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mTRODUCTION 
The rubber products 
manufacturing industry like any 
other industry in the country must 
Cace the realities of modem 
technology with a view to ensur­
ing its healthy development. In 
this connection, it is important to 
mention that modem technology 
ensures quality both in respcci of 
modem materials and consistency, 
b is only in aî ropriate to ensure 
that natural rubber (NR); which is 
the most important raw material 
used by the rubber products 
manufacturing industry in India, is 
made available to the industry as 
modem materials in technically 
specified forms guaranteeing 
quality and consistency in quality. 
Recognising this, the Rubb^ 
Board has been striving hard to 
modernise the processing and 
presentation of NR produced in 
the country, in order to make 
available NR as technically 
specified modem materials, 
guaranteeing quality and 
consistency in quality with the 
help and assistance of the Bureau 
of Indian standards. As a result, 
about S.8% of the total NR 
produced in the country today is 
now processed and mariceted as 
modem materials. The details 
regarding the various forms in

which 297300 M .TofN R 
produced in the country during 
1989-90, is made available to the 
industry are given below:-

Rubber Board in increasing the 
availability of NR as technically 
specified modem materials with a 
view to finding out the

Forms of NR Quantity in M.T % of the total 
producdm

Conventionally processed 
and visually g ra ^  sheet 
mbber 207,180 69.69
ConventionaSly processed 
and visually graded crepe 
rubbers 36,050 12.12
L ^ x  conccnuates 36.910 12.42
Technically specified block 
mbber and Speciality 
rubbers 17,160 5.77

Total 297300 100.00

From the above figures* it can be 
seen that there is a clear need for 
accelerating the efforts directed 
towards modernising processing 
and presentation methods of NR 
produced in ihe country with a 
view to ensuring that is made 
available to the rubber goods 
manufacturing indusuy in the 
country as modem materials 
guaranteeing quality and 
consistency in quality. Therefore, 
it is only appropriate to discuss 
the strategies being taken by the

availability by 2000 A J) and the 
areas wheie they can be profitably 
used as against conventionally 
processed and visually graded 
forms of NR.

PRODUCTION OF NR AS 
MODERN MATERIALS
As a result of the extensive and 
intensive R &  D effort of various 
research organisations in the 
mtgor NR producing countries* a 
number of technological advances 
are made in the processing and

* Paper preiented u the lefmnar at Kochi organised by ADU^
Theme : ** The availability and growdi of lubber in India by 2000 AD".



presentation of NR as modem 
materials. The most imponant 
among these advances, is the 
devek^xnent of new processing 
methods which allow NR to be 
presented as
* Well defined grades with levels 
of contaminants ^Kcified for each
grade
* compact blocks, neatly wrapped 
with polytl̂ ne combatible with 
rubber
* technically specified material of 
assured uniformity and 
consistency in quality
* small bales which an  be easily

lOÔ ĉ is pressed into small blocks 
and wrapped in light p(dythene. 
The resulting block rubbers are 
technically specified adî ting the 
standards fixed by the Bureau of 
Indian Standards, which are 
evolved mainly taking into 
consideration the requirements of 
the rubber products 
manufacturers. The B IS have 
specified now six Indian standard 
Natural RuU)er grades, namely 
ISNR-3CV, ISNR-3L, ISNR-5 
ISNR-10, lSNR-20, AND 
ISNRr-SO. The spCcifKations 
fixed for each grade are given 
below:-

U is now widely accepted that 
TSR is the rubber for 
tommorrow. The Rubber Board 
has drawn up an ambitious 
programme to enhance the 
producUon of TSR in a phased 
manner so that by the tarn of the 
century, 100,(XX) MTonne of NR 
w ill be in the form of TSR. VHiile 
striving hard to achieve this 
target, it is equ^y important to 
take p fj^ r care to ensure that 
when TsR is produced in bulk, 
quality standards are continued to 
be scmpulously f(rflowed and 
fu r^ r improvements and 
rationalisation are also tmight 
about. To bring about this, the 
Rubber Board ms already 
provided the required 
mfrastruaural f^ilities.

