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Tread rubber whioh ia known aa oamelbaok ia tha third 

large soale Item of rubber products manufactured in India* 

Tread rubber ie used for retreading of worn-out tyres.

Usually the tyrea oan be retreaded aa many aa four to 

alx times, depending upon the oaalng strength.

Due to oonatant frlotion between the tread portion 

of the tyre and the eurfaoe of the road, while in motion, 

the original tyre wears out. Retreading ia done by applying 

the extruded alab ef rubber compound to the oaalng of the 

tyre and Tuloanizing on tyre moulds using ateam. The 

camel back when ultemately oured In the retreading process 

should hare the qualitlee of the original tread of the tyre, 

Henoe good technical skill la required for the production of 

good quality tread rubber.

The tread rubber ia supplisd either aa 'Box Rubber’ 

whioh is a standard paokags of cushion backed. Tread stook 

oolled In a polythene liner or aa a separate paokagsa of 

cushion gum tread stook. The cushion gum assures good 

adhaalon of new tread to carcass, is generally 1/32" thick.

There are three types of tread rubber, olassifled 

according to the oross-aeotional shape. They arei-

(1) elab type - straight edge and Bevel stook.

( 2) Wing type or oamel baok.



(3 ) Valley type or Double hump*

These three types are shown diagramatioally in 

Appendix I , All those types are available in various dim­

ension, to suit the retreading of various sizes of tyres. 

The dimensions are expressed as follows. The width of base 

and orown and gauge are expressed in inohes or in m.m,

Thasfirst the width (orown followid by base) and then the 

gauges (gauge at center followed by gauge at shoulder) are 

given in two to four sets of numerals depending upon the 

type of slab or camel baok, The oommon types of camel b.iok 

are given in Appendix - I I ,
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MARKET STJHTST

Camel baok is one of the major items manufactured in 

India* The aotual produotion of thie Item is calculated on 

ths basis of the rubber oonsumption. The produotion of tread 

rubber during the period 1975- 79 and oonsumption of all kinds 

of rubber for that is shown in Table 1.

g.iqPtfOTjON Off l ^ A P J S m ^ S  

V ..— a# D..V.K.. /UH^ Product!On of

I.H . Synthetic
rubber

Reclaimed
rubber

Total
- camel baok

(HT)

1975 5545 2303 682 8530 11,853

1976 7586 1642 927 9955 12,245

1977 7332 1701 941 9974 11,066

1978 8771 1840 1152 11763 11,812

1979 - m - 14,027

Sourcei- Rubber News*

From the above figures, it may be observed that there 

was a 4*6)1 growth rate in the produotion of tread rubber ever 

1975-79 period, exospt in 1977 whioh waa due to increase in 

oil prloe8, However, sinoe 1975, the demand is picking up*

As this is a steady trend, it ie anticipated that the growth 

rate would oontinue in future as well* AooordingLy, the



likely demand during 1981-85 period ie estimated at 5$ 

growth rate and presented in Table 2.

Tear Demand (MT)

1981 15*500

1982 16*300

1983 17*100

1984 18,000

1985 18*900

The production of automobile tyres hae Increased 

from 55.64 lakh noa. to 70.9 lakh nos. during 1975-79 period 

showing a growth rate of 5.5$. The proportion of tyre and 

tread rubber produotion during the above referred period 

inoreaaed from 0*41 tyres/kg to 0.51 tyres/kg out put of 

tread rubber.

Ae per the guidelinee for induetriee 1978-79* the 

likely demand for automobile tyres by 1982-83 ie expected to 

increase to 15 million noe« The corresponding demand for 

tread rubber is estimated a* 35*500 MT. The inetalled 

produotion oapaoity in the medium and large scale seotor ie 

17*550 tones. At present tread rubber is reserved for 

produotion in the small eoale seotor and hence it may be 

presumed that inetalled capacity in the medium and large



soale m otors w ill remain same.

Due to competition from unite in  the medium and 

large soale sectors, the unite in  the small eoale seotor were 

operating under oomparitively lower levels of utilisation  than 

that oould be achieved* However, the small scale seotors is  

ezpeoted to improve their performance*

PlW l -934 ,AffljLCTftltr

The retreading Industry is  the sole oonsumer of 

this item* There are number of retreading units and majority 

of the units are in  the email eoale eeotor and are situatsd 

in  principal towns in  the country* The major retreading 

oompanies in  Kerala and Tamilnadu are the Stanee Tyree,

Callout Retreading Corporation, Amamalai letreading Company 

and T .T*3*

MWCCTIgQ.OP TH5 P R O T O , -

The large eoale manufaotures have their own established 

methods of selling the product, through ealee depots. For 

the email concerns selling  through dealers, through agents on 

oom ission  basis or entering into short or long time oontraots 

with oonsumers seeme.to be the best methods of sslling  the 

produot. Sales depots are too expensive for a small ooncem .

