * l d e  a carton, 

which serves r. inly as s naans or din lay.



Prep red fr«««r foods n o  also often wra*'pnrt in rolyet’-ylene

1 .3 . Ha! ery • ror»ct»

thread and ot?or bakery nroducte are alao natnlv packaged in 

polyethylene film* Smaller a mintm of I,' tK b a n  are alao uae* for 

other bakery product*. Tha a<ivantaeea of the bag; over the wrapping 

are it* ability to be opened eeaily nnd ita recloaable feature*#

Aa with froah vegetable*, polyethylene retard* drying anr’ keep* 

bread freah longer than otber packaging method* f’o. The polyethy- 

lone bag* arc very reeiatant to breakage, practically elir-inntin^ 

loan due to package failure#

1*4# Soft g;ooda

Soft gooda • acl:a ing ia another field taken over almoat enti­

rely by ID! £ bag packagee# Soft gooda compaaa clothing ahirt*, 

wweeta aweatera, ahaeta and blanketa# Theae are now commonly packa­

ged in one ingenioua bar i which ia naaentially aelf cloaing when 

filled# The bag, ie ma'-e from e iece of tobin?. with a croe* auction 

ahaped like that in fij;, S#T

Croai> aection of a fila for making 

one kirn' of aelf-cloaing baa



The ba&s are aada by sealing and cutting ocrnas thn tubing, 

naking a ii<ia am i bag, To fill the bag the inner flan in pnlUd 

out, tbe nrticle inserted, and then noter flap i» poller’ over the 

en<* of the article* The preemtre of the coot nts, which rrost, of 

courae, be o single c«<r. reMible article, then holds the inner flnp 

against tho nater flap naking a closure* Cenernlly a -trip of ireaa- 

ure aensitivo tape ia not acroas tbe two flap* jnst for snfety, but 

even without that, it ia fuito a secure closure*

The polyethylene bag is cleor enough for the contents to be 

seen, flexible enough for thee to be felt to seam extent, touch 

enough for tha* to bs <el»“» withstand rough handling, and aerves 

to protect tba contents againat soiling*

1*3, r r ent bo, p

Closely related to soft goods packaging but is a separate cate­

gory, is the laundry anti dry cleaners ahirt and gararent bar* very 

thin LDPK fil»  ia need for thia purpose, the usual garment bag fila 

ia 0*3 ail thick* This tbinneaa can bo used because the applica- 

tion only requires a single short time ase* Tha extreaa thinness of 

the fila oak* it vary inexpensive* This ia really the only applica­

tion where cost becomes a aajor consideration in the uae of nlastic 

film* I'or this application ef polyethylene film is the cheapest 

notorial that will do Vie Job; in addition it is better than oarer 

because of its transparency, tougtnena and easv handling*

An extreoely thin filn bag is too linp to be t’andled lite n 

paper ba&* This rroblem was solved by pro ticing the ba^s in s con­

tinuous roll, with easily tarn erforati*ns between the bass* Thla 

srehAan was aoAva»* by - pr rtw *-n»»he-l»o | a -tn-e-»«»»t i oh a**s



<« )

roll is supported on e di* 1 enser which hnn s above a hoot su~' orted 

from tho floor*

1*6* shrln wrap

Orton  over wra’> Is another large anprow lag  flelrt ef r>oly* 

etUyleno film. In this application the primary nacka e is a rig!4 

perforated corton, and tbe polyethylene is wrapped over it to pro­

tect it froa dirt an<t moisture, to give It , loss an<’ often to Hold 

it abut* This is done by wrapping a sheet of film over it and sca­

ling tbe edges to: ether on the bottom or ends, much In tho ssme 

way aa other abeet wrapping materials are used* Tn recent years 

this method of wrapping has been replace*! to a ?,rent extent by 

shrink packagin , where *r*cial shrinkabli* film I p used* Tbe pack­

age is {onerally placed between two sheets of film, and tbe edpes 

arc beat sealed all around, giving a rather loose fittin wrap*

This is then run throu, h a shrink tunnel, where hot air or T.R. 