Physical and Chemical requirements for NR
Requirements for

S IJ^ . Characierisiic ISNR
3CV

ISNR
3L

ISNR
5

ISNR
10

ISNR
20

ISNR
50

1. Dirt ccmcent; %  by mass. Max 0*03 0.03 0.05 0.10 0.20 0.50
2. Volatile matter, %  by mass. Max 0^0 0.80 0.80 0.80 0.80 0.80
3. Ash. %  by mass. Max 0.50 0.50 0.60 0.75 1.00 1.50
4. Nitrogen, %  by mass Max 0.6 0.6 0.6 0.6 0.6 0*6
5. Initial î asticity 40+5 30(Miii) 30(Min) 30(Min) 30(Min) 30(Mki)
6. Plasticity Retention Index (PR l), Min 60 60 60 50 40 30
7. Colour (Lovibond scalc), Max - 6.0 - - - -

handled̂  transported and stored
* an industrial raw material 
otTering assured processability and 
value for money
The new process involves the 
conversion of the rubber in ihe 
latex amVdr in the scr^ forms, 
into granuls forms, in contrast to 
the sheets or crepes of the 
conventional processes, principally 
as an aid to rapid and effkient 
drying, but with advantages also 
in that properties could more 
easily te controlled by chemical 
treatments. The granules after 
about four hours drying at about

Technical specification is done by 
taking samples from selected 
bales representing each lot and 
testing for ihe various parameters 
mentioned in the specification. 
After asccnainiiig the grade, the 
blocks are packed in high density 
polythene bags marlced with the 
gra^ and net weight Each bag 
contains two blocks of 25 
each, it is obligatory on the port 
of the producer of any form of 
Technically Specified Natural 
Rubber (1 ^ ^ ) to grade and 
maricet to  produces in ctmformity 
with soch stttidards as are 
specified by the B IS firom time 
to time.

The measures include, technical 
conirol in the {Rtxiuction of new 
process rubbers by individual 
processors. A ll the factories 
produciî  techruoUly specified 
rubbers ate inspected periodicall, 
by the Speciftcatioa Officm  ot 
the Board and c^Bdals of the 
Bureau of Indian standards and 
samples art drawn, tested and 
certified by the Rubber, Board. 
Also, all these tmiis have either 
their own laboratory or 
arrangements for testing ar>d 
certification by an ^jproved 
outside laboRnory. Thus, every 
bale of TSR marketed in the 
country w ill be guaranteed for its



quality and the rubber goods 
manufacturers can take advantage 
of this position. Also the Board 
runs courses to train personnel in 
quality control of technically 
speciiled rubbers besides 
providing advisory services to 
assist producers in factory 
operation and laboratory testing 
and certification.
The development of new 
processes for production of the 
above referred technically 
specified rubbers, has also opened 
the door for further improvements 
in the processing and presentadon 
of NR as speciiSity rubbers that 
can meet the special requirements 
of the rubber consumers. The 
important speciality rubbers thus 
developed and which are having 
^eat significance and relevance 
to the rubber based 
industrialisation of the country are 
the following:*
* General Purpose Rubbers
* Superior Processing and Process 

Aid Rubbers
* Grafted Rubbers
* Deprotenised Rubbers 

Cyclised Rubbers
* Oil Extended Rubbers
* Epoxidised Rubbers
The salient features of these 
speciality rubbers are the 
following:-

G E N E IU L  PU R PO SE 
R U B B ^
These are viscosity st^ilised 
rubbers meant for targe volume 
application such as in tyre, 
conveyor beltings and hose pipes 
manufacturing. These rubbere are 
produced from a blend of 
deliberately coagulated latex 
rubber (a minimum of 40% by

weight) and field coagulum. The 
parameters suggested for this 
gmde of rubbCT are as follows:-
Parameters Speelflcatlon

limits
Dirt content (% ) max • 0.10
Volatile matter (% ) max - 0.80
Ash content <%) max - 0.75
PRI min - 50
Nitrogen (% ) max - 0.60
Mooney Viscosity M L (l<i4) 

I00°c 65±7
Accelerated storage 
hardening A P (max) 8unM

SU PER IO R  PR O C ESSIN G / 
PRO C ESS A ID  R U B B ER S
These are rubbers prepared by 
coagulating a blend of 
prevulcanised rubbo' and normal 
latex. SP Rubbers contain 20% 
vulcanised rubber and 80% 
unvulcanised rubber whereas 
Process Aid rubbers generally 
marketed as PA-80» contains 80% 
vulcanised and 20% unvulcanised 
rubber. The advantage of SP 
Rubbers are in the manufacture of 
extruded and calendered products 
for obtaining better finish, lower 
die swell and higher dimensional 
stability.