Another important part to be played by the menufa- 

otures in marketing is  to give the necessary information and 

service to consumer, regarding the efficient way of using 

the tread rubber for retreading. The suooess of the retread 

depends not only on the quality of the tread rubber but to a



great extend on the retreading operation* Henoe the manu­

factures ia expeoted to be also an expart in the retreading 

operations* 2his will always help to get oonfldenoe of the 

consumers*
*

On the basis of what haa been stated about it would 

appear suitable to start a small scale unit to produce ,

400 tonnes of cushion backed o-roal baok and slab, and 100
I

tonnes of cushion gum per annum* For the scheme envisaged 

all the machinery and raw materials are available indlglnoualy 

exoept insoluble sulphur whioh has to be imported* Since 

Camelbaok is en excisable iten, a lioenoe from ths Central 

Excise Department is necessary* The labour oan be trained 

eaeily in prooeaaing operations and skilled labour is required 

to a very small extent,

£ca^ai_£riaing«-

The prloe per kilogram is usually quotsd. The selling 

price is the toted of basic price, exolse duty and sales tax. 

The selling price of cushion backed camelbaok and cushion gum 

are given in Annexure - 3-1*

Sinoe the tread produced by this unit is of high 

quality the marketing strategy is oost oriented*
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1. IjOOATIOTj-

Decision of looation is vary Important In any 

industrial undertaking sinoea plant ia relatively immobile 

and onoa it ia oatabli8had it ia permanent* For this tread 

rubber unit the beat looation seeaa to be Kerala where there 

ia ample supply of raw nateriala, power and water. Transport 

oonvenienoc and availability of labour ia another two import­

ant faotors.

2, HAW MAI^jUAIi aSQPlRSMtaiTSt-

The amount of raw materials are oaloulated beeed on 

the following production pattern

Tread Rubber oompound 400 M.tonnes/year.

Cushion Out oompound 100 M.tonnea/year

Total 500 M. tonnea/year

The annual requirement of eaoh item is oaloulated 

in Axmexure 11-1 A Annexure II-2 baaed on the typical 

formulation for tread md cushion gum*

The vost of paoking materials works out to bo 

Ra*6*44*600,00 And it is shown in fczmexure II-5

3* m  P.QWE ? RBTOfflBST3t-

The personal requirements are suramariaad in Annexure-

IIX-1.



Tha total mutter of peraonnal 3*» Thar* are 29 

laboura oat of which 7 are skilled, 2 are sealskilled end 20 

are unskilled. Tha total annoal ooat towards wages and 

salaries works out to be To, 2,50,000.00

4 . m *  m  m w m f

(a) Landi-

The total land required is estimated aa 2500 e i.a .

Tbs ooat of 2500 sq.m, of land works out to ba Rs.38,000.00

(b )  dulldlngi-

The requirement of built up area is estimated to ba 

750 sq.m. Tha ooat of building including water tank is oati­

met* d aa {8*5»77t500v00 Tbs total oost of land and building 

works out to ba *8.4,15,500,00 and it is show in Annexure IT-1,

5. pm n;

The main itema of plant and machinery are Hated in 

Annexure -V-1, Tha total oost of plant and maobinary ia worked 

out to ba **,6,72,000,00

Quotations are invited and orders finalised for the 

satisfactory ones. Tbs quotsd prioes are sxoluslve of packing 

obargee, transportation ohargae, insurance, sales tax, excise 

duty eto. The delivery period for the major item will be 

10 - 12 months, 30# of ths price oust be advanced at tbe time 

of final!aing the order and the balance after inspeotion of 

maobinary at tha factory.



W  gf

A H a t  of suppliers of ths various machinery 

required for tha production ia given ia Appendix-III.

Pan sol tv i-
» 9

Tha eapaoitiee of tho aain items of machinery are 

given belowi-

16" x 42" mill 80 kg/hr. ^

12" x 50" mill 35 kg/hr.

4*" extruder 100-150 kg/hr.

6 " x 22" calender 25'/min.

6. 2ZIM2I531-

Tha utilities inoluda water and power*

'.atari- Water ie required in the faotcry for the following 

purpose*

(a) Joollng the mixing mills, extruder, calendar and cir­

culation in the cooling tank*

(b) Toilet and for waahing purpoeee*

The total water requirement/shift is calculated 

end it is shown in Annexure 71-1, The total quantity of 

water required per day will be about 75 kilo litres,

?owari- vLcctrloity ia the main source of power. Power 

tapped froa e high tenaion line through a transformer is used. 

The power requireaant is calculated to be 76 KW whioh is 

shown in Annexure -VI*-2. And ths oapacity of ths transformer 

to bs used is 125 KWA
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1 . ?aw?OTB4 rftataa aal qtaiat 9f Snfflrc<U«ft*q«-