heatera heat tbe film to its shrink temnerature, whore it than s’-ri- 

nk<! op into a nant tight fitting wrap* In tbis application a cert­

ain amount of polypropylene, in addition to LDPK, is used. Shrink 

pockat.&ag is used in to overwrap field and to an increasln." extant 

in pr- duce wrappiag and other t'paa ef wre ping*

1*7* Ai.rlculttiral applications

The polyethylene film greenhouses Is qnite widely used, it is 

inexpensive an produces interior conditions very well su ite d  to a 

wide variety of crops, Tomatoea, for instance, are grawfi tn consi­

derable nuantity under polyethylene,

(base houses are generally of light frame construction an*’ in 

cold areas will consist of a layer of polyethylene fila both out-



■id* the frame and inside, hnvln. an air snace for insulation* The 

green house say be hented by warm air distributed tlimcti polyethv- 

lene tubing darts* 5n regions of henry sunlight exposure a polyethy­

lene film eover usually laat only a season, but in northern countr­

ies whore the summers are c ol and short they may last severel years* 

It is alr-o possible to put an nv light inhibitor in th* film to in­

crease the life*

< olyethylene film alr»o has tasny used on the farm for temporary 

protection of materlala and froduce*

It ia possible, for instance, to make a 'silo* that satisfactory 

ily storea ensilage, simply by putting down a shoot of hnavv gauge* 

polyethylono film, piling t? e ensilage on the sh'-et, on:’ covering 

this with another ahoet, sealing tbe e^ges by folding them together 

and covering t m  with dirt* Rlack film is necessary at lea^t for 

the top sheet iecauae light will spoil the ensilage* A sile of thia 

sort will keep too fodder in good condition for an entire winter*

It ia inexpensive to make, and it may be flfcod near either where 

the crop is grown, or where it will be oser' f to reduce the handling*

Wire mesh cc pa for chickens and other snail aninsls can be 

wrapped with t«l7 ethylca« film to a , rent extent* The root* of dug 

plants and in many cases the entire plant are protected from drying 

by a polyethylene bag*

Polyethylene filn ia also ua*d as a waterproofing linor for 

farm ponds and irrigation ditches to prevent wnter loan*



2 # i r^ion- and ain) sources of

The roduction of ^elyethylono film in directly related to the 

availability of polyethylene granule* in India* ni cm ?n - 80< o' 

LDPE oanufact*ired in Jodla iff uaed for the production of filcn# nirr* 

1 a alao «tsad in film production nowa-dny*# o tha prowtb of fila 

industry in India can bo diroctly aoan from the lf*r* production in 

India which can be given aa follows*

i Production ( lrT)
Installer capacity t of U>Ptt

(MT) • ‘77 ] *79 1 p - ■ n-t" ^

5 111,0 o
•
, 19,2U6 , 39,700 * 73,*fl0 n

*
I W

The rodnction or polyethylene fila  in tho lnit three yonrw can 

ba aaen a« follows,

••■■••■ ••■ ••sttMaMairaaasaBM
roduction of 

T^ara LW*K film (MT)

1077 16,000

1078 20,000

107* 50,000

m m wwm  mmm ■* mmm m mm ~ m w v u »m * mmm mm mm mm

Nov three of the LDPE rtnnufac torer* are alt oat ed in Tomboy 

and one in naroda* Aa a natural consequence the concentration of

film Industrie* are the highoet in VAharaahtra and Oojarat c rapa*
\

red to other arte of India. Anyway unlike other indm-trie* meat 

of tbe state* have their own factoriea meeting moot of their rtera- 

and* in Kerala also about 55 nnita are regii*tere<' an polyethylene



film manufacturer* with an installed capacity of nboot 1000 NT 

In 10SO» So they havo rrodocod about 1400 HT film in 1979 which 

was insufficient to meet oar denand* So presently the reat of otir 

demand le being met by manufacturer* fr>m Taailnadu*

The mamifa taring units of polyethylene in Kerala with their 

installed copacit ond the district in which they are situated can 

be given aa follows*

LDrr Film industries in Kerala

m w arma.m m - e s m m  -m v m o m a m m m t *  «rr  «  ■ nmmmmmmmmrnKtmmmmmmmmmmmmm

istrict No. of units Installed cr-acitv
(«T)