G R A FT ED  R U B B ER S  
Grafted rubbers are produced as 
Methyl methacrylate and/or as 
styrene grafts. The Methyl 
methacrylate grafted rubbers are 
known as MG rubbm. These 
rubbers consist of pdymethyl 
methacrylate chains grafted to the 
natural rubber molecule and are 
produced in two grades, MG>30 
containing 30% and MG49 
containing 49% polymeihyl 
methacrylate. They are m ^ y

used as self* reinforcement 
elastomeis and in adhesives. The 
styrene grafted rubbers consist of 
styrene molecules grafted to the 
NR molecule and the graft can be 
used in place of high styrene SBR 
type of synthetic rubber.

D EPR O T EN ISED  
R U B B ER S  (D PN R )

is a highly purified form 
of NR with low non-rubber 
contents. Due to the low 
non-rubber contents, water 
absorption of DPNR is very low 
and hence its electrical pn^rties 
are better.

C Y C U SED  R U B B ER S
The hard resinous materials 
obtained when NR is treated with 
acidic reagents such as con.sul- 
phuric acid, paratoluene sulphonic 
acid etc. is known as cyclist 
rubber. This material can be 
blended with NR to produce 
vulcanisates having high hardness 
and good technological properties.

O IL  EX T EN D ED  
R U B B E R  (O EN R )
Natural rubber extended by 
suitable type of petroleum oils 
like Naphthenic or aromatic oil, is 
known as OENR. OENR reduces 
or dispenses the use of peptisers 
in rubber compounding and 
reduces the crystallisation 
tendency of rubbers at low 
temperatures. Normally OENR 
contains 10-25 parts of oil.

E P O X ID IS E D  N A T U R A L 
R U B B E R  (EN R )
ENR is a chemically modified 
form of natural rubber prepared 
by the in situ epoxidatbn of 
natural rubber in the latex stage 
using formic acid and hydrogen 
peroxide. Compared to natural



rubber, ENR bos higb 
resistance, less air peffnediility, 
better wet sldd resistance and tow 
loUiog resistance. The potential 
^Ucflbons for ENR are in tyre 
indastry for the manufacture 
passenger car tieadt ipocor cycle 
tyre t i ^  tubeless tyre inner 
liners, inner tubes, adhesives, oil 
seals, gaskets, etc.

F A C IL IT IE S  A V A IL A B L E  
A T PR ESEN T  FO R  
PRO D U CTIO N  O F 
T EC H N IC A LLY  
S P E C IF IE D  N R  G RA D ES
There are at present 22 factories 
producing technically specified 
block rubber and during 1989*90 
these factt»ies prtxluced a total 
quantity of 17160 M.Tonne of 
ISNR grades. Out of this 22 
factories, 6 factories are snihe 
co*cpenaivt sector, 3 in the 
publk sector and 13 in die private 
sector. Also the installed csq)flcity 
of these 22 units is estimated to 
be 37200 M.Tonne par annum 
and the aven^ cap^ty 
utUization duriî  the year 1989*  ̂
90 was oiUy aboat 46%. llie  poor 
c^ncity utilization is due to 
several factors such as lack of 
availability of raw materials, 
disruption of power siq)ply, laboiff 
abseroeeism andA)r onresu
Though the response for the 
adtytion of the modem processing 
methods w tt inttiaUy pcnr in the 
coumry, the situation has changed 
in recent years and as per the 
informetton ava ilf^ , about 34 
licences which include S public 
sector imits and 19 p r ii^  sector 
units, have already been issued by 
the Rtd)ber Board during the last 
two year. Tht insCAlled cî racities 
pnyosed for these 24 units are 
estimated to be of the order of 
37800 HTonne. Based on the 
licences dieady issued, it vtcM

appear that most of the new units 
may be set up in the next two to 
three years and thus there w ill be 
a total installed c«Q)acity of over
75,000 M.Tonne of TSR by 
1994«95. Also assuming ttiat 
atteast two new units each having 
an installed capacity of 2500 
M.Tonne per annum wouk! be set 
up during the 9tti plsn period, the 
installed capacity for production 
of TSR can be estimated to be of 
the order of 100,000 MTonne per 
year by 2000 AJD. tli«  year- wise 
figures of pnxlxtion projected 
during the period 1990-*91 to 
1990-2000 are given betow:-

Estinrated proiHiction of 
Technically Specified Rubbers 

from  1990-91 to 1999-2000

Year Esdmated production 
of TSR (in MTonne)

1990-91 20,000
1991-92 25,000
1992-93 37,000
1993-94 48«000
1994-95 56,000
1995-96 64«000
1996-97 73,000
1997-98 81,000
1998-99 90,000
1999-2000 100.000