The design of oompound for tread rubber and c*roa 

oushion gum ia very important* The prooeeeing and aervioe 

properties* oost faotore and availability of raw materials 

are tbe mein oonaidaratlons for designing the oompound* *.'he 

aervioe properties re tuired in a tread oompound vuloaniaat* 

are (1) High neur resistanoa (2 ) High CJraok and Tear 

reaiataaort (3 ) Good flex fatigue realatanoe (4) low beat 

build up nnd realatanoe to oxidative degradation (5) High wet 

skid resist noe (6) Low rolling realatanoe* The desirable 

prooeeeing propertlee are faok* Low, narve* Safety* Oood 

di-aenelonal stability nnd excellent storage life* The pro* 

pertiee required in e oushion gum oompound vuloaniaate are 

Low modulus, Low heat build up eto* The prooeseing propertlee 

required are exoellent taok* safety, good atorage life eto*

aiaaan. .H*,Qti sat­

ire is ueed for heavy duty tread rubber because of lte 

low heat build up* For light duty treade HR* 33R or a blend 

of both oan be used* declaimed rubber (Hi«h quality WTH) ie 

generally us !d in tread oompounda at the level of 10 to 20 phr* 

For cushion gum at the ftompounde !fR ie the beet ohoioe*

=taolaira upto 30 parte oan be ueed along with N*'l*

U U i o i r

The fin# ^artiole size blanks are ueed in



tire ad compound* XAF black is the moat commonly uaed one.

The ISAE and SAP blacks give better wear performance at 

higher cost. The lower reinforcing grades such as GPP, FEF,

SHF blacks or a blend of them is used in cushion gam compounds*

Process aldst-

The main types of plastioisers and softeners used in 

tread rubber are t-

(i )  Petroleum oils

(i i )  Pine tar

(i i i )  Special plastioisers*

Aromatic oils are the beat choice from petroleum oils because 

of their compatibility* Pine tar is conventionally used in 

NR tread rubber compounds because it imparts excellent 

tackiness and improves storage life* But it is not used 

with 3BR compounds. Also pine tar is cheaper than petroleum 

oil8* In Cushion Gum compound pine tar gives the best 

processing properties.

Protective svstemt-

The protective agents include antiozonants, anti­

oxidants, ant if lex-cracking agents and antiheat aging agents* 

Under Indian conditions, it is not necessary to add an 

antiozonant* Heno-3 system to protect the tread from oxygen, 

flaxing and heat is used. Usually a blend of protective 

agents give the desired properties* Examples of the commonly 

Used protective agents are Non*x BIu Sandoflex AW, Antioaident 

4.010 NA etc* In passenger tyre cushion gums Nonox D oan be



used effectively. Wax used at tho level of 1 phr gives 

protection against statio Ozone, It also functions as a 

process aid and surface finishing agents*

Y^lo animation _ai8$gmi-

The accelerator oust be chosen to give maximum storage 

life good soorch safety and at ths same tins a high cure rate* 

The Sulphenaraide type of accelerators give the desired pro­

perties* VUloaolt DZ, Vuloaolt GZ, Vuloaolt HZ, and Vuloaolt 

MOR oan be used* Out of the above four accelerators, Vuloaolt 

DZ gives the maximum storage life* Sulphur used must be of 

the insoluble type to prevent blooming during storage. The 

processing temperature of the tread and cushion gum should not 

sxossd 90* 0 sinoo the ineoluble sulphur will be converted to 

its soluble form above this temperature.

Other; „addj,Una«-

These include peptleers and retarders* Peptisers are 

not usually uaed in mill mixing* Retarders are not necessary 

at low processing temperatures. Tho nltroso amine type 

creates problems of porosity. The best suited types are those 

based on treated phthallc anhydride due to ite high Melting 

point.

At ,.mgmtfaqtmce»- 

The process Involves the following steps* A flow 

diagram for the process of manufacture is givenin Appendix-IV.

1 * Compounding.

2. Mixing*



3, Cooling and maturing.

4. Pre-warming.

5, Extruding,

6.
e

Ouehion gum preparation

7, Cushion application.

9. Cooling.

9. looking end despatch.

METHOD Of MANUF ACTURBI -

Compoundingi- The rubber and other ingrediente are weighed 

out ao por the predetermined formula and batoh weight. (The 

batoh weight for •  16" x 42" mill is about 40 k g .) Typioal 

formulations for tread and cushion gum and the weight of 

ingrediente for a 40 kg batoh are shown in Annexure-D-1.

Mill Mixing!- The following points are to be taken in to 

aooount during mixing. Zino oxide ia very deffioult to 

disperee and henoe it is added together with antioxidants 

iimediatly after the band formation/ Stesrio aoid must be 

added alongwith the first addition of black, but never with 

3a ZnO, Oil should be added alongwith the oarbon blaok.

The accelerator must bo added towards the end of the mixing 

ay ole, just before the addition of sulpher, When blends of 

two polymers are used, the blending should be done at 

oomparabla visooaitiss. The mill should bs cooled properly 

during nixing. After mixing the stook should be sheeted out, 

■he ohalked, cooled and kept over night for maturation,



SaJssxilBfit-

The matured oompound is again warmed on a Bill* It 

la dona on tha 12" x 30" mill. Aftar pre-wanaing* strips of 

raquirad width are out from the mill and tha strips are 

oolleotad on raoka.

intrusion»-

The out strips is then immedlatly transferad to tho 

extrader manually. The head and die of tha extruder aro 

designed dimensions to the produot* The inner part of the 

fist head should be polished and dead angles muat be avoided.

The dimensions of the die are never those of the product.

The die-swell characteristics of the oompound, stretch or 

tontraotion at the take off conveyer eto* are to be taken in 

to account when designing the die, Usuaftly the die has 

dimensions about 75 to 85# of ttiose of the oafeel back.

