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lith thi grewth of Wavy chenical iidaitriti ia our coat try 

chenical corroetee is beconing an aspect of increaaing importance. The 

oqaipaoota and a ter age tanka aro normally lined with rubber, ebonite, FTC 

F*Pf Glaaa oto. to avoid tbo corrosion of the natal dot to contaet with 

▼arieua chenicala oaed in tbo proceae. In thia project lining of veeaela 

with robber ia dealt with*

A.I. m i* OBJECT Of T« PROJECT.

Vnlcaniaed natural rubber in tbo farm ef oeft robber and ebonite 

lininga haa, fer naaty years been eoceeeefolly oaed aa a corrosion re •lat­

ent Material ia chenical plant lining application. Early ose ef robber aa 

a corroeien resistant naterial inclnde ebonite atop - cocke, piatana 

and valvea, rnbber glovia, aprona etc. However the general oae of robber 

aa a corrosive real at ant lining appaara te have developed aignificantly 

ainca the early 1920*a.

The chi*f abject ef tbe project ia to neat the widely increaeing 

demanda fer chenical plant lining. Tbe echene under conaidaration enviaagea 

to undertake jab order a fer robber lioing ef chenicnl tanka and veaaela 

accordiog to oaara denand and apeaification at tbe factory prenieea. Tbe 

target of tbe project la te line an area ef 15»000 aquara netera per annon.

A.2. PttODCCT DESCRIPTION

Robber lining, popularly called9tank lining1 ia a eheet of rnbber 

bonded ta the inaide of a rigid natal vaaaal oaoally nade of nild ateel 

and aabaaquently volcaniaed. A bond ia developed between the applied lining 

and the natal and any attenpt ta poll then apart will nomally reault in 

tbs lining tearing before tbe bend yield a. The sain purpeee ef rubber
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lining in tn provide reeistnnoe in ohomicnl action and abrasion and in 

prevent tha cnntaaii nation nf c out ant* of n vassal. Tbs lining in nnt 

designed tn contribute anything tn the Mechanical strength of the metel 

structure. The lined vessels are quite snitnble fer use either tasder 

vneutss conditions nr under pressure conditions.

Thn hnrdnesa of the rubber cost pounds used fer lining of the vosneln 

vnrien frsm 00 - 100 • shore A. Im the ease of ebonite linings the hard* 

■ess rnngen frssi 00-80 shore D and that ef butyl lininga 60 ♦ 5* shore A.

Ths minim in temperaturea normally recommended for linings are, 

noft rubber - *>• F, hnrd robber ♦ 35* F, end Neoprene - 20* F.

A.a. PROSPECTS AMD TA1GET8.

The Mjor nreaa of application of robber lining are the various 

industries like fertiliser, metal1nrgical, Textile, ehemicel and nlliod 

industries. Ths prospects ef tbs propoeed project is thsrefere directly 

cerrolsted with the followings

1. Totsl number of chemicnl nnd nlliod industries.

2. Ths annual growth rate ef these industries.

3. Aonmsl increase in prod notion.

Ths nnnnnl growth rote end annual increase in production of these 

industries enn be ascertained frem tnblo 1 nnd tnblo 2 given belows
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T A BL 1 - I

uipg numbers or industrial PRODqcTiow

1061 1961 1966 1971 1972 1973 Porcost 
c bongo
1973 <nr 
1972

1. Chraieala 9l choaicsl 
produets

42*4 113.4 168.4 252 .f 293.8 301.9 ♦ 2.7

2. bxtiUi 79.7 102.8 108.9 106 114.4 113.3 - 0.9

!• Basic aotsl iadwtriis 46.8 118.7 191.6 208.6 225.3 216.8 - 4.4

4* Potroloas refinery 
prod acts*

11 106 196.9 316.9 317.2 332.8 ♦ 8.0

6* Gtitral indnstrisl 
growth index. 64.9 109.2 153.2 186.1 199.4 200.7 ♦ 0.6

«sf. INDIA -1976 PAGE 267

1J J J r *  i

PROGRESS Or INDUSTRIAL PRODUCTION

Industry 1960-51 •60-61 •65-66 •69-70 '72-78 •73-74 •74-75Ptorloic

COMICAL t ALLIED 
INDUSTRIES.

1. Nit rocs no oss fortiii- 
Mrs ('000 tonnes) 9 98 233 716 1068 1060 1184

t. Phosphstic fortiiiooro 9 52 111 222 326 373 311

3. Sulphuric sold 
(•000 tO M S c ) 101 868 662 1187 1226 1353 1292

4. Royos Industry 
(•000 tooncs) 2.1 48.8 75.6 98.8 113.1 101.8 166.4

METALLURGICAL

1. Stool(lskh tosnos) 14.7 34.2 66.3 64.3 62.8 57.6 62.7

R.Pioisbsd stool(M ) 10.4 23.6 45.1 48 50.2 44.8 48

3. Stool csstisfs('000 ts.) .  • 34 67 46 70 55 68

Rof. INDIA - 1076 PAG* 265



frm the table It «u be m m  that the growth rate ef varieai 

chemical and allied iadastries ia increasing steadily at a faster rate* 

A snrrey cendmeted nmong the fertiliser aad chemical factory ia Kerala 

remit that the area te be richer lined increases 16-20* in every year.

The aaaaal requirements ef rubber lining fer various plants ef a 

tippieal fertilissr fsctory is reproduced below ia table )•

LA. B,LJL,.a
liar leqaireMnt

1969-70 1500 Sqasre metres

1972-73 1500 * *

1974-75 3300 • •

1975-71 4500 " *

1976-77 7000 " *

Despite the large deMnd, the tetal answer of M ite nmderteking 

thie jeb is very little end meet ef the existing w its are verkiag addit­

ional shifts te M et the hsge demand*

In sdditiM te the great aeepe fer etartiag a nev nait fer rahber 

lining in the ceontry aa entreprsnMr in Xernln ia besteved with the 

fellM iai advaatages alee.

1* Power ia ehMp and ia available in plenty.

2* All riv msterials are leeally available*

A,4* tOfPRTITIVB SITPATIOW.

The aftin competitors ia this field are plMtie (FRP)f glass aad 

lead* However rnbber occnpiea the monbply in the field ef liaiag becsase 

ef the fellMiag advaatages*

1* Adaptabilityi Babber is adaptable te any siM  or de?iga bf 

censtructiea, mere ae thaa most liainga*



2. Doifpmiiyt The ait«ri«l can W applied uniformly N th  as a 

lining aad as a csmeriag with equal effectiveaess.

3« Leak preefi tfclike weed sr lead, rabWr ia frss frss leakage*

4* Wsa-soadactiTiiTi Ia platieg aad eleatrelysia ind as trios thia 

is a pi os pai at as it saais constant earraat density ia msintaiasd.

5. lacraaaad capacityi Ths tqaipssnt haa a larger capacity das ta 

thiamsss and lightaeaa af ths rehher liaiag*

6* Bcsassri Rahher lining ia geaerally cheaper thaa ether typea 

a# aaticerreaWe materiels*

Therefore, ia view ef the increasing demend aad fevearahle conditions 

a aait targetted te aadertake 16,000 eqaare metres ef rahher liaiag par 

aaams ia qaite feasible*
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B.I. DSCT8 AMD CPSTOfgBS ANALYSIS

B.I.l MAJOR FIELDS OF APPLICATION

(a) *abfeg,r 11 ping in Steel Industry

Is the continuous steel strip pickling industry robber lined 

steel tanks with brick sheeth are used almost exclusively. Normally a 

i n thick lining is need.

In sddition to the tank lining, tbs tank covers, sever lines, fuse 

exhaust system and the vaste disposal pits require rubber lining in tbe 

snlpbnrie seid pickling ef mild eteel*

(k) ft ?T,roj»t3a_Iiq«tda.

Cerroeive liquids are moved in balk by tankm ear, tankmtrnek, barge 

ete* all ef vbicb are rnbber lined. A seft rabber lining ia recommended since 

bard rabber tends ts crack ander tbe streesee and vibratieas te vhich tbs 

tank cars are sabjected. Tbe meet common aeid carried ia bydreeblerie acid. 

Seft rabber behaves satisfactorily vitb Ml aad phosphoric aeid* Tbe 

formation ef a hydrochloride film on tbe surface retards diffnsisn and 

prevents blistering.

