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MANUFACTURE OF OTL SEALS

seal  can be def ined as a Product
designed to prevent the leakage of gases,

l iqu ids or  so l id  par t ic les '  Oi l  seals

constitute the very critical part of machines and

automobiles. The demand for oil seals has been

increasing rapidly because of their usage in

automobiles, machinery and equiptnent' A single

product such as a car engine rnay contain over a

hundred different seals. Seals tlleurselves, though

relatively srnall are often used in highly critical

applications. If the good quality could be ensttred,

the oil seals have tremendous scope frorn the

marketing point of vierv.

Rubber based seals are used in many areas arid

ofien have uniclue and clernanding role to piay' T'he

elastonreric property of the seal is required to

mould itsclf accurately to the fine contours of a

part (usually metallic) and the further rnaintaitring

a sealing force on it. The rubber userl shoukl be

relatively sofi, yet extremely strong, having itl

parlicular high ruecharrical strelgth itl compression.
'l'hcrefore t|e seal must be carefi.rliy malufiicLured

l iour  an appropr ia te design 1 'or  thc g iver t

applicatiorl.

I]efore tire irryention of syrltftctic rullbtrs, natr.tral

rubber rvas usecl c:xtcnsi'"'ely in r-naking seals of

dif fercnt types. But i i rr  t l rc- scal t l tat conrcs i l t

contact  wi t [  o i ls  agd luc l r ;  t l ie  pcr l t l rmat tcc o l .

natural rubber is poor as it tencls to svre ll in cot:l3ct

ivitir them.

Later it rvas fbr.rncl that rcchimed rubber could give

a better resistance to swelling by oil/fuels than

natural rubber. The discovery of oil resistant

synthetic rubbers such as Nitrile Rubber and

Neoprene greatly increased the use of rubber in

fuel lines, gaskets, insulations atrd similar uses

where the rubber comes in contact with oils that

could swell or dissolve natural rubber.

Raw Materials

Rubber is the basic material used in making thefrnal

rubber compound. Therefore it is necessary to

seiect an oi l  resistant rubber (such as NBR,

Neoprene) for the oil seals that cornes in contact

rvith fuels. Nitrile rubber gives a very satisfactory

performance at a reasonable cost in most of oil

seal applications.

The plasticizers used shcluld be for polar type such

as Dib,rtyl Pthalate cr, Di Octyl sebacate in order

to be compatible u'ith Nitrile Rubber rvhich too is

polar in nature. curing systent which includes

activateirs, accelerators, sulpfiur is selected not oulv

to obtain a short curing cvcle but also to obtain a

good rcsistance fo comilressicrn set'

I lon'ever the small  industr ial ists those who

cannot invest a large capital to buy a mixing

nrill lvill be ablc to buy the rcad--v nlarde rubber

cornpounds  f rom l tubber  Produc ts

D c v e l o p r n e u t  a n t l  S c r v i c c s  C e n t r e  o f

In t ius t r ia l  Deve lopmcnt  l l oa rc l  o r  o ther

avl i lable sources of rubbcr compound supply'

in the cottntrY.

Land and {tuilding

For this projeci a building of about 750 sq'li ' having

3 phase electr ici ty cbtaincd on lease wori lcl  bc

s,;il icient.

Utilitics

'fhrce piiasc electricity is rcciuired lbr this uri4cct

:lnci lx,ell lvater ciilr he uscd ior this industry'
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Machinery

o 18" x 18",2 day l ight
o Flydraulic press
o Power press (capacity 15 ton)
o Spring winder
O Sheet metal cutter

Equipment

o Weighing scale
o Moulds
o Grinder wheel
o Pair of scissors
o Table clock

Process of NI anufacture

01 No.
01 No.
01 No.
01 No.

01 No.
04 Nos.
01 No.
01 No.
01 No.

i. Steel parts preparation
ii. Rubber parts preparation

Steel Parts

The metal sheets are available in 8' x 4' sheet form
and can be obtained in the required thickness. They
are cut into parts of desired size and punched into
circles by dies on a power press. The circles are
bent in size and shape to given specifications. f'hen
the surface of the rings are cleaned and applied
rvith bonding agents before rnoulding. The metal
springs are rnade using spring winding machine.

Rubber Parts

Rubber compound can be purcirased fiorn l{ubber
Products Development & Serryices Ccrrtre of the
Industr ial Developrnent Lloard. f 'he sheets of
rubber compollnd are cut into required shape of
the arlicle. Tliis is called blank preparation. The
rveight of tlie blank shor,rld be littie more than the
weight of thc article to be manufactured because
solrrc of the cornpound wili florv out of the rnould
lvhiie rroulding. 

'fherefore each and every blank
has to be weighed before rnoulding. 

'l 'he moulds
are made out of mild stecl and are generarlly in
two pans.

Moulding and Vulca nization

N{oulds are cleaned, and applied with mould
releasing agent (siiicone ernulsion) and preheated
on the press. f'he steel rings, applied rvith bonding
agents are inserted in thc steei rnoulds witii rubber
blanks and the,v are trrought under pressure
betw'een the heatecl lrlateus of the hydraulic press,
fc;r a pre-determined period of tirne at a given
temperature (ziround 1500C). The curcd products
are removed f rotn the mould by tneans of
colnpressed air and pty bar. The metal spring is

then inserted right round the inner surface of the
seal. Then the seals are buffed and packed in
polythene packs.

Process Floor Chart

Rubber compound
I
Y

Moulding & Curing

Finishing and Packing

Finishedproduct

Metal sheets

Cutting

Punching

Bending

Surface cleaning

Applying bounding agents

Sffi *sB
Diffcrent types of Oil Seals

Cost of the Project

Fixed capital -Rs. 900,000
Working capital -I{s. 250,000
-lotal investment -Rs. 1,150,000

Based on 300 rvorking day singlc shift of 8 hrs.
per day the unit is designed to liave an anuual
production of 20,000 nuurbers of oil seals. It is
assumed that the semi proccssed tnatcrial. rubber
corrlpound is purchased from Rubber Products
I)evelopmcnt & Services Clentre o1'tire Industrial
Developrnent Board.

Labour

Tire manpowcr requirements for this unit r,vould
be 04 persons cornprising, Manager, semi skilied
operator and 02 unskilled labor.rrers.
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