The sorew and barrel of ths extruder are always 

oooled. The barrel temperature range from 40 - 50*0. The head 

ahould have a temperature of 90 - 100*0 To avoid oraoks in 

the side wall part of the ext rod ate vhioh may arise due to 

higher head pressure additional outlets are provided on both 

sides of the dia-ledge. Tha die ledge plates are heatod using 

a gaa burner at the start to get a another and faster extrusion.

Saaiiss*-

The tread coming from the extruder is at a temperature 

of 90 - 100*3. So it must be oooled as fast as possible to 

avoid any set up. This is aooompaliahed by passing the oaaslbaok



under water in a cooling tank of about 40 - 60* length.

After oooling, the water adhering tothe treadrubbar ie drained 

ef by blowing air* The final temperature should not be more 

than 35*0.

oaa&iqn,-?j).aUogtiq^t

The extruded tread passed over a take off conveyer 

and then over a roller conveyer. The cushion gum with liner 

ie qpplled continuously from below and consolidated from above 

by naans of a pressure roller known ae "Biscuit toller” 

consisting of many discs providing a proper adjustment to the 

surf oe the camelbaok. Care should be taken to prevmnt any 

air entrapment in between the tread and the cushion gum.

The camelbaok ia then rolled in a coil form and out 

to the required packing weight. The coll of tread rubber ia 

oovered with a si polythene oover and packed in paper boxes or 

tin drums. The pack should contain a slip indicating the 

naae of supplier, eize of produot and date of manufacture.

?rSEqr«tlon_a£ ..^k lp a

The rubber is mastioated and mixed with the ingredients 

cn the 15" x 42" mill. After ooollng and maturation the stook 

Is pre-warmed on the 12" x 30" mill and strips of suitable siae 

are out from the mill. It is then fed to the nip between the 

top and middle rolls of the calender. The nip should be 

adjusted to get the required thickness* The tsmperature for 

smooth calendering range from 60 - 70*0. The third bottom roll



Is usually oooled. Tha calendered sheet parsed round ths 

third roll on whioh it is out to definite width and ths 

•atsrial is passed on to a oonveyer running in line with ths 

oalsndsr. At ths further snd of ths oonveyer it is  rolled in 

coil form with a polythene oover and packed in tins. Ths 

cushion gum for application to ths bottom of ths tread rubber 

should bs rolled An to big ooils* Ths tins of cushion gum 

ars agrtin packed in wooden boxes and markettsd. ^ach pack 

contains about 2 0 - 3 0  tins* ^

Quality control is nscessary to produoe profluots of 

uniform and oonsistent quality. The checks generally used are

(1 ) Specific Gravity* This ensures that others are no gross 

inpooee '”*jie3 in making the compound and that the o unsl 

baok is  not porous

(2 ) Oure ohnr^oteristies. These are oheoked by means of stsp 

cures. Jmelback is vulcanised in a press for diffsrent 

times and the rate of modulus development in vuloanisate 

is checked. Instead of stress measurement at depute 

elongation, for saks of simplicity, the strain at a

dsfinite stress (eg. hanging a known weight) ie measured*

(5 ) Tensile strength* Th s test gives a measure of thorough­

ness of diaperoion of ths ingrsdisnte and it  is advisable 

to cheok certain batches at random especially when new 

suppliers of raw materials are to be used.

(4 ) Storage life . There are no short and quick methods of 

determination of this quality. Mooney sorooh time can
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give •  qualitative indication.

5. Raw material control. All tha raw materiala ar> to ba

checked for their, purity, solubility, volatile natter,

salting pointe ato. ara some of tha control taata usually employed

Canslbaok is not eovered under IS I apeoifioation, but 

ia apeoified under Oeman Standards (DIN 7751) The following

properties art desired at the levels mentioned.

a) Mooney viscosity ML 4 100*0. 50-45

b) Mooney aoroch tine, 5 pint rise at 126*0 20-50 minutes

o) Cure time 152*0 (18" thick test slab) 30 minutes.

d) shore hardneae 53 -55

e) Modulus (500<S) 90-120 kg/ora2

f )  Angle tear strength 30-60 kg/on

Prooeaa losas- There ia praotioally no loss during process 

except the fly loss and handling a* loss of the raw materials*

The extruded tread not meeting tha dimensional specifications 

oan be replaatiolaed and used again. Similar treatment io 

given to the ntook coning through additional outlets in the 

die. 3ut this should be mixed with the fresh stock in
9

controlled proportions* The raw material waste during mixing, 

handling and storage is taken to be 2> and is aooounted for 

in the aeotion on Raw materiala*

Plant lay-outt-

Plsmt layout has oonaiderable influence on the 

operating coat, A layout for the plant and machinery ie given 

in Appendix - V, •
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(1) lxed onoltalt-

Fixed oapltal is tha mm ef sxpsnsss for land *  

building, pi wit end msohinsry, other fixad assets and pre- 

opsrative axpanaaa. It ia Shota in Annexurs - ”> 1.