( (c) B * b r  I f  1- U

In tbs Vi sc see preeeee fer tbe manafaetnre <*f rayon, rnbber lined 

pipings, stsrage tanks, regeneration and parificatien of tbe spin bath 

tanks etc* ere need*

(d) rtfphoric actd mmd Acid pto>phat«« Ind—trT.

The most cession items lined are abeorptioa tevers, tankm care, 

storage tanks* pipes and vesstts. Ths type of rnbber lining ie determined



by the end in t# whieb the Mid is pvt. When Midi sr phiiptotii 

•n need fir fertilioor Miafntirt special lisisg qoslitiss srs ssi 

sissssary. Is sssss where ss sil floatation prseess is need, neoprene 

liaisg is recannended.

( • )  l i u i m  U  p U t i M  i a d — t t r

Bnbbar is a natural ehoiee far lining plating tanks. The nssals 

and tanka nssd in eleetrelytie tin plnting far tbs vsrisns speratieae 

lika al aaing» piekliag, rinsing eta. ara all rabbar lined.

(f) « * in>x . *»r

In tbs eblerine nanafactnre indnatry a bard rabbar lining is nonelly 

nssd ia eleetrelytie cells.

Bobber bns else played a prminenl psrt in tin derelepaent ef n 

nenl type ef sqneese er press reller nssd as veel waehing aad scour­

ing nacbinss. Bobber is slse exelueiwely need in spinning Baehiaee«in 

tbeinstallatien fer tbe prednetien ef silies sols, in tytfrecyelones ste. 

Tbns tbs one ef robber in war ions i ados tries are aaay and varied.

i.t . market somnr

tbe f >1 lowing information were ebtaiaed fro* tbs market a array.

1. Tbe tbiekness snd naaber ef plies wsriss ns per reqnireswnts 

tbs aster is 1 handled, pro ea ore and tenporetoro. Bewerer tbe preferred 

thiekneaa ef liaiag varies fra* 3 - i sou

2 . Dooally three types ef finings are dene 5 mm thiek (single ply)

ft ss thick (dsoble ply).» 2.5 soi ♦ 2.5 nsi.

10 urn think 5 mm ♦ 5 mm



3* Ftr ooat of tbo application HR baaed eeapounde are used for

lioiof*

4* Tbo bard oa as of tbe compounds osed far lioiof various fraai 

50 • 100 Shore A.

5# Tba aarrice Ufa of tbo lioiof ia fooerally between 5-10 

joara ooloaa otherwise preast ire foilora accura.

6# Far botyl lioiof tbo bardooaa ia 55 & 5#A.

1. Service roqoireaeata include phoaphoric acid, mmmomim aulpbate, 
oitropbaapbaiea9 brine9 oolpborie acid aod aolpbor diaxide (oloog vitb 

brick lioiof) eodios silicafluride9 synthetic cryolite, Maooioi corboooto 

aod anoi— chloride.

8* Tba re are only ivo uoita undertaking tbio work io Kerala.

9, Tba char e ia oooolly qoatad par ooit area liood io, ao 

oqoiro netere, aobject to voriaoa factors like thickneaa af lioiof, oatora 

of polyaor, bazarda aod difficoltiea involved io lioiof the voaaal etc*

B.3* PROSPECTS OF TBE PROJECT.

Robber lioiof indoatriea are greviof aatiafactorily all tbaaa yeara* 

Tboofh tba prapoaed project ia apacialy coo corned vitb took lioiof vitb 

aoft natural robber af 5 ao thick, any type of robber lioiof work coo ho 

andertokoo vitb the axiati of aeehioory*

The verk io af tba jab ardor typo and where tbanka aod veaaola are 

liood accordion ta cooteaer apecificatione* Thoofh tbo project intends 

ta undertake lioiof vork ot tbo factory proaioeo, epecial ordera coo aloo 

ho ondertokeo provided they ooer neeta oil tba odditionol expenses involved
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ia the transportation af equipments, personnel ate to the aite*

B.4. SPECIFIC MARKET.

The main market areaa ara atataa like Bihar, Orissa, Seat Bengal 

Maharashtra and Thamilnadu whs re moot of tho chemicsl and allied indua- 

triea are elustered* Local erdera are alao obtained* The market in 

Kerala ia meetly in tha Always region where moat af the chemical and 

fertiliaer Industrie* srs situated*

B.5*MARKBTIHG CHANNELS*

Order* will have te be collected from warioua concerns involved 

in tbe production and handling: of chemicala* These concerns will ssnd 

tbs vesslls to f a c t o r y  premises at their own coat if na insuperable trans­

portation difficulties are involved* These tanka and vessels ara cleaned 

and lined with rubber according to their opacification and returned te 

tho cuetamer within the agreed period* If it ie not poaaible to feteb 

the weasel a te the factory or if tha euatomer isvery particular to eacute 

tbe work under hie direct supervision. Such orders ean alee can be under­

taken at tbe aite« Quotationa are aubmitted staking the minimma acceptable 

rate, gnaranteoa that can be given, duration af time within which tha 

werk can be completed, terms ef payments etc* After entering into contract, 

the werk will be exeeuted aa per agreeswnt*
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C.l.LOCATION,

Tbe MltetiH of location of a foot or/ io ?ory important and it 

io noro or loan influooeod by tho following basic facora.

1* A factory io oeletively immobile and vboo onco ostabIiabed, 

it io difficult to alandoi tho sits*

2* Tho plant location hao a conoidorablo infliasnco on operating 

costa and profits. Tho former may wary opto 25Jt or eves 60% from ooo 

locatioo to another*
0

3. Boildiog costs, maiotenance coota and taxes oo land and 

hoilding are lsrge and fixed*

H—ovor, the specific factora relating to the robber lioing factory 

oocerdiog to order of importance are given below*

1* Availability of pomor end ita cheapness.

2. Availability of labour, both skilled and unskilled.

3* Availability of water.

4* Facilities for trsnsport end somoni cat ion*

6# Proximity to row Mteriolo.

6* Proximity to customers.

Since moot ef tbe fertiliser, chemicol and allied induotrioo are 

clustered io the Alwoye region, o ouitoble place ia Brookulsm District 

sffsrs slmeot oil the oiereosid sdvsntarss.

A omoll ocole concern for rubberlioing work can be advantageously 

located in an ioduotriol eatsto because ef the following advantagea.

1* Facilitieo tike tranaport, voter, elect-ricity are available

without do ley.

2. Comporotively lower copitol inveotment oo land and building* 

Boildiog available at very reasonable root.



3* Inilibilit/ of labour - both skilled end unskilled*

4* Adequate facilities fer tooting end traiaii* fer labour*

6* It roduceo overhead costs te t Binira*

6* Collectire purchase ef rev materials possible*

7* Industrial estates provides accomodation for banks, diapensaries 

recreation fneiiities etc*

Tbe proposed nnit can therefore be located in nn Industrial iState* 

C*2*RAW MATERIAL REQUIREMENTS.

Tbe firm latoads te undertake job orders for lining 15,000 equaro

metres per ana ms* Fer thie eetimated capacity, the total annual require*

ment of rnbber compound booed on aelected formulations and volmae of lin if

(5 mm thickness) cmnes te 120 Tonnes including process lessees* Tbs

detaile are given in Annexure 2*1* The important clues ef mv materials

used nre given belev*

(t) Polymersi Rubber lining can be baeed on Nit, butyl, Neoprene

or Rypelou* Por the estimated job tbe firm requires 50*5 ten nee of NR

per annum* Natural rubber ie available from local market at a consolidated

price ef fc*7/kg vith an uninterrupted eupply*

(b) Curing Agentsi Accelerators required are (l) MBT and (2) TUT

Zinc - Stearic acid activation eystem is used*

Annual coneumption and price are given belovs

Accelerator Conemption per anniss Prico/kgJb*

TMT 783 kg* 26*50

ftfBT 480 ,, 23*90



(c) Fillere 9 Tbe f«llt«ii| fillers art used for robber liaiai

Filloro Aaaoal i-awii- Prie^ks

China Clay 37,900 kf• 

15,160 w

ftu 0.40

Baritni eolphato fc. 1*60

Carhan black 10,107 * h. 4.60
i i

Mails of suppliers are given in Appendix 6*

Other naterials need include Fleetol I (Poly -2, 2, 4 - tri- 

■ethyl - 1, 2 • dibydroquinoliae) sulphur, aolventa, bonding agents, 

•aad, trichlore ethylene etc.

