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When NR seemed on the verge of being ousted from
the market by SR, Malaysia came up with the
idea of TSR. Not long ago India too joined the
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ODHRNISATION rubber
mduscry is the need of the day.

NR processed into conventional
mar>;clable forms like sheet and
crepe rubber and graded visually
was the only rubber available to the
manufacturing industry  during
ihe pre-World War period. Need
ba~rd R&D works in difrercnt parts
of the world, especially in Europe
and USA, paved the way for the
development of synthetic rubbers.
Working in close proximity with
(he rubber manufacturing ii\dustry,
the synthetic rubber producing units
came up with polymers which met
ihe requirements of the former.
The effect was tremendous and syn-
thetic rubber made inroads into the
realm of NR applications.

in

Intensified research activities in
different NR producing countries
paid dividends and in 1964, Malaysia
came forward with Technically Speci-
licd Natural Rubber (TSR) and
NR was made available to the
consuming sector in a form cognate
with that of synthetic rubbers. TSR
presented in block form, soon receiv-
edconsumer acceptance, A briefdes-
cription of the processing techniques
followed lit the production of TSR

and lhe advantages of using TSR
fi>r rubber goods manufacture is
given I>elow.

Modcniisulioii of NR procc*».sin{;

Malaysia Kiunched the Standard
Malay”iau Rubber (SMR) into the
svurld market with the main ob-
jcilive of enhancing consumer pre-
ference for NR. The major advan-
tages claimed for block rubber

were the following:

O Presented in well defined grades
with levels of contaminants speci-
fied for each grade.

O Packaging in modern form akin
to that of synthetic rubbers.

O Number
minimum.

of grades kept to

O Implementation of a rigid samp-
ling/testing programme and ins-
pections to he the basis for grad-
ing TSR.

The production was done in bulk
gquantities ensuring proper homoge-
nisation of the raw material during
the different stages of processing.

The unit operations involved in
the modern processing of NR are

cleaning (for field coagulum grades)
(c> Blending (d) Jnitiai size reduction
(e) Final size reduction (f) Drying
(g) Sampling, grading and packing

The processing industry which
used the existing machinery for TSR
production during the initial period,
soon switched over to new specific
items of machinery for accommo-
dating bulk processing and for im-
proving homogeneity of the pro-
cessed rubber. The machinery com -
monly used for TSR production
are the following:

(1)

For initial size reduction

(a) Creper-Macerator (b) Pre-
breaker
(2)

For pre-cleaning

(a) Creper-Macerator (b)

(a) Reception and storage (b) Pre- Granulator (c) Hammer Mill
TABLE 1 Production of TSR {in '000 MT)
Year Malaysia Indonesia Thailand  Sri Lanka India
1981 613.9 563.5 75.8 14.6 2.1
1982 579.4 579.8 79.9 10.8 2.1
1983 708.8 709.6 73.8 5.4 2.4
1984 767.1 783.9 76.5 8.1 4.6
1985 754.4 774.3 95.0 14.0 6.7
1986 810.9 761.8 105.6 12.3 7.8



(3) For final size reduction

(a) Creper/Hammecr mill
(b) Extruder

(i) Dryer
(5) Bailing press

The long-felt need for murkeling
N R with technical specifications was
given a warm welcome by the con-
suming sectors. Table 1 shows the
production of TSR in the major NR
prcJucing countries of the world.

Close adherence of the TSR to
the specifications laid down in the
relNjvant standards was made possi-
ble by the efficient functioning of
control laboratories. Once the TSR
processing industry had overcome
its teething problems, the consum-
ing industry began demanding
TSR with more stringent specifical-
jons and also for speciality rubbers.
Viscosity controlled forms of ISR

The development of ISR met
the main objective of improving the
processing technology of NR for
n-‘aking it more attractive and accept-
able to the rubber products manii-
f'-»cturing sector. Subsequently, spe-
ciul grades of TSR which conferred
cvrtain distinct techno-cconomic
advantages in specific fields of appli-
cation were introduced. lhese spe-
cial grades uere processed by di-
fferent techniques such as blending
of latex and liefd coagulum grades
of rubbers, chctnical modification
of NR, incorporation of rubber
compounding ingredients at the latex
stage Constant Viscosity (CV)
rubber. General Purpose (G P)rubber,
Superior Processing (SP) rubber and
Oil Extended natural rubber
(OEN) are the typical examples.