Othar fixed Aaaata and prs-operating axpanaaa are shown in 

Armsxure •  E-2. and Annaxura •  B-3, respsotlvsly

( 2)
Woncing capital ie the working expenses for a 

definite period (u s  usually 2-3 months) -which dependa on 

the time required to market product and get the aalaa value. 

Working oapltal inoludea raw materials, ailariss and wagse* 

utilities and oth->r overheads, ’he working capltel requirement 

o-loulated on two monthe hesia is shown in Annsxure-K.4* Other 

overheads shown In Mnnexure-1-5.

The finanolal institutions and national!aad ban s 

in India will provide major portion of the Investment. The 

finanolal institutions usually provide upto 5̂*' of the fixed 

oapltal requirements. Ths pay book period varies from &-10 

years end the interest charge ia 12;«.

Banka provide 100;' of the working oapltal and ths 

Interest variss from 14 - 16,J.

The various financial institutions giving lean is 

givun belowi-

1. Ksrala Stats Finanolal Corporation.



2. State Small Industries Development Corporation.

3. national Small Industries Corporation, Hew Delhi.

4. The Industrial Development Bank of India.

Pta«nq*ing..R\qn prg.1«Q^«-

Blook loan froa KFO (85# of fixed oapltal) Jb.10,00,000/a

Cash lo an from Bank (working oapltal 100#>fa, 10,56,000/*

Balance contributed by entrepreneur ^  -j ^  000/«

(15?* of fixed oapltal)

gSa&tab^Wtj aryi , ^<283^9 Y*

The finanoial viability of a projeot oan be examined 

through an analysis of the profitability. The following 

factors are considered In the section^-

(1) Annual gross profit.

(2) Hate of re tom on own oapltal.

(3 ) late of reton on oaolt 1 employed,

(4) “eroentage profit oa net sales.

(5 ) Interest oomnltments.

(6 ) Ability to oayback loans and pay baok period.

(7 ) Breakeven analysis.

Ag^al ^roqa.°rofl^»-

Annual gross profit le the dlfferenoe between Net 

salea and annual oost of product. The annual oost of 

production la estimated to be Re.69,20,810,00 

The net sale is fc* 72,15,000.00

Hence the gross profit is  %. 2,94,190,00

It is shown in Annexure K-6,

terns! sate °f

The annual oost of produotion ie is.69,20,810,00



It shown In tansxure-B-7*

A*W*JC tP 3,9,8X19 - Ptg Baok BBBVafl**

The term loea hae to be paid baok In the preaorined 

time* In thie project the amount of term loan le le*10 lakh

(blook loan). i’he banka do not lnalet on the pay baok

of working capital loan within a prescribed time* Hence tha 

75,6 of the available surplus ie usually used for the pay baok 

and the rest la retained by the entrepreneur. It ie ehovn 

in Annexure E-8,

Break even produotion ie one at which there ie no

profit no loea. A knowledge of the break even point ia olwaye

desirable for efficient operation, ^he break even point le 

calculated using the formula

BS «

¥ »

P a

V a

The average selling prloe P Is taken a3 Hs.145000/MT. The 

Total cost *a the oost of produotion* This is  He*69»20,810/« 

Total variable coat for the produotion of 500 tonnes of 

product le shown in Annexure 55-9,

OQNJLUoI >Ni-

The present scheme for the manufacture of camelbaok

and cushion gum cornea under the anall eoale aeotor. The

Break even produotion (tonnea/year) 

Fixed oosts per annum,

3elllng prloe/M*T.

Variable oost per tonne/annum*



m all units gives to tha entrepreneur profit, Independence and 

eatAsfaotion. To the nation it providea larger employment with 

less investment, develop entrepreneurship and entrepreneur 

■killa, disperses Industries for wider distribution of wealth* 

mobilises looal resouroes skills and savings.
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Description Ohit Basic Exoiss Total 
orice duty prloe
fc. *.

1. Tread Rubber Cushion baoked 
packed in tins

2. Cushion Gun
1/32" x 6" siae paoked In

1 kg tin.

14.00 4.90 18,90

kg. 26.00 9.10 35.10

Note l 3ales tax extra.

SS0TI0N—0
w w m -  Ti-i 

3m  aajfaLri^,._re‘mgaMrta»~

Material . .m LML . OUSIXOK SUM

Parts/100 Wt./400 Parts/100 wt./100
rubber parts rubber parts

Natural Rubber 90 190.95 100 67.98

/isolaim Rubber 40 95.45 — —

Zinc Oxide 4 9.54 4 2.72

Sterio sold 2 4.77 1 0.68

HAP black 50 119.33 — —

FRP bin Ok — — 30 20.39

Pins tar 6 14.32 9 5.43

Micro wax 1 2.39 — —

Vuloaolte DZ 0.60 1,43 0,60 0.41

Antloxldant 1,00 2.39 1,0 0.68

Santeflex IP 0,5 1.19 — —

Sulphur (soluble) 1.5 3.58 •*«* —

Sulphur (Insoluble) 1,00 2.38 2.5 1.7
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* «  Htijfij&A .a m kw m \ n-

Material Price/tonne
s».