*jgff •* *m>iy X

All raw materiala are available indegenouely. Several agenta are 
i / '' 

available in the country to onpply robber chenical*. Detailed list ef

snppliero are givea ia Appendix 6, and noet of then have got aaloo depots

or agenciea in Kerala.

Toma ef purchaeo.

All negotiations concerning the pnrchaoeof ran naterial are dene

through banka. On a nargin noney of 30 the bank will advance 70% wm

for the pnrchaee of na ter la la. The anount haa to bo repaid within 70

dayo with intoroot. The pore ha aod naterial a will bo atored in the banka

god own aad naterials are withdrawn with ennpayneat of cash whenever

required.

C.I. ntTAILS OF FIXED ASSETS

1. I*ad and,,Bnj ldijg

The land and b wild lag are rented fren an indna trial eatate.



Tbs built up a m  raqvirad im calculated to be 3376 aq.ft. Tba 

araa aniiabla is split are follows into different sections.

Haw materis1 storage 300 Sq.ft.

Cab 150 Sq.ft.

Mixiug sod sheeting 440 ”

Building 320 M

Sand blasting roem 300 N

Teasel cleaning and lining 440 H

Autoclave and Accessories 420 ”

Boiler room 150 M

Administration, stares and Toilet 855 "

Total .. 3375 •

Aa 'A9 type building is tbs industrial estate which provide a s 

built up sros of 3406 sq.ft. im choaes.

Pleat Wont.

Thsimportant poists is be remembered is fixing tbs lay out are 

|. Materiale handling coata should bo minimum.

2. It should ensure continuous flow of the materiale inside the

plant*

3* Storage capacities and their location.

4. lx asaios at a later data which should dovetsil into existing 

operation.

Tbe proposed layout ia sho*s is Appendix 2.

*• Plsst sad Usehiaery

Tbs mashiaery required csn be classified into

1. Mixing sad sheeting equipattnts

2. Vessel cleaning equipments

3. Lining eqalpacats

4. Curing eqaipaeats.



Stltttiwi «f Maehixry

*Im selection of mcUmi; is the ant i*i>«rtaat sine* uxlaa 

itiliiaiUs of Mchiiery |iTti better return for tbe aoney spent, 

however, aaxiaae utilisation ie net peeeible when tbe else ef aachine 

le fixed by tbe natnre of tbe predict. The eclectics of aachinory 

ie beeed on the following considerations*

1* Eetiaated capacity 

2* Typo of prodaction

3* Accepted standard diaensiens ef the prod net.

4. Ite effect on the ntilieetioa ef ell other aachinery*

The baeic aac inery for alxing is aixî  aill 12M x 30" eise,with 

chilled cast iron relle, driven by 30 HP aeter. The capacity of tho 

aill is 15-20 Kg* por betsh* For fixing 200 Kg. of ceapenad per ehift 

this aill is qnite adeqnate.

The equipacnt need fer eheeting ie a 2 - bowl aheeter 16" x 42" 

eiss driven by 50 HP aetor. Uni fora eheete of any deeired thickness end 

s aaxinun width of 100 cm. can be prod need using thie* Because of the 

large capacity of this eheeter it need be worked only in eingle ehift.

Since a eaall scsls concern like thie cennet afford the tinge expo* 

nases involved in the inetellatien ef s calender aachine of the appropr* 

iate eise end eince the econeaic utilisation of it ie not peeeible within 

thie prodaction schedule end the eheeter can very well serve tbe pnrpeee 

tbe above selection ie jnetified*

Equipments for cleaning the veseele include s ssnd blasting 

eqnipaenie and ceapreseor 20 Cft, 100 Pel driven by 30 HP aotor*%
Lining oquipaente coaprice ef racks fer aoeating the vesselo, 

c one Midsting oquipaente, lifting and handling oquipaente etc*



F#r nleaaisatin aa aiilaalavi of alia 61 x 12' ia iaatalUd 

horixontslly. 81n permitting apaa taaka sad Yaaaala ara ▼aleaaiaad 

ia this sises valcasisstioa is sotselsrs |ivas asziaai band strength* 

Xarasl cars tiaas fsr autoclave valcasisstioa is sboat 2-8 boors. Vessels 

which cannot bo sscsasssdstsd ia tbs autoclave aad sms 11 sso which sro 

sot spaa aro valcasised aaiog steam oodor prossuro after covering tbs 

vessel vitb tarpaulin* list vator is slso used for vulcanisation. Boils 

trelleya sad acceeeerieo for placing tasks iaaida tho autoclave* A 

bailor vitb a capacity of 180 K|. of steam par hour is isstsllod for 

stossi so so ratios.

Tbs do toils of attchisery requirements oro gives is Asaexure I*

All mac hi so ry sro mssafsctiirod indegenonsly sad tbs list of supp­

liers aro |ifoa ia Appendix 6.

*«rw ittflM m  ot parchn..

1* Quotation* aro mauio and satisfsetsry oass sro confirmed*

2. Price quoted aro exclaoiTo of pocking trensportatios costs, 

sslos tax, sxciss daty, etc.

3* 30£ of tbo price sbsald bo paid ia advaac* aad tlje remaisisg

at the tiaie of purchsse* Psymsat css bs done through basks.

4* Purchase has tbs right for iospectisg tbs machinery*

8* Supplier possess the right for csscollotioa ebaaging delivery

time and pricea due to onforaeon reasons*

8* Worms 1 delivery period of majsr machinery vsrieo from 2-5

mootbs*



7. Liabilities psssss an is ths eastcssr 1—ilstsly after 

despatch aad sbortagss should ba naiad within a weak.

8. Warraatjr against nanufacturiog dafaeta ia aaaarad.

C.4. MAM POttEB HEQUlHHflSHTS

Tba m o  power requireaoot sajr ba diwidad iota 3 categories. 

1* Managerial aod Adnioiatratieo 

!• Technical

3. Labourers.

The head of this is tba Manager con Technologist. Ia the preaeat 

eiaa ths awoar binaalf can bald that pssition.

2. Technical

Technical ataff include tbs works Engineer, Production Saperrieors, 

Mechanic.

The total ntsaber of peraanaei in these twa categories is 7* This 

is shovo below.

Haoajtrial

Manager cu b  êhnologiat 1

Accounta Officer 1

Clerk/typist 1

1. Mm m w UI »od Ad»int»tr«ti.o

Technical

Mechanic

Works Engineer

Shift in charge

1

2 (One per ahifi) 

1___

T e i i l 7



•  to .

3* Labour KcQuireaent

Labour it the category ef pttplt who are direetly involved ia 

production. The echeae now envieagee a two ehift prodaetien aad it can he 

increased te 3 efter the aarket ha a captured end according te increeaing 

ordera. The total n tarter ef labour force (both ekilled and oaakilled) 

required fer two abift prod action ia 26* Total wagon per aaaaa with 

fringe benefit* cone te about fc. 1,64,500. Botaila ef aan power require-

■onto ere given ia Appendix 4*
t

Training Prograaao.

Aa tho robber lining operation ie a ekilled job aaee t r a i n i n g  pro* 

graaao aay be neceeeary for tbe werk ere* Per tho efficient functioning 

of thefira well experienced aad trained teehneltgiet, auperrieera, ekilled 

vorkere etc* are essential* Being a eaall unit which cannot 'afford each 

an elaborate training thie aajr be arranged in inatitutiena each aa ceaaen

facility service centres* Farther treiaiag aay be given in the factory
)

itself with tho one experienced hand available*

C,5* INFRA STRirnmre and qyhth fa cilit ies .