C'onslunt Viscosity Rubber

During product manufacture,
rubber consumes substantial quanti-
ties of energy. In the present situa-
tion of rampant power shortage
energy conservation becomes all the
more relevant. Table 2 gives the
information on energy consumption
at different stages of rubber pro-
ducts manufacture.

Tahle 2 Energy requirement in
processing rubber

Energyfor a eompo-
und o fspecific gra-
vitysi 1.0 in GJIM~”

Process

One pass Banbury mix 3-4
Mill mix from bale 15-35
=\

Warm-up operation "2

Hot feed extrusion 1-2
Cold feed extrusion 2-3
Mixing (Banbury) 2.8
Plasticising 0.5
Injection 0.3
Curing 0.2

Rubber products manufacturing
industry use both natural and syn-
thetic rubbers. The product energy
which is the energy required to
make a product is high in the case
of synthetic rubbers. NR, which
is a tree crop, utilises renewable
solnr energy for its production in
the trees, and has low product
energy since non-renewable fuel is
required only at the stage of its
conversion into marketable forms.
Although the product energy is high
in the case of synthetic rubbers,
the energy required for conversion
of most of them into products is
low when compared to that re-
quired by most forms of NR.
Polymers are produced by one sector
of the industry and consumed gene-
rally by another sector foi rubber
goods manufacture. Rubber pro-
ducts manufacturing industiy will
have preference for a polymer
w'hich utilises less energy in their
plants, other parameters being com-
parable. Considering the above
views, R«&D works were carried
out in NR producing countries and
Malaysia came up with the CV
rubber.

it is a fact that NR wundergoes
hardening during storage. This re-
sults in increase in viscosity of NR
and Mooney Viscosity (ML (I-f-4)
IUO°C) in the range of [(K)-!2t) is

not uncommon as ngninst the Moo-
ney Viscosity of synthetic rubbers
in the range of 50-60. Treatment
of NR with chemicals like Hydroxy-
lamine or Semicarba7)(lc is fonfii!
to Ik* clVcctive in preventing the
undesirable increase in viscosity
of rubber. Though the viscosity of
NR can be stabilised at dilTerent
levels, consumers prefer CV rubber
of Mooney Viscosity 00£5. Some
of the tyre factories in India use
sheet and crepe rubber only after
masticating them to a low viscosity.
For quality control, the viscosity
of the masticated rubber was being
tested at the Rubber Research Insti-
Uute of India (RRII). Values obta-
ined over a period of one year
showed that the Mooney Viscosity
(ML (1+4) I(K)®C) of masticated
rubber was in the range of 60-70.

A study was conducted at t'
RRIlI to ascertain the stabilis
Mooney Viscosities of NR derived
from the popular clones (difVerent
varieties of rubber trees) available

in the country. The results arc
given ill table 3.
TAIUI- 3 StahiUscd Mooncv

Aywvra\77v,(3) 4/~ (1+4) KMPC g/
luiiural nfhinr from popular iloius

Clone MI. (1+4)100°C
RR11-105 58
RR(M-6(W 56
Gl-1 57
GL-I 70
RRIM-605 50
Tiir-1 80

The results Indicate that by the
judicious blending and viscosity sta-
bilisation of difVerent clonnl lattices.
NR having the viscosity of pre-
ma:~ticated rubber can be easily
processed. This technique enables
the consuming industry to sjive the
enormous energy being expcniled for
pre-mastication.

1" India, bulk trials were under-
laktn on the processing of CV 60
rubber using iiydroxylamine Sulp-



hate ab the viscosity stabiliser. The
chemical was procured I'rom Gujarat
Siaie Fertili.scrs Co. Baroda.
When laic\ hi5m sclcctcil cloiics was
coagiifaied in prcsenc.i of Hydroxy-
lamine Sulphate at a dosage of
0.15*'* by weight on the dry rubber
contcnt uf hiwx and (ho coaguhnn
processed into block rubber, the
resulting rubber was having Mooney
Visco.sily stabilised at 60+5 units.
Latex from eight collection centres
under lIlic Palai Rubber Marketing
Co-operative Society were examined
for their suiiability in producing CV

rubber. All the centres yielded
riibher of C'V 605 range. The
raw rubber spccilicalions of CV

rubber an»i lypical vulcani~te pro-
perties. in a tread mix are given
below.