Quantity/yr. 
( tonne s)

Value
fa#

Natural Rabber 11,000.00 258.91 28,48,000,00

Seolaia Rabber 3,600,00 95.46 34, 3,600.00

Zino oxide 14,000,00 12.26 1,71,000.00

Stearic acid 15,500,00 5.45 34,400,00

HAP black: 15,250,00 119.33 18,19,780.00

FBF black 14,000,00 20.39 2,85,000.00

Pine tar 6,000.00 19.75 1,18,000.00

Mioro wax 6,000,00 2.39 14,000.00

Vuloaolt D3 92,500,00 1.84 1,70,200.00

Antioxident 3L 55,000,00 3. OS 1,68,000.00

Santcflex IP 1,15,000,00 1.19 1,36,000.00

Sulphur (soluble) 3,500,00 3.58 12,500,00

Sulphur (Insoluble)
•  » «

40,000,00 4.08 1,60,000,00

I

• 4

Total 527,69 53,30,480,00

Vaste ( ♦ 3*’) 15.83 1,59,914.00

Sot 1 543.52 54,90,394.00

Roundad off 543 55,00,000.00

4 4 3 4 4 4 4 4 4 4 3 9 3 3 4  1 3 ^ 9 4  4  3 4 4  4 4 4  4 4 4 4



Personnel working Jkateffig-^-igL
ahift 3 3,3 U*3,

Total Ooet per 
per month

day %.

( D  S u p e r v i s o r y  -Ir.L'tt-

Vroduction 3

Engineering 1

Quality Control 1

Skilled (3 ) 
Superviser

is,400/month, 
Rs.700/month.

Semi grilled (S3) Ts, 350/month. 
Unskilled (U, 3.) Rs,300/month

2100,00

700.00

700.00

Rubber Technologist 1 1 1 2000,00

Administration
Ao_oounta .r-iii. s lea

Offioer 1 t 1 1000,00

Clerk/tyoist 1 • 1 1 500,00

Marketing Assistant 1 1 1 800,00

labourers

Compounding 2 2 2 4 1300,00

Mixing 3 3 §- 3 6 2100,00

Bxtrueion cum 
packing 2 2 — 8 10» 3200,00

Calender cum 
packIng 2 2 — 4 6 2000,00

Watch ■! ward 3 «■» — 3 3 900,00

Total 2 20 38 17300,00

Total salary and wagea per month 

Total salary nnd wages per annum 

Frenge benei’its 20$

Tot 1  per annum

Rounded off

». 17,300,00 

^*2,07,500,00 

D, 41,520,00

’’J.2,49,120,00

Ti, 2,50,000*00

1444^4993******



m s m L r  A fcl
I,aa4 .and

1. Cost of 2500 sq.a. of land _ P„ w  ««« ««
9 Ra.12/aq.a. Rs* 50,000.00

2. Bite levelling*, fenoing,
drainage, road. Re. 9,000,00

3. Cost of 750 aq.mster of
built up area <9 Ra.450/sq.m. Ra.3,3?,500.00

4. Over head tank -
(50,000 litres oapasity) *8# 40,000.00

Rs# 4i 15t :? 00,00
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AilagAtosm-

Description No. Prloe/
item
*».

Value in

1. 16" x 42" mixing mill with ohilled 
oast iron rolls, 60 HP/960 HPM 
electric drive roTuotlon gear eto.

1 2,20,000/- 2,20,000.00

2. 12" x 30" mixing mill with ohilled 
oaet iron rolls, 25 HP driving 
unit

1 1,00,000/- 1,00,000.00

3. 6M x 22" three roll oalender with 
10 HP motor, reduction gear eto.

1 42,000/* 42,000.00

4* 4 i" extruder (variable speed) with 
20 H? motor, reduotion gear eto.

1 54,300/* 54,000.00

5. Tread dle-he^d 1 15,00®/* 15,000.00

6. Conveyer for extruder and 
calander

2 8,000/* 16,000.00

7. Pooling tank (50 ' length) 1 15,000/* 15,000.00

8. Weight scales 
(a ) 100 kg. 2 7,500/* 15,000.00

(b ) 10 kg. 2 3,000/* 6,000.00

9. Pumps and pipings 20,000.00

10. Lsborntor- Equipments 35,000.00

Total

I

5,33,000.00

Provision for rice exealation 3 10$ 54,000.00

A * *
Sale tax, -'erelght foundation, 

instellation oost etc. ) 15#

-* v .

30,000.00

Grand total 6,72 ,000.00



M S Q H r X b l

Utllltleat*

wails*-

Mixing mill - 5 Kilo litres

’.arming mill and oalaider - 5 -Bo-

Extruder - 10 -do-

Cooling tank - 15 -do*

Other uses - 5 -do-

Totnl - ^0 Kilo litres
44 14 >t«3«J 4 3433 3 *3

Water required per day * 75 kilo litres
*33 33 * 4 3 -4 4 3 4 9 4 3 33

pomes,- w B g a gfcg
3 33 33333 3 3 94449333434 2 44 94444 33333 34 33 3333 3 *3 33 4 4 33333 3 44 333433

Item Power (KW)

1. Mixing mill 45
2. ftxtruder JS 15
3. Calender 7*5
4. Water pump 4
5. Conveyers 0 .50
6 . flighting, ventillation etc. 5.0