1* Boadai For tbe eucceeefnl functioning of any industry, trane- 

pert facilities are aa a auat* Te bring the raw aateriale te the factory 

and te haal the finished goode into the aarket transport facilitiea are 

unavoidable*

Since this project ia established in an Industrial Estate, it ia 

net aet with tranaport probleao*

2. Water Supply i Water ie required fer aixing ail la, boiler 

feed, verkere and office staff* Tbe water required fer the purpoee ie 

supplied by tbe Induetrial Estate at a noainal charge*



3. Power: The driving form bo hi ad any lad us try im electricity*

A# the factory is located in a state where electricity ie eorpias9 fewer 

is not a problea* Industrial Estate ensares power witboat expenditare 

ea traneonser aad other electrical connections* Separate ceaaectiens are 

necessary for uigh tension and lev teaaiea lines*

4* Stermi Steam is essential far vulcanisation of the lining*



S E C T I O N  D 

PMCPf* AND TECHNOLOGY 0T RUBBER LINING



tin flew dii|TMi ftr the process of robber lining io given io 

Appendix 1*

Tbe iapertaot otepo io tbe process of robber lioiog ore tbs follow*

iogt

1. Cospeood design

2. Stock aiziog

3. Sheeting end building

4. Surface preparation ef veosell .

5* Application if bonding ogeot

t• Lioiog

7* Voleeeieetioo

b* iaspectioo aod quality control

1. c>«ign of liainK

Tbe conpouod desigo for rubber lioing is bssed so t\e following 

poroaetere*

t* Service rsqoireneote 

2* Procassibility, aod 

3* iriee

Tbe service perforaaacc deaaoded on the living by the user deter- 

aioes the vnl can! sate properties sod io arrived at by a detailed con sneer 

analysis* lull details regarding the exchange ef iofornation between tbo 

ceotractor aod tbe user ore given in Appendix &•

Tbe correct choice of a robber quality which will offer options 

chenical proteetieo is snsetines o difficult task as there are so naiqr 

factors te be cooeidered* *hey ore -



1. |fat or# of titrUli to bo band ltd

1* Fall anftljtii of tho material* to bo handled shall bo takoa 

into eonoidoration including tho censtitaeats proaont in trace quantioiea 

and materiale likely to promoto photochemical reaction which may hare a 

deleterious offoat on tho life of the lining*

2. *>5p«r«t|'g«i

Tho following temperatures of the materials to be handled are taken 

into account*

(a) Normal operating temperature

(b) Mgsimmn and mi aim on temperature

(e) Cycle of temperature variatioa ^

Pngrna of ▼acaan or proosare

(a) Normal operating pressure

(b) Waximms and minimum pressures

(c) Cycle of pressure variation

4* Cycle of operations - whether batch or continuous*

5* Concentration and degree of purity of chemicals to be handled*

6* Mechanical wear and damage

7* Amount and natnre ef suspended solido*

8* Effect of chemical absorption and ewelling 

D*2* Mastication and mixing

Natural rubber has to be masticated before mixing* Mastication 

is required since the thiokness of liningis small*

The masticated rubber and other ingredients are weighed and mixed 

according to the formuletion and bateh sizes* Mixing is done on l2*T30n



■111 tbe batch else ef which is 15-20 Kg. Mixing tin range* froa 15-25 

■laotu. Tbe mixed stock ie sheeted out end motored fer 24 honra*

D .3. SlatllMJttlJ M li l M

The mixed eteek ie warmed on the two bowl eheeter* Whoa it ie suff­

iciently pleatie and attains homegenity* It ia eheeted out te a minima* 

thickneaa of abont 1*6 mm* The eheete are rolled with inner liner and 

kept fer aemetimee te effect dyiny out of the atraine by creep* It ie 

then traneferred te another inner liner and relied before it ie getting 

completely cooled down* Thie ellaws the remaining natural ehrinkage*

The tempera tore ef the m ile moot be maintained in close tolerances 

*f the howia are tee hot, then air babble* and blletere may occur which 

ie wery harmfnl te the linings*

Building ie carried not on building tables or on hooted platens* 

The pliee are placed one above the ether end hand coneolidetod cere being 

taken te nee that no air ie trapped between the pliee* For this preening 

should he etarted from the centre of the sheet towards the end* Air ent- 

rap< ment results in poreeity* blowholes, defective ariheaier. etc* canning 

separation even after vulcanisation of the lining*

T^«a»M--gg iM m

The thickneea of the lining ahould be generally 9-5 rm. bntfn cnees 

where there ie likelihood of aevere chemical reaction* abrasion or mecha­

nical damage the thickneaa may be increased te 0 te 10 mm* Liniqgs opto 

6 mm thickness may be applied aa a single layer* Tbe ninJmtwi number of 

plien required tebuild up the thickneaa are as fallows*



Thickness of lining Miiissi IsWrof plies

npte 3 2
3 to 5 3

6 4

D.4* Surface Preparation of Vessels*

In order to get excellent bonding of tbe stocks on tbs metal sur­

faces 9 thybetal surfaces must be very clean and polisbsd and non- 

greasy. Grease9 oil9 scale9 rust, chemical, contamination, protective 

coatings ef all kinds aud loose dirt must be removed completely.

The surface is first cleaned either by sweating with live steam 

or solvent* This semoves oils greases* Next the surface in subje­

cted to sand blasting9 in which, fine grain sand is forced en tbs surface 

under compressed air. Size permitting metal components are best sand* 

blasted at the contractors works in a special chamber lined with soft 

robber* After the surfaces are sand blasted9 they are cleaned with tri- 

chloro ethylene in liquid fora.

D.S. Application of Bonding arent*

After all the aolvonts J>*ing evaporated off leaving a completely 

dry aurfact9 the bonding agent is applied either by spraying or by brush* 

ing. Bending agents general! used are based on isooynates like Desmodur- 

B and chlorinated rubbers. Two or three ceats are applied depending on 

bond strength required .

D«6. Lining operation*

The coated surface is allowed to dry for 24-72 hours to remove 

solvent vapour and entrapped airt The calendered sheet is then cut te



•1m  solutioned aid allowed to dry and pr«ittd on to tbo prepared 

•urioeo with a bond rollor. Booh shoot should overlap the adjacent 

one aad ears ahould bo taken to preveat air entrapment. The number of 

joints ahould bo ainiaua- To ainiaise blistering it is usual to intro- 

does a length of cottoa cord or etring between the aetal and the lining 

to allow the gases ta escape.

There are three aetboda of waking tbo joints.

1. Overlapsftag bevel jointo

2 . Strapped jointo

*• Flush joints

Overlap level jointo are produced by skiving the w*pos of shoots*

Tbe total contacting surface between two sheets shall be a minimum of 4 

tiaes the sheet thickness, butnot exceeding 30 an. at any one point.

In atrappod joints* the sheets are skived and joinedv and a chaafered 

otrap, ia then centrally alligned over the joint. The contacting length 

ahall not exceed 30 aa. The thickness of the strap nay be up to 0 .8  aa. 

looa than that of the lining but not less than 1.5 cm.

Flush joints are used for the staggered joints in ths double lining 

aothod of application.

D.7. Vulcanisation

Before being vulcaniaed the rubber lined equipment is usually 

allowed to rest for at least 24 hours to ollow the trapped air t* diffuse 

away*

The aothod of waleaaisation will dspend oa the nature *nd oise of 

equipaent to be lined. The five a#tbods of vulcanieation usually adopted 

are •



1. Autoclave cure in open iteaa

2• Atmospheric steam in which live »tcw is used without pressure 

3« flot water 

4« Hot air

5* Boom tempereture vulcanisation

Vessels which are small enough te go into the autoclave are 

always vulcanised in open steam at a maximum pro* sure ef 45 pel since It

gives ths maximum bond strength* Most of the metal tanks willbe open 

aad can easilybe vulcanised in autoclave*

The time and temperature of vulcanisation are governed by the else 

and weight of tbe vessel* the tbicknees of the lining and the rate mf 

core of the comp ouad• Norually* in rubber lining compounds tbe cure 

system is slightly on thefaster side* Steam pressure is alloved to build 

up gently to the specified maxima* pressure and is maintained there through 

eat the curing cycle* 'Stepped' cure can also be employed* Normally fer 

antoclave wnlcanination the core time is about 2 hours* At the end ef 

the curing cycle the steam pressure hss to be reduced to Zero* Suddim 

release of pressors - especially wften both rubber and adhesive are hot- 

can lead to separation either between the rabber plies or between rabber 

and metal* Thi* cane he avoided x± by balancing the reduction of steam 

pressurs by an increase ef air oreesore, the lined unit being iioally 

allowed to cool in tho autoclave under only air pressure* Alternatively 

towares the end of tbe cycle* cold water may be sparyed on to the hot 

vessel while still in the autoclave*

When the lin*<? vessel is too large to be accommodated in en auto­

clave it may be vulcanised us ins hot voter* In this metuod* the tank is



Hooded with water, aii steam ie passed thro gh a pipe npte tbs bottom*

The temperature of wateris raised almost upte tbe boilding point sod tbe 

cure is accomplished ia a period of 24 - 48 hoars* Tbe colunn ef water 

exerts the required mecbaaical pressure during vulcanisation* Tbs level 

of water is alwaya kept above the finished surface*

In order to cheek curing a few test pieces of the taje compound 

and bonded to a small 2" x 2M metal piece in the seme way the lining of 

tbe original equipment are suspended at various levels in the tank*

The test pieces are removed from time to time and whec tbe cure at all the 

levels i aside the tank is found to be complete, the besting is stopped 

and water drained off*

The third method of vulcanisation using steam ia vi followed if the 

vessel has sufficient strength to withstand internally spplied pressure* 

nigh or low pressure steam may be used* This proceedure oan only be ad­

opted if the vessel can be lined &u£ then sealed steam proof*

D.8. lnup«ction aad qaality control.