Allop -ey 5 149

Calicat 7 215

Cannenore 7 481

Krnakulam 9 240

fdukki I I

Kottayam 9 166

Malanpuran O o

talghat 5 230

Ouilon 2
\

90

Trichur 3 60

Trivandrum 7 271

55 1903

Kef: Kernla small Industrie* irectory



3* AwQOFWtaort of future de-wu? and dortnnd -ro.lecti ’' n

tho dcnant' for tolyethylene fila* hno riaen fro n  3 ,0 0 0  MT in 

th* yoor 1958 to 60,000 WT in tho year 1979 and thio donwind t ill 

rapidly ic k  op to rooch aore than I , 1 0 , 0 0 0  WT by tho year I9 8S «

4* Trice* and of feet of chanson in mMcos on depend

Th* proaent pricoa of LDP* -ov4or ia Ra* 2T nor kg* Tha nro-

ecawing char ;e will c o m  around Ra* 8 A g *  Ronce tho cowt of prodnct-

ion of (DPR film will c o m  avound Ra* 23/kg* Tn tho cane of noly-

ethylene film which ia uaod for canal lining, aa rain guard*, etc 

tho coat changt may not cauoo ranch difference in tho demand aince no 

other et'Oice* ora available in thi* field, other then plantic filma* 

But tho aituation i*  entirely different in the cane of packaging, 

which ia tbo largeat v  lnmr une of polyethylene fila , whore a number 

of other alternatives «uch aa eollophano, glaao'* napor, waxe^ nn-or, 

kraft paper with inlaid layer of tar, etc are available* vonthough 

polyethylene fila haa captured a good whore of thi* oarkot theee m 

aateriala re alao uae«: to a great extent* For example in tho caae 

of pocka .̂in.; pa or still held the largeat where* So the inerewooo 

in IDPR price, which iw th* deteralning factor in the nrico of flirt, 

nay cauae ita . arture fro* tbio fiol<’* Put if by any cT anco a 

alight decreoee in the rico is owwlblo it can c nnw-r a lor e 

ahare of the atill unc n uarcd fielda alao, which will boowt the 

production of olyothylene fila*

. olyothylcne base ia atill coapoting with paper baga in textile 

and other rotail ahop** Here alao tha only advantage of "anor •# 

over polyethylone fila ia ita choa’ nean*



Anyway du to ita n ecinl proportion live tranararoncy, tough­

ness, attractiveneos, etc this tn r w . gaining more nnd more aornot 

now—a—< <sy«* Conoiderin the trend* in other countries te crn adhiibc 

that it la not fe in oar country alno, theee market* will he folly 

captured by lactic film* evenif there will ho trends ef increr*e 

in row material price”. In acVagin^ about 75* of nlantic film* unod 

is polyethylene film itself.

4* lomnetitivc situation an xport oaaibilitlew

fl<e internal competition ia not «o sever* in *oralr* nince nearly 

all of the factories aro small units and tbey aro scattered all over 

ti e state* So each unit will be concentrotin only on the nnrr*->und- 

ing market, since snouf.h aarket in available there itself.

New the main coanetitora in polyethylene fil^  nannfaetare are 

from Madnrai and Coimbatore* Since thoae unite are of bisrer capa­

city and nlno eince the labour is all htly ehen-'er there they ean 

produce the film at a alightly lover rate than in Ferala* ven thon 

while considering the freight charges, etc, manufect-rf'r* of Kerala 

will have cle r r anta a over them, nt th*' hi er aalejf^.fl") on 

raw material in Kerala compared to Tamilnada an'’ Mysee* 'arnntaka 

(4*4%) in cauaing ome problema to the factories in Kerala now-a- 

dayn* wo Anyway tha atarting ef a few factoriea for film proportion 

are bright *e at resent*



VI. £„A I., 1.1  A L,„ R K. 0  V JU 1 J ...g fC, N T .g

I# H « o  Capital

It is the sun of the expanses incurred on land, building, 

plant am! machinery, other fixed nrnets and "reenerotive expenses. 

It should also include oxpsnses incurred on office and fixtures*

Table - I

Item Cost (Rs>

I* Plant end aechlnery i , 02,r>?r>
2 * Other fixe* assets 19,000

3* Conti encv 12,170
4* reo erntive ext ensor 7 , 0 0 0

Total I , 40,845

2 * orklr, anltal

The working capital provides fund for a definite period of 

production de ending on the tine taken for the realisation of 

sales value* This is usually worked out for tnree months * Work- 

in(5 capital in* ludcs ret. material cost, maBwtcr, utilities 

and other overheads*



Item Cost (Rs)

I . Raw naterial

2* Vat-.es nad salaries 75,260

3, Utilities 11,000

4. other overheads 32,600

Total worMo: expenses for annun 23,86,860 

Working co ital .*5,98,485

???????