Total 76.00
4 43 49 433 9*3

,a ^ i )

1. Cabling, light and ventillation
Installation eto. r3. 30,000.00

2. Transformer 125 VTA r«. 55*000.00

To V I  * •  1 ,15.000.00
Sleotrioity (operating oost)

Pov»r oonsumei per annum KWH - 5*00,000,

Cost of power/annum J 0 .18 _
paise/KWTC , “ ° 3 ,90,000.00



m HaxTrr; -  & - 1

Ta* material3>-

Ingredient
TREAD CUSHION GUM

Formulation wt./40
kg.

batoh

Formulation Wt./40 kg. 

batoh

Hatural rubber 80 19.09 100 27.19

Haolaim Rubber ♦0 9.5* — *

Zino oxide ♦.0 0.95 4.0 1.08

Stearlo aoid 2.0 0.4-7 1.0 0.27

HAT Black 50.00 11.9 — —

FEF blaok - - 30 8,15

**ine tar 6 1,43 8 2.17

Mioro wax 1 0.23 — —

Vuloaoib DZ 0.6 0.14 0.6 0.16

Antioxidant BL 1.0 0.23 1.0 0.27

Santofle* AW 0.5 0.119 - -

3ulphur 1 0.23 -

Sulphur (Insoluble) 1.5 0.35 2.5 0.67

Total 167.6 147.1
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Oanltal M ff iM g  

1. Land

- „8r.l

Oost Rs. 

38,000.00

2. Building - 3.77,500.00

3. Plant and Machinery -
e

5,38.000.00

4. Other fixed a9aets - 1,46,500.00

5. Pre-operative expenses - *

e

72,000.00

Total «e * 11,72,000.00

m m an- v- J.

OSfce* ?i«4..a^3.etai- •

1. Distribution of power and
lighting *b. 1,15,000.00

2. Offioe equipments - s. 3,500.00

3. furniture - 8,000.00

4. V orfcahop eiuip^emta - m 20,000.00

1.46,500.00

AKTraxrm-B-3

1. Interest and bloel loan! *. 
(%.10 lakhs •  12£ for 6 months) * 60,000.00

2. Kstablishaent am is. 3,500.00

3. Travelling !:bcpenae8 - ’J. 2,500.00

4. lie gal charges - Hi. 1,500.00

5. Miscellaneous - 2,500.00

5. Property tax • * • 2,000.00



li

Item Oost Rs*

1. Raw materials - 61,*4,600.00

2. Salaries and wages - 2,50,000.00

3. irtllites - 90,000.00

4. Other overheads - 47,675.00

Total for annum. - 63,32,225.00

Working capital for 2 months 10,55,379.00

Rounded off 10,56,000.00

434 t«

Oyer oyer he adsi-

1. Repair nd rasintenanoe of building 
9 of 1*

- *». 3,775.00

2. Repair and laintenancs of machinery
*  h

- %. 26,900.00

3. Travelling and advertiseimg expenses - «• 2,500.00

4. Insurance IjS on fixed oapitaL - ’'s. 10,000.00

5. Stationery, postage and telephone 2,500.00

6 . Miaoelioneoua -T|. 2,000.00 

■ ■■ «■

Total 47,675.00

4 3 344 1441S4 *43444444
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a&g-i .mi , tetaa .pa .*agUM ?agiLana
Item

1. 400 tonnes of oaaelbaok 3  ’b.ig/kg.

2. 100 tonnes of ouahlon gun # b.35/kg.

Totnl sales

Le aa *- Kxoiae Duty

TIet 3"lea

Leas*- Coat of production

Gross profit per annum 

Lead* Tax

‘Jet profit

Cost Ra.

- 76,000,00,00

- 55,000,00,00

- 111,000,00,^0 

- 33.350,00,00

- 72,150,00.00

- 69,208,10,00

- 204, 190,00
1,790,02.00

1.15J*38,00

iate of Return on capital employed*

4 » - 1—
5,16 *



ANNlSXffHB-B-7

fm i^ , .goa* of anaflnaUM**

1. Aaj mu tori aid

2. Salaries 5b -rages

3* Utilities 

4* Othe • over heals

3* Interest on working oapltal

loan 16£

6. Interest on estimated blook loan
9 12?

7* Depreciation!

a, TJoilding I  5/>

b. Maohinery ?15£

Total

A?>K l-̂ CURS-5-S

Pay back period

Total 'rofit(before tax) 

Less I** Tax 

Net profit

Add depreciation

Ooet Us*

* 61i44i^®0»00

- 2,50,000,00 

90,000,00

47.675.00

1,63,960,00 

1,20,000,00

18.975.00

30.700.00

- 69*20,310,00

44 3 4 4 94 * *43*444 3 3 3444 3 3

Coat Ha.