After vulcanisation, visual inspection is carried out over the entire 

surface using a good source of light. The entire surface shall be free 

ef cracks traces of bubbles, lack of  adhesion, hollow epeces etc* Presence 

of hoilev spaeee ie checked by tapping with a wooden mallet*

D*S* 1* Acceptance tests,

1* Standard of quality ef compound

Routine checks for maintaining the quality of the compound*

2* Wuaalitv of sheet*

The sheet should be examinee* to ensure that it is fres from blisters 

and other defects*



3* Adhtitim test.

The adhtiUB of tho lining to tbe aotal nbnll bn checked vhnn requeeted 

by the ueer.

the ad baaion value a nf thn various typea of rubber, for n rntn of an pa­

ra t ion of 25 ■̂■inntn am givnn in Tnbln I.

T A B L E  .1

Minin* value* of adhesion.

Type ef rubber Metals Concrete and 
rendered brickvnerk.

t* /  ' ' "
Preaeure
Tnlcnniantion

Vulenni an­
ti no by 
hat water 
nr a tana a1 
ataeapbere 
preajure.

Hf/cm Kgf/ca. Kgf./ea.

Natnrnl rnbber (nnft) 9.6 2.7 0.9

Pelycheloro prenn 9.6 2.7 0.9

Butyl rubber 9.6 2.7 0.9

Chlre aulphonated 
Polyethylene 2.7 2.7 0.9

4. Quality nf veaael to »e l»«ed.

Bnfnrn lining, thn venenln bnn tn bn cheeked for etrength.

5. Harndnnaa teattngt

^ Herd no aa tenting, aa par IS13400(Pert II) 1065 in carried ont nt nil pointa. 

Hardneea tolnmnce ♦6*.

A* Teeta far Centinuity nf lining.



(•) SmM Saaggiig MBgj teat*

A high t o  1 tag* high frequency spark discharge should be directed at the 
lining* Where defect occurs ia the liaing the discharge is earthed, produ­

cing • strong bluish-white continuous spark.

Tbs voltage shall bs 5 to 6 KV/mm thickness of the liaiag unless tbe 

liaiag contains higher Mounts sf black ia which case tbe voltage shall be 

1*5 KV/am*

7# Thickness of lining. Measured using suitable thickness meter*

8. Jfcrdrelic testing of lined vessels.

When required by the uaer, a hydrolic test, at an agreed pressure and for 

aa agreed time ahould be applied to tbs vessel*

9* Vacuna testiag.

The liaiag shall shew ao defects after being subjected to a specified 

vacuum for a specified tiM, eusually, one hour.

10. Resistance to bleeding by tbe liniM*

then contamination ef tbs liquids by tbs liaiag notarial is detrimental 

check tests ahould be carried out.

Process loss*

In any type of manufacturing process there occurs somekind ef losses*

Tbs aim is ta fednee these lasses to ecoaomic level. The process losses

various according to nature of product and process. Tbs losses in the can 

ef lining are as #ieee* follows*

1) Bindling losses* This include losses due to fly eff during traaspor* 

tat i o b , hand I lag, veighing aad compounding. This eaas to about O.&Jf.
2) Losses duriag sheetings These sro dae to (a) scorched compounda,

(b) Crows feet etc. The lever tbe thickness, higher tbe losses. This 

runs opto 3Jt*

3) Losses during liaiagi This iMiaiea cuttings dms ta (a) air Mtnmiii



(b) joint pinholeo etc. Thie loos rons opto 2%.

4* Looooo during Volcoolootioot This io doe to tho odheoioa failure.

If tho hood io oot strong, tho lining mmy bo pooled off iaaodiotely 

oftor ▼oloanisatieo. Thio oaooato to 4.5](«

Btnce tho looooo doe to all theoo coaee to oboot 10)6.

Woeto diopoooli

The aoio lose occurs of tor wulceni notion of the lining* It conoot bo

reworked• So it io sold for reclaiming*

Product Diversification.

With the oeae installed Machinery end without incurring additional 

expenses subsidiary prodocts like robber covered rollers, sheetings like 

industrial ond oiJresistant etc. con be ■anufactored. The extro tiae 

available with the ohrotor ond siixing aill ean bo utilised io thio way.



SECTION, f. 

UTILITIES*



».I. WATER.

Water is required ii ths factory for i-

1) cooling sf sixiai Bills, tvs bowl shsotsr aad far boilor food.

2) Toilet and othsrpurposss.

Total wstor requirement por day,

1) Mixing Bills 3500 litres

2) Tvs howl shsotsr 5000 N

3) boilor 1000 *

4) Autoclave sad Aceosssrios 600 ”

5) Toilot sad othors 5000 N

TOTAL* 15,000 Litros.

Totsl wstor requireaent por dsy, - 15 k.litres.

Therefore tbs sasasl water requirement cases about 4500 kilo lit*es< 

Cost of 4500 k.litros of water • Rs.0.33 -Rs.1485.

K.II POWER.

list a sources of powar is electricity.

Assoaing 90% coasuaptioa of the iastalilsd capacity ths tstal power 

requireasnt psr day can be arrived at as fallows.

9  ef double obift aachiaory - 37 •

Therefore power coaauaption of double stift aachiasry - 300.1 KWH.

Horse power of single stift ascbiasry ■ 60

Therefore powar consuaption of singls shift aschinsry - 208.B.KWH.

Total powar consumption e# per day - 518 KWH.



Ana ual cenaaaptiea ef electricity - 1,56,400 KWH 

Caat of electricity # Re. 015/KWH - Ra.23,310

Annual paver eomoiptiH far fans, 

lighting ata

Coat af thia # Re.0.35 -Re.158

-450KM

Total CMt • Ka*23,470 Par anniau

M*3.S TEAM.

Bailor af capacity 160 kg af ataaa par *mriaB i natal lad and ant aa lava 

uoad ia af nisa 69 z 12*• Tha autoclave ia working far two shift with a 

■axism presaura af 46 pai. Ths ateaa a one caption calculated considaring 

all factars including lassas cuts to ahont 100 kg /hr* Oparating cost sf 

hoilar can ha calculated frea tha furnace oil consumption.

Ths efficiency af hailar ia essuaed to ha 10 kg af steaas par litre af fnrnaca 

ail* Tharafara furnace ail requireaent per day - 160 litres*

Annutal requirewent *48,000 litrea

Caat af fnrnaca ail # la*l*10 par litra - Ra.52,800

Tha tatal aaat af ntilitias oan be sonsed up as fallows*

I tea

l) Water 

t) Electricity

3) Steaa

Cost»Hs *

1,486

23,470

52,800

TOTALt 77,755.

Reuatfeffs-



SEC T I OK - F 

PBI C I 16 POLICY s



TW charge ia fixed bas*d on tbe following consideration 

!• Current rates existing in the aarket 

2 *  Cost of productiea 

3# Profit condition 

4* Profnation capacity.

5# Nature ef polyaer and thiokness ef liniog used*

!• Ha sards and diffieultiea inrllfsd ia the Job*

Since the work in ef the job order type there is no standard 

ratiag for rubber liniog* Tho usual practise is to charge the job baaed 

on the area of lining ie, charge per equreaeter* Tbe contractor and the 

the oner aust ariwe at aa agreeaent regarding chargiag when the contract 

is aade*

Per rubber liaiag with aoft natural rubber of 5 an thickness the 

rate per square aeter ef lining is fixed as l*100/»* For apecific ardors the 

ratea are quoted accordingly*



S E C T I 

FINAlfCIAl > A S P E C T S  t



Tin fiitMiftl aspects ef the project can ciaaified late 5.