VII. F I N A N C I N G P L A N  

As tbe entrepreneur can't afford to take all tbe capital re­

quirement* from bie own pooket be ha* to plan sufficiently enrly 

to ralae tho require* capital* Tbe financial inatitntlon* and
*

nationalised bank* are at help*

Bone of the financial lnntitution* and thoir provision* are 

given below*

I* Sourcoa of Capital

I * I .  »tat«-- r.ial 1  industries nevolopaont Corporation

They offer* machinery on hire urchase on a margin money depo­

sit of #0?'-* Repayment starts after two year* and nbould be coaq?lete 

within 7 yea *. It offer* special concession to technically quali­

fied persons. Interest rots is 7*5**

8 FC offers financial assistance a* cash to smell an<l medium 

scale industries provide 85? of land, building* machinery, misce­

llaneous naeets sn<* contingency npto 10 lskhs. ep*T*nent rt.-rts by 

the end of second ye; r an. should be coaplete within TO years in 

17 halt yearly instalments* The Interest in the case of specified 

backward area* i* 10*25 and for other are** It is TT.PS""*

1*3* com^iorcial and o-operatlve hnnks

Nationalised bank* provide cauih loons for machinery, loan* 

ore given on 25 margin money and 12 to IGg interest* or working 

capital any amount can be taken* Repay period is 3 year**

1.4* ^ationol_Small_ industries Corporation
NRIC offers hire purchase facilities for machinery at 7*5'’ 

interest and the rapaym>--nt period 1* 71 vears*



1 .3 . Ths Industrial r>evcloppent ’ ante of India

II HI gives financial assistance diroctlr to in^nRtrU* nnto 

fth of tbe capital investment ao that the promoters contribution 

should not be loss than 25%. Interoat rate 1s I?*'.

* • • •  State < ovt Industries opartments

Under Rural Industrie* I roject Scheme Covt loon - «re avallabl 

for machinery acquisition, urto 9n% of the machinery cost at 6 H  

interest.

a . Ftnoocl»K the roject

Gross capital rsquiremsnt of Rs. 6v3f)t 3̂> can be raised as 

follows.

2 .1 . ::orr'»winf.

Machinery can be brought on hire purchase from W U  AT ?t* 

interest, Rs. I (02VG73

73 of the working capital is sunnose*’ to be tafcon from 

im i  or any Nationniissd ranks at 12* interest. Rs. 4#30t0r

2 .2 . wn coital

The balance of the total capital rr-nuiromsnt, io i t8<>,63rj 

Is contributed/the entrepreneur.

1. !'-orrovin, :

oon from NSIC Its. I t02vr>73

Loan from IDRI Rs. 4,!W ,000

2 .  Own fundt

reo eratlveox onsos Rs. 7,000

Other fixed assets Rs. I%000
Contingency Rs. I2,I7f’

Hr ;-gin money for workim cap.f?* 1,4' ,4BO

s . I .  8fi. f.5S

Total s . 7 ,3 9 ,~30



m i .  i r o f r t a n i i. i t y

Th* financial viability of the project can be f-aorrerf through 

th* profitability* Th* following factor* are examine* in thia caae*

I* Level of o-oration am i-raah even oint

fn eat- even point ia that quantity which if nradoasd and *ol«* 

will giva neither a profit nor a loan

n . E . P .  »  1

where,

t  » Annual fixed coat

P m . rice ot one ' g of polyethylene file

V •  Variatle cost of one kg of polyethylene film

Total aalea of th* product 

(rice p*r kc ,

Total variable coat:

a) Kaw material*

b) It 1 liti*a

c) Direct latour

d) Distribution cost

Total

yf'

variable coat p*r unit, V •  Rs. 22*1G

Total fixed coat, P ® Cost of production - Total variable
cost

- 10? *T 

•  Rs, 23/kg

Rs* 22,gr,ooo 

Cs. IX , (*00

Rs* S9,6ro

Hs* 85,300

as. 23,72,100



i roar even point ■ " " "

•  22*122

So by producing 3 5 .TB NT of polyethylene film ner nrmun the 

factory can be ran on a no- rofit - no loan brain. Farther incre­

ase in production reaalta in increase of nrofiet.