2 ,94 ,190 ,OQ0 

1,79,002.00 
1 ,l5 ,TS87tfT  

---

99,575,00

Available surilus - 2,14,763.00

Paybaok per annum (H s,2 ,14*763 9 75',*) * 1,61,052,00

Terra loan 

Paybaok period * 6 years.
4 44 3444433

10,00,000*00



AroTgyJRB-S-9

ana^^aj-

1. Direct labour ’ - a. 1,04*400,00

2. Direct materiel - ?J# 61,44*600*00

3. Utilities - ft, 90,000.00

4* Selling and distribution ooat- ft* 4*50,000*00

Total variable ooat - 31, 67,8^,000*00

^ixed ooat * Tot^l ooat - Total variable coat

* 1,31,810.00

Variable coat per unit(per toimi * Ha.13*600,00

b b  -  ____ n w ° .............

14500 - 13600

a 146*5 M.T.

3 4444 244444-4

The breakeven production is 146.5 MT/annua.
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AP?aHDIX- I

.................................................

Slab - straight edge

Slab - Bevel stock

/ ■ "  ' X

Sing atook (Jamel baok)

Valley type (double hump)

APPiiMDIX •m II

Cornel baok: size Tyre sise Vehicle

74 - 78 - 18 11.00 — 20 Truck

74 - 78 - 18 10,00 - 20 Truok

54- 66 mm 18 9.00 • 20 Truck

60 - 62 - 18 8.25 - 20 Truck

54 - 56 - 17 7,5 0 mm 20 Medium Truck

50 - 52 - 17 7.00 - 20 Medium Truok

34 - 42 10 5.20 - 13 Standard

34 - 42 - 10 5.60 - 13 Herald

40 - 46 «• 10 5.90 - 15 Ambassador.

V>
1 1 ro - 10 5.20 • 14 Fiat

54 - 56 - 10 7.00 - 15 Jeep

4 3 3  33 3 3 333 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 3 3 3  33 3 3 33 2 33 33 2333 3
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Machinery Supplierst-

1. Kelaohandra foundry,
Ohingarvnnam P .O .,
Kottyaro, Kerala.

2. Sohal 'engineering Works,
Agra Road, Bhandup,
Bombay - 79 SB

3. Indian iSxpeller Works,
A-4, Naroda Industrial Batata, 
Naroda, Ahmedabad.

4. SCA Prirata Ltd.,
Mahalaxmi Chamber,

3rd Floor,
Bhnlabhei Desal Road,

Bombay.

5. Alappat Industrials,
Mahhanioal &  Foundry Engineering, 
Marar ?ood,
Triehur - 580001,



Ar;’5K0IX-IY

H M ip q  .tw x  w a r n

\m<r

OALiSND "U5Q

OOOMRO AID
w in di»

PACKING AND 
DESPATCH

RAW MATERIAL

ooKPomn>m

MIXINO

MATURIIW

PRS-VAHKDW

SAMP&S3 TO 
LASQ^ATOPff

... . \

SAD

/

3XTR03I Jll

>t

M m

f

M m
kppisiokftm

>f

PAcnam a h >
DHSPAT&U



LAY OW

••  37 • •

APPHTPIX-T

omens room

I—

oohtctor

WO'i 
7W3T tOOM

cooliho tank fOCTWJDEl

WEIGHING AND

FAornio

1jA301AT0HT

CORVfflfOR

VAHMINO KIUi

12" *  50"

AL2NDSR

MNI3RBD
?*ODOOT
OOOOUN

MAOTRIRO AREA

RAW MATERIAL 
OODOWN

mixing mi*i*

16" x 42*

Land •  2300 8i. a* ter.

lulldlna- 800 «i»Mter.



1* Wstoral rubberi- leadlly avail ebl# In the market*

2* ieqlal w.q rubbert-

a) Indian fibber Regenerating Co.Ltd.,
T 2, Govt. Industrial Estate*
UagLa Wadi, Thana.
Maharashtra*

b) Kerala Rubber and Reolaiae, 
M.G. toad,
Joohln-11, Kerala*

a) Alkali 3t Jheaioal Corporation of Indian Ltd., 
34, Chowrlngfcae Road,
Caloutta-13*

b) Bayer (India) Ltd*,
82, Vlr Kariaan Road,
Poet Box 1436, Boabay-1*

o) Hindia dhemioala of India Pvt.I*td«,
' akefleld houee, 11, 3prott Road,
Ballard Retake,
Bombay-400036*

d) Vera Ohemloale,
C/o Kernla Palnta Pvt.Ltd.,
Mahatma Gandhi Road,
•makulam, Coohin-11, Kerala*

Carbon Blaoki-

a) Philips Carbon Blaok Ltd*,
31 Natajl ^ubhae Road,
Celoutta-1*

b) United oarbon India Ltd*,
K*K*M* International House,
5th floor, 178, Baokbay Reclamation,
Bombay-20*

5. 3tiMuQxLUi-

Para Chemloala
o/o Kerala Painte Ltd*,(P),
Mahatma Gandhi Road,
Rmekulea, Coohin-11*

6. 3tearlQ Aoldi-

Bombay Oil Induetriea P. Ltd*,
Kanaoor house,
281/287 Karel Hatha etreet,
Bombay •  9*



V* Pln« Tar

Hill product*, 
H.O, "ands,
P«0# Kendo,
01st. Al*or*,
IT*P.

8* Insolublt iSulohort

K»li 3heai«v 
tauffar OMBH, 

Hanno«ver,
U.K.