1* Fixed capital

2. Verkin* capital

3* Gross capital

4« Manafactarcing cent

f>. Sales and Administration expenses*

F*1*FIXED CAPITAL

Fixed capital ia the son ef tbe expenses incurred for plant, 

•actionary, Bnildiag and pre-operative expenses that can be capitalised* 

Since tbe prejeet ia located in aa iniaitrial eatate ae coital 

ia involved for land, buildings etc* Office Machinery, furniture etc 

are alao included in fixed capital* Pre-operative expenses are accounted 

for the costs incurred daring the idii tins ef pleat and machinery before 

actual prod notion starts* A period of 6 aontha ia usually taken aa the 

idle tiao* Tbe eotiaatod fined capital requiraonto ore given be levs*

1* Land aad Bnildinga - Boated (Accounted in
working capital)

4* Miscellaneous fixed aaaeta

t* Plant and ■nohaory

3* Pro-operative xepenaes

- fc*5,05,700

- fc. 25,000

- fc. 23,000

Total 5,539700

Detaila ef fixed capital ia abovn in Annexure 1*4



r .2 .1 QRKlNG CAPITAL

Tbe working capital requirement da pa ad a as

(a) Tba duration for which raw Material inventory baa ta ba

kept.

(b) The duration invelved in Manufacturing marketing aad

aelliag.

Oa nelly tbe narking capital ,1a taken aa tbe total variable 

expenditure involved during a period of 3 a on tba* It inaludaa tba 

following.
*•

1« Haw Material coat 1,66,700

2. Naaafaet taring coata

a. tJtilitfea 10,500

b« Salariea and wages 55,000

3. Other everheada 15,300

Working capital 2,66,600

Rounded off 2,67,000
MMMMM

Details of working capital requireMenta are given ia 

Annexure • 2* 

y.3»CT0Sg CAPITAL

Groaa capital ia the ana ef the fixed capital aad working 

capital* Detaile are rivan in Aaaaxure • 3*



F«4.IUMglCTtmiWG COST

fhlslMladci nil dirtet and iadiraet coat iivolfid ia tba 

■UBfactnriiai operation. Saw Material coat, atilitiaa, Poraoaaol caat 

plnnt ororhaad, at bar fixed coata aad iataraat aa varftiag capital ate* 

ara inciadad ia thia*

f c .

1. lav Mtariala caat 6,06,000

2*. Paraanaal caat 2,20,000

I .  Utilities 77,800

4* Orarbead ex pe nee a 01,100

5. Otbar fixad eaata aad iataraat
aa verkiag capital 1,41,000

Total 11,08,200

Dataila af tatal aaaafactoriaf caat ara givea ia iaaaiaro •  4*

F . O . S A L B S  A M D  S A L B S  A I M I  M I  S T R A T I  O N  g X P T O B E S .

Thia caa ba brakaa inta Marketing axpanaaa, general adaiaiatratiaa

expeaaea aad aalea c o m b  tea ion. Sioca tba propaaad project ia af tba jab

erder type aa axpaaaa ia incurred far aalaa c o m b ! aalea.

1« Marketting axpanaaa 1,00,000
(Freight aad Baadling)

2. AdMiaiatratiaa azpaaaaa 10,000

3* tfiacallaaaana 0,000

Tatal 1,10,000

axpaaaaa
Dataila af aalaa aad aalaa adaiaiatratia^ara givaa ia Aaaaxnra •  0*



S E C T I O N  •  H  

F I N A N C I N G  P L A N *



T h e  f i a i i  e  r e q o i r e a e o t a  • !  a n  i n d u t r j  i a  r t r jr  h i g h  a n d  a a  

e n t r e p r e n e u r  w i l l  a o t  b e  a b l e  t a  a f f o r d  a l l  t h e  e x p e a e e e  b y  h i a e e l f *  S o  b o  

b a a  t o  p l a a  s u f f i c i e n t l y  o e r l y  t o  r a i a  a  t b a  r e q u i r e d  c a p i t a l *  T b a r o  a r o  a  

g o o d  a a a b e r  o f  f i a o a e i a l  i n a t i t u t i o a a  t o  a a a i a t  t b a  o a t r o p r o d o o r a *  F i a a a c i a l  

i n a t i t u t i o n e  n a s a l l y  p r o v i d e  a p t o  0 0 % o f  f i x o d  e a p i t a l  r e q n i r e a e n t e *  C a a t a i a  

i n s t i t u t i o n s  g i w a  i t  a a  o a a b  l a a a  a a d  a t b a r a  a a  s a c h i a e r y  o a  b i r a  p u r e h a a a *

S e a *  a f  t b a  f i a a a a i a l  i n s t i t u t i o n s  a a d  t b a  a a t o r a  o f  a a a i a t a a a a  

t h e y  p r o v i d e  a r o  g i w o a  b o l o w .

1 *  S T A T E  F I N A N C I A L  C O R P O R A T I O N .

T h o y a  p r o v i d e *  1 0 0 JC a a e h i n e r y  c o a t , 7 5 ^  a f  b a i l d i a g  c o a t ,  40% a f  

w a r  k i n g  c a p i t a l  a t  T.5%  i n t e r e s t  a p t o  1 0  l a k h a *  R e p a y m e n t  a  t a r t  a  a f t a r  t w a  

y a a r a  a a d  a h e a l d  b o  e s a p l e t e  w i t h i n  1 0  y a a r a *

t * N A T I Q N A L  S M A L L  I N D U S T R I E S  C O R P O R A T I O N

I n d e r e n e u e  a a d  i a p o r t o d  M a c h i n e r y  c a n  b a  o b t a i o a d  a a  b i r a  p u r e h a a a  

a c b a a a  trm t h o a o  i a a t i t u t i o n a *  K e p a y a M e  i a  7  y a a r a  i a  i n a t A l a e a t a * *  I a t a r a a t

3 *  K E R A L A  STATE S M A L L  I N D U S T R I E S  C O R P O R A T I O N

M a c h i n e r y  w o r t h  a p t o  is* 1 0  l a k h a  c a n  b a  e b t a i n e d  o a  a h i r e  p u r e h a a a  

a e h a a a *  I a t a r a a t  7.5%  a a d  r a p a y w a a t  p a r i a d  a a x i a o a  7  y a a r a  a f t a r  t h a  f i r a t  

t w a  y a a r a

4 *  K E R A L A  E M P L O Y M E N T  P R O M O T I O N  C O R P O R A T I O N

P r o w i d o a  W %  o f  t h o  c o a t  i n v o l v e d  i a  t h a  p n r a b a a i a g ,  a e r v i e e i a g ,  

t a x a a ,  i n a u r a a e e  a a d  t r a a a p e r t a t i a a  a f  a l l  a a e h i a a r y  a n d  e q u i p m e n t  a  a a  a

l a a a  a t  1% i a t a r a a t *

R*IND0STRIAL CgVELOMENT BANK OF INDIA

T b i a  i a a t i t u t i a a  g i w o a  f i a a n e i a l  a a a i a t a o c e  d i r e e t l y  U  i a d a a t r i e a



Iatarttt ranges f r «  li - lQf.

6* COiaflgHCIAL AND CO-OPERATIVE DAWKS

Nitim lisid Banks provide entire working capital at l%% interest 

aad loans for Machinery oa 25^ Margin Money and tt% latoroat

Pay back period for working capital in 3 year a. Co-operative 

banka gives loons to industrial co-eperativea*

FINANCING OF TflK PROJECT

Grass capital af M | l l t000 is proposed ta be realised aa fellows*

(a) BOfiROHINGSt Ths entire Machinery coat of fc*4,12,800 ia takea

freM KFC at 7*5£ siMpIe iaterest*

The whone of ths working capital ef fc*2,57,000 ia eqppesed te 

be taken fooM a Nationalised Bank*

(h) O n  FtJNDt The balance of the total capital ia contribntad 

by ths onterprenoor* This SMeonts 1,40,900* This anonat is used for 

proliMinary and pre-operative expeases*

(a) BQftROVINGS

Ftom K.F.C
fc*

4,12,8000

2* Ftom Nationalised Bank 2,57,000

(b) <*N FUND 1,40,§00

Grass capital 8,i0,700

Ronwded off 8,11,000



P R O F I T A B I L I T Y *



The financial viability of tbe project can aaaertained through 

tho profitability* Tho following fa toro are considered ia this*

!• late ef return on own capital.

2. late of return on capital employed.

3. Percentage profit on sales turnover.

la ths proposed project annual greas profit ia h«2916,800 aad 

Net profit fc.1,30,000.

1 .1  .RATE Of RETURN OF OffW CAPITAL

Ova capital fc.l9409©00

Not profit fc.l9309000

Therefore Rato of return oa ova capital 92.280

I.2.1ATI OF RETURN ON CAPITAL EMPLOYED

Total capital employed fc.8vllf000

Ana uni Net Profit k .l930*000

Sate ef return on capital employed 16.030

I.3.PHCENTA E PROFIT ON SALES TURNOVHl

Aaanal tarn over *.15,00,000

Not Profit fc. 19309000

Percentage profit on salsa turnover 8.670



S E C T I O N  .  J 

E C O N O M I C  V I A B I L I T !