2 . ■ *to_pf_t ot urn on_oyn. c o i t al

(»n capital *  Ra. 1,86,633

Net profit « Ra. 72,620

Kate of return on ova capital* 38*9*
M&wm

3* ijQtc^t ret urn ,.i»n,.ca^i tal„ tMS»loycd

Groaa capital •  Ra. 1,59,330

Net profit •  Ra. 72,020

Kate of return on capital
enployed •  S.S %

m*iMuvmo

4 . rofit on wales turnover

Annual aalea turnovor ■ Ra* 20,75,000

Nat rofit ■ Pa. 72,620

lorccnta a of profit on sales

turnover ■ 2*7X8%

tfXjjuuL



IX. . * ,* / V. I..1- T T .T

I. bility i ay back borrowed funds

( i )  Interest couaitments

7t% interest on loan fro® NS7C * 7,700

12' interest on working capital from TPPT » ^s. 54,000

Total internet to be paid per yr» •  #«. 6T ,7  '

(il) Tie tern lonn has to be «id back within the prescribed 

tim*« The payback period ia kept within the ainlmum tlo- r*>*siblo 

to save interest* > f the total capital ''5S. ia retained for perso­

nnel naeds end 75% is usac' to payback term loan*

C All > arbncl> tianr of terp loan

Annual not profit * s# 72,620

epreciation •  Rs# 16 ,TOO

—rrawi1—a » ’’a# #8,730

Loss drawings ■ s# 2',, I p0

Amount osod for rerayacnt ■ ’ s» 6fi,540

Term loan to be paid bock » *#1,02,678

fine required to payback - W  months

2# Ptybaci. • erlod

! aybock i erlo ia defined as the length of tine required to 

get back the initial inveataent#

initial inveataent •  s .7 , 3 3 0

Net roflt er year •  Ra# 72,620

ayback erlod 1O .I 8  venrn



Anncxt re - T 

Fixed Aeeet*

Item Coat (Re)

I* riant and Machinery Jt02,f'73

2* Miecellaneoue fixed aaseta . T0t000

r». Contingency l?,J7o

4 . rreoperative ex enaea 7,ooo

Total



(52) 

Annexture - IA 

Plant and actlnery

Item Coat (Ra)

I .  49m  blown film plant e naiating oft

a) 45mm thermoplastic ext**roder

b) Control cabinet

e) Two die* and two air rin »

4) Take np anit

• )  « no blower

t) one compressor 7o ,000

2* Automatic bat, makin, nachino ,075

3 . lackin’, ami forwarding 6 ,0  o

4, C ,H .T , •  4* 3 tROO

5* Freight ci.arge* 3#'O 0



Anncxture - IP 

Miscellaneous fixed aaseta

Item Cont (R»)

1• Erection and inatallation chorcea, electrical

fittings , miscellanea « toola, etc IO fOOO

2* t ff i  ce furniture and ty ewriter Gf0CX>

3* fcater circulating pump, starter#, etc 3 ,000

Total V&fflOO

Annext re - IC

: reoperative expanaea

•••:s••••

Itarn Coat (Pa)

I . Travailing ex enaea °,000

2.loxta&e, talephono, telepra* and lcral charges 2, 0(0

3 , Jdvertlaemant and printing 2,000

4 . .atabliahment i,o<o



Anrextore - II  

! orking Capitol

Iter Cost (Rs)

I .  Total row asterial cost (Annex* II ) 2 2 , 6«,r©o

. ,  * antifnetnrlng cost (Annex* IIB ) 06,260

3« Other overhead.* (Annex* IIC ) 52,dO(’

Total working expenses (rnntial) r'3 ,«0 ,S 6 0

Workin Canitnl 5 ,98 ,4 ^3

/•nnexturo - IIA 

Raw ntoriel

Average cn ocity of tho cxtr*»’er 

A verse  working hours nor day 

Average vorl.in” days nor year 

Consumption of LOP1' or year 

Cost of raw materiel per year

Rs* 21/kg

- 1« kg/hr 

■  20 hrs/rtay 

•  300
9



( 33) 

innextnre - IIP  

Manufacturing cost

I too Coat (Ra)

I* Cost of utilities (Annex. I JrI ) I T ,000

2 . Salaries ant «a aa (Annex. 1102) 73 ,260

fatal 86,20

Annextttre - II  ftl

Utilities

I tea Cost <r?«)

I.Cost of power 0 0 .I65/KVH T0,000

2.  torking expenses for water supply 1,000

Total 11,000



An ext tiro I I  B2 

Man #over rejjui renent

!S’o« of Totnl
out person* Salary (Hs)

I* Manager I T ,2oo

2* Clerk cua typist I 300

3* Faon I 300

4. Machinery operator* 3 1,500

3* inaklllcd worker* 6 I,BOO

Total 12 5 ,300

■ •aaaanaaaaMtaatar m

Annextnro - II W  

Total Salariea and Vage*

■ ■■■■■tavtaMta * • w - - a a a a a t a a B a a v H a a a a a a M B

Item '"oat (Ra)