Besides produciî  die onlinary 
grades of technic^y specified 
rubbers for which B IS standards 
are already available, it is to be 
mentioned that steps are also 
underway for the productkxi of 
sp^iality rubbers in the cotflitry. 
Already two units have been set 
up for production of PA-80 
rubben and four of ttie

co-operative factcries have 
already started pcoductkm of GP 
rubbers. A  new factory ^  10 
tonne per day capacity of GP 
rubber also is being set up by a 
company sponsored by the Rubber 
Board and the Rubber Produce’ 
Societies and the factory may 
start production early 1991. In 
respect of odier speciality robbers 
a lt^ y  mentioned, the Rubber 
Board has already taken steps to 
standardise the procedure for their 
commercial pro^tion and 
productioa Of sample <{Uantitie8 
for supî y to selected consumers. 
If  the respcmse to these specî ty 
rubbers is fbund ID be 
enthusiastic, new units for the 
producinn of all these speciality 
rubbers may be set up in the 
years to ccutie and by 2000 A ^ , 
it may be possible to make 
availalde atleast some 10,000 
M.Tonne of speciality rubbers.

O PT IM U M  U SE  O F 
T EC H N IC A LLY  
S P E C IF IE D  AND 
S P E C L iL lT Y  R U B B ER S
It is well established that 
technok)gy impn>vement in the' . 
case of rubber goods manufacture 
centres around mostly on the 
design^g of the ru b ^  compound 
for each product and on the 
selection of the fight type and 
grade of polymer for the right 
ptodiicu Since NR is the main 
polymer available in India for the 
manufacture of rubber products 
and balk of the NR Pr^uced in 
the country is made available as 
casually graded sheets and or 
crepes which lack uniformity, 
there is a case for making 
availsft»le well defined grades of 
NR with tachnical spedflcationi 
to rubber goods manufacturers 
with provision of after sales 
services id  enable them to take 
right decislDns on the type and



grade of NR (o be used for 
individual p lications. 
Recognising this Cact, the Rubber 
Board has already taken steps for 
increasing the production of 
different grades of technically 
specified rubbers and speciality 
rubbers and made airangemenis 
for the provision of after sales 
sm îces to consumers wherever 
required. Rubbtt goods 
manufacturers can take advantage 
of these efforts by interacting 
closely with the Rubber Board. 
However, it is felt that it w ill be 
worthwhUe to give some tips for 
the optimum use of different 
grades of technically specified 
rubbers and speciality rubbers for 
enabling the rubber goods 
manufactures to pick and choose 
the right type and grade of rubber 
for the right product The tips for 
optimum use at the diHerent 
grades are given bek>w>

ISN R-3CV 
This grade of nibber can 
profitably be used in all 
applications where superior 
dynamic properties are required.

instance, in aero tyres, steel 
belted conveyocs and engine 
mounting, the use of this grade of 
lubber can ensure reduction in 
energy consumption in mixing 
and compounding.

ISN R -3L
TTiis grade of rubber being a pure 
light coloured material can be the 
best choice for the production of 
all coloured products particularly 
light coloured and transparent 
articles. The specific products for 
which this graide of rubber can be 
made optimum use of are 
pharmaceutical closures, high 
grades of footwears, hot water 
bottles and surgical sundries.

chl< înated rubber, white side 
wall of tyres, rubber tubings and 
hospital sheetings.

ISN R-S
This grade of rubber can 
effectively substitute R M A IX  &
I in all applications with cost 
benefit The specific areas where 
this can be profitably used are 
production of automobile tubings, 
high grade conveyor belts, and 
moulded and extruded products 
requiring high dynamic properties.

ISNR-10
This grade of rubber can 
effectively substitute RMA III and 
IV  and EEC  IX . The areas where 
this grade of rubber can be made 
optimum use are tread and carcass 
of automobile tyres, cycle tubes, 
conveyor belts, hoses, and black 
mould^ and extruded products.

lSNR-20
This grade is preferred for the 
Î oductksn automobile ^re 
components particularly the u«ad 
and carcass due to techno* 
economic considerations. The 
specific areas where this grade of 
rubber can be made optimum lise 
are the following:*
(1) production of the tread and 
carcass of automobile tyres
(2) Manufacture of off the road 
tyres, ADV tyres and cycle tyres
(3) Production of black coloured 
moulded and extruded products.

ISNR-50
This grade of rubber is preferred 
fcH* use in the manufacture of 
cheap products requiring low 
service properties. The products 
where this grade of rubber can 
profitably be used are cheap 
footwear items, cycle lyres, hand

made hoses, floor tiles and black 
moulded and extruded products 
requiring tow service life.