I ate rest for tarm loan f r «
I.P .C . # 7.5*

Iatereet oa working capital loaas #  16% M l ,K )0

Ti aamitmeote fc«72,100

J *2* ABILITY TO PAT BACK BORROWED fflg b

Tho t i n  loan haa to bo paid back within tbo pare ha aod period*

Sari age ia i a tore at cab bo achieved by immediate payback* Of tba total 

profit approximately 25% la retaiaed aa drawiajre aad 75% aaed ta pay back 

term loaaa* Since part of the money ia paid back ia firat year, tba ability 

ta pay back berrowiaga will ba mora, duo to docraaaa ia interest commitment a*

back p h b o d

1* Anaaal net profit 

2* Add doprociatiaa 

3. Available aurplua (l*2) 

4* Loaa Drawiagm (25%)

1,30,000

1,09,800

69,800

49,950

5* Amouat available far repayment 
ba

6* farm lean tc/paid back

1,49,850

4,12,800

7* Pay back period 2*75 Toara
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This email seals vait fer rahher lining provides 

ths folleving benefits te ths mation aad te the entreprenevr*

1. th. -ttw,

a. Larger employment with less investmsat

b. Easnres a mere eqaitahle distributien sf ths natisnal

income*

e* Enhances ths revenue earaing ef the aatiea

d* Facilitates aa ef festive mebi lisa ties sf lecal 

reseurces aad skills*

FITS TO T)C EOTEgjajBB 

a* It gives profit

b* Opportunity te pvt his ideas iate practies*



S E C T I O W  .  L 

H I G H L I G H T S  OF  T E C  P R O J E C T  t



Pixtd capital 

Working capital 

Total capital caplagrod 

Working shift per fay 

total labour forco 

Total staff 

Built up area 

Annual prof net ion 

Met profit

• Location

fc.5,53,700 

k.2,57,000 

Iu8,11,000

2 
26 

7

3275 sq.ft.

15.000 sq.aotros

1.30.000

An industrial estate 
in Kerala*

und and economically foaoiblo



• A N N E X U R E  S*



A N N E X U R E -  1.
F I X E D  A 3 S E T 8 I

A N N E X U R E  1.1.

I . Land and Bui Idiop Rented (Accounted in
marking capital)

I I . Plant and machinery

Item Vat Value fc.

1. Mixing mill, 12" x 30" slse, 30 fP mater,
chilled cast iren rolls ft Accessories 1. 80,000

2. 2 M l  sheate* 16" x 42", 50 VP motor
and Accessories 1 1,60,000

3. Autoclave 5f x 12', 40 psi 1 40,000

4 . Boiler, 150 k$/hr with ±xn ion exebenger 1 50,000

5. Air compressor, 20 eft, 100 psi 1 20,000

6. Sand blasting equipment 1 4,000

7. Buildings stehle, 30 ft length 1 6,000

8. Trolleys, rails and acceeaories 1* ~15,000

0* Weighing scales
100 kg dial Bilance 1. 5,000

5 kg dial balance 1 1,500
10* Materiale handling equipment, consolidation

rallara, Miacellaneeus tools aad equipments 1. 15,000

11. Conveyers and accaaaoriaa 1« 5,000

12. Salving equipment and acceesories 1 1,000

13. Laboratory equipments

a. Hsrdness tester 1 1,500
b. High frequency spark teater 1 4,500
c* Thieknees gauge 1 800
d. Miscellaneous labsequipmenta __________ 3>600

Tatal 4,12,800



61% provision for price escalation

Total 

Solos tar Q 1.6%

Instsllation, Traasportatioa etc. •  10%

Total 

Rounded off

AMXEXPRE 1*2*

PRE -OPERATIVE EXPENSES

Interest on block loan — for k .4 ,12,800
#  7.5i for 6 aonths 15,480

Taxes 1,500

Travelling Expenses 2,500

Postage, Telegram, Tolopbone 1,000

Printing and stationary 2,000

Rent and Establi absent 1,500

Other niscelleneons fitnesses 1,000

Total 24,680

20,640

4,33,440

30,660

41,280

6,05,680

5,05,700



A m c m  i«5

IflSCKLUICgOOB FUSE A8SETS

te.
Office Bachiiwry and equipments 5,000

Fur nitore 2,000

Workshop equipments 10,000

Fire fighting equipments 2,000

Hi see11sneons tool*, spares and sqaipmsats 4,000

23,000

AMMEXURK 1.4.

TOTAL FIXED ASSgTS 

Land and buildings (Rented)

Plant and machinery 5,05,700

Prs-sper stirs expenses 25,000

Ifisee I laneeus 23,000

Total 5,53,700



ANR I XUB I  - 2

WOWING CAPITAL RgQCDttMPffSt

Am m I working MBBMW1

ftu
1. Total row asterials coot 6,66,900

2* Manufacturing coat

(a) Coot of otilitioa 77,800

(t) Salaries aad wages 2,20,500

3* Administrative sod other
over beads 61,100

TOTAL 10.26,300

Working capital (for 3 went ho) 2,57,000



pktails of B B S S  B Z B B B  AS fttt B B B f f l l  i

( Annual )

Sl.Ne. Material

1. Hit m l  rubber

2 . line txidt

3. Stearic acid

4* Clay

5* Bariun sulpha ta

6 . F.B.F. Black

7. Fleet al I!

8. T U T

t . M B T

10. Salpker

11. Bonding agent

12. SAlvent ell S B P

13. Tri-chlore ethylet

Other*

50,534

2,527

631

37,901

15,160

10,107

631

783

480

1,263

1,500

6,000 liter* 

100

Total
Amnal conaunption Price/kg. annual ceet.

Total

Kg. Ba*

7.00 3,53,740

17.00 42,060

11.50 7,260

0.40 15,160

1.50 22,740

4.50 45,480

31.00 19,560

26.50 20,750

23.90 11,520
%

2.30 2,910

63.00 97,500

4.20/lit* 25,200

11.00 1,100

100 ton

Total

6.65.880

10.00/ton 1,000

6.66.880

Bounded eff 6,66,900



A N N F X U R B  2-2. 

M A N U F A C T U R I N G  C O S T i 

( Annual )

fe.
1. Utilities 77f800

2m Salaries and wages 2,20f500

Tetsl 2,98,300

A N N E X U R E  j - |32 -1 .

U T I L I T I E S  

(Annaal)

1. Water 1.485

2 . Power 23,470

3 . rurnace oil 52,800

Total 77,755



A M N I X U R K  2-2 t 2.

AMD WAGES ( 1 N I D A L )

(a) Adalai strati on l  cbnical

Sl.Hs. Peaitiea Total staff salary Total
psr day psr aoatb Anneal Sail

ftu fc.
1. Manager ean Technolegist 1. 1,200 14,400

2 . Aeesnnts Officer 1 500 6,000

3. Clerk- Cos - Typist 1 400 4,800

4 . Werks Fog inner 1 700 8,400ft. Production Supervisor 2 600 14,400

6 . Mssbnis 1 400 4,800

T a t a U 52,800

(b) Wages sf lsbonrorf fsnmail

Wages te be paid te 11 unskilled personas1
#  b,350 psr si sat h

Wages ts bs paid ts 6
#  k.400 psr aontb

liskillsd persoonsl

Wages te be paid te 0 skilled psrsenasI
#  ts.450 psr asntb

T s t s I *

Total Salaries and wages (a*b)

46,200

28,800

48,600

1,23,600

1,76,400

An anal fringe beosfits (250)

T e t a I i

A+.1M  
2,20, 500



A N N E X U R E  2-9 

AMIHIgrRATIVE AST) OTttSR OVERHEADS ( 1  H O  A I  )

1. Repairs aad aaintanaace af aachiaary (3%)
k.

21,700

2* I a sura oca •  2% af fixed capital 11,000

3. Stationery, Supplies aod Printing 7,500

4 . Taxes 1,000

S. Audit and Up»l char fas 5,000

3 . Pestajre sad Tslaphane 2,500

7. Travailing aad Advert iseae at 5,000

8. Ittatailaaeeua 2,000

3. Beat •  fe«450 par aoatli 5,400

Tetal 51,100

A N *  K X U ft E.3

6 1 0 88 C A P I T A L S

ft* Tetal fixad capital 5,53,700

Ii. Total vsrkiag capital 2,57,000

Tetal 8,10,700

Roaadad af f 8,11,000



h.
1. Coot ef raw Materials 6,68,900

2 . Utilitiee 77,800

3* 8alarioa and wagee 2,20,500

4 . Adniaistrative snd ether ever drafts be ada 61,100

5 . Fixed cesta aad latereat on working capital 1,41,900

T •  i  a 1 t 11,68,200

A H W E X I R F  - 4*1 • 

m m  FIXFP C08TS AWD IMTTRBST ow EflftKTSr; CAPITAL 

1. DtprtiiiiitB

a* Depreciation af Machinery 65,000
(fc.4,33,400 •  15*)

b« Depreciation oa atbar fixed aaaeta
and pro-operative expeneea(k.48,000 #  lOjf) 4,800

2 . latereat on loans

a« Interest on block loan #  7#6jf 31,000
(k*4,12,800)

b# Interest on working capital loan 41,100
(fe*2,57,000 *  1 0 )  -------

Total fixed coats 1,41,900



A N N E X U R E  -5.