1. Total aalarioa and va&e* p r annnm 

2* Benefit* and allowance;* f  16%

6rst r»r>o 

1 1 ,6 r .o



Annexture TIC 

Other overheads

ltea Cost (Rs)

1. Rent of the buildin? I2 ,r00

2* epsirs and nninterance of the machinery # 5« 5,40<

3* Travelling and advertising expenses 2,000

4* Insurance (21 on fixed capital) 2,360

5 . Stationery, postage and telephono T,000

6 .  fiepelletislng charges (4% of raw material »  R s.2 /1 :r8 ,6 4 0

7 . Miscellaneous ?,000

Total 32,600

Annexture - 1J1 

Gross Capital Requirement

Item Cost (Ra)

1* Total fixe: capital requirement 1 ,40 ,643

2 . lotal working, capital requirement 5 ,*8 ,4 t t



< »•)

Annexture - IV 

Total co't of production (annual)

rtom Coat (Ha)

I* fiat aatarial (Annex. IIA ) 2?,Gfi,000

2 . L t ilit la a (* nnex. XI 01) 11,000

3* ieraonnel (Annex* II  03) 73 ,260

4* Overhead* (Annaxt re II  C) 32,600

3* Other fixed costa and interest on loan* (Annex.IVA) 77 ,

Total 24 ,34 ,660

nnexture - IV A 

Depreciation and Interests

Item Cost ( Ra)

I* Depreciation

a) lepreciation on machinery c 13' IS,5»X)

b) Depreciation on other fixed aa*ets n r .d  pre-
operative expense* •  1 0 *  2 , 6 0 0

2« Interest on loan

a) Interest on working capital I? ’ 5 4 ,0 0 0

b) Interest on estinate< ter* loan a 7 . 5  7 ,7 o o



Solos turnover ft 
Net orofi#t

ftora Coat (Ra)

Total production of filn  and base(giving 1% for

vnate losees T ,  7 ,< « 0  k g

Green aalea realisation j or year •  Ra* 25/kg 2 0 ,7 5 ,0 0 0

Less: Cost e f production 2 4 ,6 4 t660

2 , TO,340

Less; tiatritition coet C 2% (freight charges, etc) 53*800

Gross profit I ,  50 , 1140

Lesas Incooe tax( Ra* 45000 for tbe first

f.’a* KOOOO a n 1 60# of the profit above It) 84,21*’

Net profit 72,620



(GO)

X I . A ! P F, W D T C E S

Ap ondix I 

uppllera of raw material

! •  R/a XCI (India) Ltd, Croaeent hoti'-e, D u lla rd  Katate, Port,

Bombay

2* y/m I, nion Carbide India Ltd, Kaatnri 'uiltlinr., Jani«? o'Mi lata 

Koart, l’oml.*y.

3* v/a ACC I ,  18 , tra d road, Bombay*

4* M/m IP8L, f etrochomicals P ,0 <, Parotfa.

Appendix ii 

Suppliers of Extruder

I* K/a R.H , Minc’aor (India) ltd , Flot fc-IG, oad Thann lnd-ctrial 

Fstate, ihana, t'onbay.

2 . / a  Boolnni En ineering Corporation, 524, ayani Roa<’ ,  Tomboy -

3* M?a nrimco Plastic Machinery Corporation, riot Ro« 35,

Covt andivili ‘ ndustrial State , Charfcop, Kon^lvili (w e*t), 

nombay - €7.

4 . M/a Kaiaite Industrie*, 31, Shah Industrial Ertate, Cff Veera

Deaai aaa, Andhori (Voat), for,bay - 58,

Appendix I I I  

Suppliers of utoTatic ba* nat:ir< nacliine

I* M/a Rabubhai Arb lal an Co*, Joiner nind rutiding, 3rd Floor, 

Currinbay oa , Pallard iptate, Ponbay - 3*.

2 . ?/a  Navel agj (* ) Ltd, Sambara Chamber, lr ' e ' t a  Roe*’ , ’’onbnv -T

3 . ft/m .S . Pocl-anical Knfcineoro, 228, Industrial Area, A-lin' 'Jonrf, 

Ludhiana - I I QtA



* ! * •  »  e. f  n  r  k  ft c e s

I* " olyolefln ilaeticft" by Theodore < » J .  Fresher.

2 . Richardvood, "Plaetiee ini Robber International'', Hay/Jnnc 1979 

3* A .B . Glnnvil, "I'lantlcn Kngineer* Dai a Bood", nope - OG,

m u m