G P  R U B B ER S
This grade of rubber is ideal fbr 
use in large volume applications. 
By the use of this grade of rubber 
in the production of tyres, the 
practice of blending of sheet 
grades with estate brown crepes, 
remilled crepes etc. for 
cheapening the compound, could 
be avokled. Since the viscosity of 
rubber is stabilized in GP rubbers, 
there is no need for 
premastication. Also the uniform 
consistency in viscosity enables 
better processability. savings 
in energy by the use of GP rubber 
can be substantial. Also use of GP 
rubber reduces the need for 
continual factory process 
adjustments anumg batches 
resulting in a k>wer reject for die 
final product TYie specific 
products where GP rubber can be 
used with cost benefits are
(1) Automobile tyres (2)
Conveyor belts, particularly steel 
belted conveyor and (3) Hoses.

SU PER IO R  PR O C ESSIN G  
R U B B ER S
The grades of rubber coming 
under this category, ate preferred 
few the manufacture of extruded 
and calendered products because 
in such applications, better finish, 
lower die swell and higher 
dimensional stability are 
warranted. Therefore, for the 
manufacture of extruded and 
calendered items requiring better 
finish and dimensional stability 
these grades of rubber are 
reoMnnoended.

G R A FT ED  R U B B ER S
These grades of rubbers can be 
used profitably as substitutes for 
high styrene rubbers and/or for



use as self-reinfOTCement 
elastomers and also in the 
manufxture of adhesives.

CYCLISED RUBBERS
This lubber can be blended with 
NR to produce vulcanisates 
having high hardness and good 
technological properties.

OIL EXTENBED 
NATURAL RUBBER 
(O E n r )
OENR can be profitaUy used for 
the prodttctioiv of tread of 
passenger car tyres since tyres 
produced from OENR bas^ tread 
shows improved skid resistance.

DPNR
Dn<R being a highly purified 
fonn of NR, is the ideal for

electrical applications and for the 
production of medicinal stoppers 
where purity is very important

e p o x id is e o  r u b b e r
Epoxidised natural rubber have 
high oil resistance and less air 
permeability and hence an 
preferred for use in oil seals, O- 
rings, gaskets, dî hrams and also 
in place of butyl rubber.

CONCLUSION

The technological advances 
already made in the production of 
NR in (ectmically specified 
modem forms« geared to meet 
consumer requirements, are very 
relevant and important for the 
healthy development of the rubber 
products manuCacturing industry 
in the country. Recognising the

situation, the Rubber Board as a 
part of a planned modernisation 
programme, is striving for 
modernisation of processing and 
presentation of NR. As a result, it 
is expected that by 2000* Ai> it 
w ill be possible to make 
availabole substantial quantities of 
technically specified rubbers and 
speciality rubbers for use of the 
rubber goods manufacturers in the 
country. The rubber goods 
manufacturing industry must 
^jpreciate this fact and should 
make sincere efforts directed 
towards translating the new 
developments and the efforts 
made by the Rubber Board into 
application, thereby helping the 
industry lo make optimum use of 
the technok)gk;al advances made 
in processing and presentation of 
NR #

Rubberised Coir Industry
Soon after the Ilnd Work! War, the rubberised coir industry originated in Austria. In the following years 
it spread to other parts Europe and the world. In India, the rubberi^ coir mdustry entered in the 
fi^d of coir industry in the early 1960*s. Now, in India, there are about 25 rubberised coir producing 
umts. These units are pnsducing about 8000 tonnes of rubberised coir products valued ft nearly Rs. 33 
crores.
Rubberised coir fbids the fbltowing end applicadons.
a) Domestic upholstery > mattresses and coshiors.
b) Industrial cushioning - Bus seats. Automobile cushioning. Railway seats.
c) A ir flltersto  in Industries. d) Industrial packagiî .
e) Carpet undertoys. f) Acoustic insul̂ ion.

The domestic upholstery sector constitutes more than 75% of the sales of Rubberised Coir Industry. In India 
there is still a r ^  scope to treble the sales of rubberised coir mattresses.
The Industrial cushioning sector constitutes about 15% of the total sale of rubberised coir products. It is 
mainly dominated by latex foam rubber and Ployurelhane <PU) foam.
In the light of various ind^iendem surveys nnde by die industrialists, they found that there is still ample 
stXfpt to increase the sales of rubberised coir products in India. Acconfiî  t> them, the estimated jXTtemial 
demand is in between 20.COO tonnes and 30,000 tonnes valued at ^)out r I  70 cicres to R& 100 crores.
Rubberised Coir Industry is % h ly  lechnokrgically intensive. Aotomatic machmery is compleiely used in the 
differem process of manufacture.