•  8 A L B S  A N D  R A L E S  A I V I N I  S T R A T I  O N  E X T E N S R 8  t

1* Annual freight and handling charts

2 . Salea attain! strati on sxpsnsss 

3* Viseslansons

T i t l l i

A N N E X U K E - 6  

A - N N U A L  T U R N  - O V E R  i

1. Annanl turn over 159OOO sq.setare 0 Jh*lQO/a 15,00,000

A N N E X U R E  - 7.

A N N U A L  S A L F S  I N C O M E  A M D  P R O F I T  i

Annoal turnover 15,00,000

k u  salsa aad aales adaiai strati an axpaasas 1,15,000

Anaaal salaa iaeaaa 13,85,000

Lsss cost of production 11,68,200

Pfsfit hoforetaxation 2,16,800

Iasi, provision for tax incidents 0  40% 86,720

Not profit aftor taxation* 1,30,080



1R5AK - EVBH AXALYSI8 i 

Break m a  quantity is that quantity which if prtfHttf aad 

said will neither a prefit aer a lssa* It is ealealated fras ths

feraala

a- i  1 P-Y

F - total fixed csst 

F •  Average selling pries psr sq.astrs 

T •  Yariahls east per eq .astro.

TAllABUg COST PER SQUARE MgTBFt

1. laaaal raw waterials csst 8,89,900
sf

2* Csst/ utilities 77,800

3* Direst labour 1,72,600

4* Sslss aad aalss distribution cost 1,15,000

Total 10,32,200

Tatal profast ssld psr an nun 15,000 sq .astro 

Therefore warisble root per aq.metre 68.8

Total sals sf profact 15,00,000

Therefore eelliag price per sq.astro 100

t

Cost sf prsfnetion 
Add Salas and aalss adaiaistratisa

• X P . U . S .  Taial 12,83,200



Total C/0 12,83,200

U m  Variable east 10,32,800

Tatal fixed east 1,61,000

Break evea pelat - 2.51.000

100 -  68*8

- 8044 Sq .Metre.

ie. 53.6*



A P E *  P I X -1.

PROCESS FLOW CHART OF BPBBRPlj^mpR

/ 5 Q 5 S b

V _______
A b^ M Ipmi /

/  Tanka and >qalptnt» /

/■ M ig ing /  

i

;---- i
/  Ifecrta 7

-l
/  Sand blastinr /

Z-.Agpllc.tly> «t , Bonding AgjSfe?

/  Lining /

/  VtU»»lWtl«B /

/Inapaati—  and Taating /

/  D»»pat«h /
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COMPOUND FORMULATION i

Material

Natural robber 

Ziac oxide 

Stearic acid 

Cfelaa clay 

Barioa sulphate 

P I F  Black 

Fleetel H 

T II T 

II B T 

8

*w t»  by weight 

Autoclave Bats water

100.00

5.00

1.25

75.00

30.00

20.00
i

1.25

1.55 M B T S

0.05

2.50

2 D C

100.00

•.00

1.00

100.00

10.00

1.25

0.40

0.30

3.00

Tetal 237.50 220.05



Tlt*t M o g .

Job Do script ion 

CoMpeUndi ug( Vai chi ng )

Tetal

U.S
1

Labour /  

S.S

Shift

s

No* ef 
shift

2

Tetal
labeuri

2

Mixing 1 - 1 2 4

Waning aad Sheet! ag - 1 1 1 2

Sheet Buildiag - 1 1 1 2

kfstal cleasing 1 - - 2 2

Sand aeiwiug 1 - - 1 1

Lining - 1 2 2 6

Curiag 1 - - 2 2

Iaapectiea aad taatiig - 1 1 1

VatefaMB 1 • - 2 2

Bei lor attondaat 1 2 2

A P P E N D I X  - 6.

ftcchaago of in fo ftio n

The follow!op consultation nay be desirable and arranged between

all partiee concerned with tbs design, use, Manufacture and erectiea of 
tbe weeaela*

1. Constructiona of equipasnt to be bined location of weld 

joiate and finish ef pur face*

2* Operating teaps and pressures*

3. Nature and coacentratien of Media for which Teaael or equipMsat 

ia required*



4* Presence ef abraaives in contents*

5. Other factors influencing asterinl streoo like expansion, 

vibration or iapaete of contents on lining

6 . Internal or oxter on I installation and aeaas of access, lifting 

fscilities etc.

7. Site sooditon and the availability of ssrviess fsr sits 

vulcanisation*

8. Ssfty aeasu ss te be taken dnrining lining on sits.

A P P I N D I  - 6 .
*

SUPPLIERS 0¥ HA1 MATERIALS ANT MACHINERY

Suppliers I tea

A* Snppliero of Mschinery

1* Sehal Engf• vorks Tuli Pipe Rood 
sff 'bines Rond 
Mnbnlaximi, Boa boy - 13

2. Richardson & croddan Ltd*
Bycnlia Iron works Bombay - 8.

Mixing mills, 
Auto claves 
Calenders.

Mixing aills

3* Indian Expoller vorks
17 A, Soitafslvsdi9 Masgaon, Bombay -10.

4* Batliboi A Co., Pvt.Ltd., Forbes street, 
Fort, Bmabay - 1.

5. Versho Boilers Private Ltd*,
Green Hoase, Bom boy -I.

6. Electro Modi cel Apparatus Co., 3 Tandel 
street, ( 8snth) Dongri• Bombay •  9.

Mixing villa

Bsilsrs and Air Compreessrs*

Boilore 

Spark Tester*

7* Hiroshima Instraments, Bombay -67 Testing sqoipmsnts, 
Hsrdoess tester.



B.8bpp1t i  of Raw Material!

1* Natural Rubber —  Available in tho loeal aarkot

2. Carbon Black

(a) United carbon India Ltd*, Backbay Reclamation 
Bombay *20.

(b) Philip* carbon Black Ltd., 31, Netaji Subash Road 
Calcutta * 1 .

3. line onidc

(a) .Kamani Mtchnic oxide* Pvt.Ltd. Kamani Chamber*,
Nieel Road, Bombay-1*

(b) Maraka Chemical* Manufacting Co., Labo Mansion,
Sardar Vallabhai Patel Bead* Calcutta-1.

4 .  Stoaric acid

(a) Godreji Soaps Pvt.Ltd*, Baetera Express High way,
Vikhrali, Bombay - 79.

5* Robber chemicals

(a) Bayer (India) Ltd*, Express fowere,
Nariman point, Bombay -1.

(b) Mindia chemicals, Wakefield House, 11 sprott Road,
Ballard Estate, Bombay -1*

t

(c) Alicali and chemical corporation of India Ltd., Calcutta*

6* Solvent oils

Esso Standard Eastern Inc. 17 J.Tata Road, Bembay-1.

7. Snlpher

(a) Sulpher Mills (Pvt.) Ltd.,
2 3 ,  Kailash Barsban, Bombay -7*

(b) IA.IC Private Ltd.,
I.A.M, 241 Backbay Reeismation, Bombay-1*

8. Mnoral Fillers. China Clay. Barytea

(a) Amex Private Ltd.,
Poet Box No .215, National House, 6, Thai loch Road,

Appolo Bander, Bombay-1*

(b) Hindustan China Clay works, PappiniseeSi, Cannanoro* Kerala.