Raw Ruhhcr Spccifuaiioii.s

Din (maximum Jwt. 0.03
Ash (maximum) wl. 0.50
Nitrogen “..(maximum) wt. 0.60

Volatile mailer &', (maxi.)wt.0.80

PRI "u (minimum) 60.(K)
Moonev Viscosity 60+5*
(ML 1+ 4 100 °C)

P, Accelerated storage 8**

hardening (maximum)

Now: * Mooney Viscosity is also

stabilised at other viscO’

siiy ranges.

*e For production
purpose only.

control

Typiad VnUwusate Properties:

Trfud .\/ix recipe

Compoundfor/mdation Parts by wt.
ISNR CV 100.00
Zinc oxide 5.00
Stearic acid 2.00
KAF black 45.00
Saiuollex 1™ (antioxidanO 1.50
Aromatic oil 5.00

Santocurc CBS (Cyclohexyl
ben2thia/>l Sulphenamide)
Sulphur

0.50
2.50

Procvssin4 purameiers

Compound Mooney Viscosity 57
(ML 1+4. 100"C)

Mooney Scorch Time (min. to

unit ribC above minimum

120°C) 25

Monsanto Rheometer at 140°C

Optimum cure, t90 (mins) 25
Cure rate t90-t2 (mins) 19
Scorch time t2 (mins) 6

Physical vulcanisate properties

Cure Conditions: 25 min. at
140°C

Tensile strength (kgs/cm 2)

Unaged 240
Aged (14 days at 70°C) 235
Elongation at break (%)

I/Inaged 440
Aged (14 days at 70°C) 415
Modulus at 300% (kgs/cm 2)
Unaged 165
Aged(]4 days at 70“C) 172
Hardness (Shore A)

Unaged 59
Aged (14 days at 70°C) 62
DIN abrasion loss (mm 3)

Load ION 64
Dunlop Resilience (%> 55
Tear Strength (Kg/cm) 130
Compression set (%) 38
Dematia cut growth life

Initiation; K cycle 58
I'ullure ; K Cycic 258

Goodrich heat build up
Dynamic compression set % 6.0
Temperature (®C) at 25 min. 28

Rubber

More than 55% of NR produced
in the world are consumed by the
tyre industry for the production of
automobile tyres. Analysis of the
pattern of consumption of NR by
the tyre sector showed that the ind-
ustry mainly consumed lower grades
of RSS and EBC. When TSR was
made available to the consuming in-
dustry, the tyre sector preferred the
lower grades like SMR 10 and 20.
The above consumption pattern in-
dicated that the lyre .scclor Jicedcd

(ileneral Purpose (GP)

a large volume supply potential
raw material with reasonable techno-
logical performance and relatively
lower price.

The requirement of the tyre sector
was met by introducing ‘Tyre Rub-
ber’ which was produced from latex
rubber (30%), sheet rubber (30%),
tield coagulum (30%) and rubber
process oil (10%) by modern pro-
cessing technicjues. This viscosity

stabilised rubber had reasonably
good technological properties. The
relatively high oil content may be
one of the reasons why this rubber
has not received the expected accep-
tance from the consuming sector.

Malaysia came forward with a
new jiencral purpose NR, tailor
n)ade to meet the precise rccfuirc-
ments of the tyre industry. This
rubber was produced from a blend
of latex and field coagulum rubbers.
In general, the process invloves the
following operations.

1. Field coagulum is pre-cleaned and
creped into blankets.

2. Bulked lalex iscoaguUocd and
creped into blankets.

3. The wet blankets are blended
and crumbled

4. Cnmibs arc soaked in a solution
of Hydroxylamine for imparling
viscosity stabilisation.

5. The crumbs arc dried, prcNsed,
tested and packed.

At the Pilot Crumb Rubber
Factory of the Indian Rubber Board,
a slightly modified technique also
was standardised for the production
of OP rubber. 0J)'sheet was masti-
cated in presence of Renacit VII
(About 0.02 - 0.03 phr) and brought
to a Mooney Viscosity of about 60.
Commercially available dry scrap

was soaked in water for about 24
hours and creped into blankets.
Masticated rubber was also pro-

cessed into blankets. The blankets
were thoroughly blended in crepers
in the ratio of off sheet to scrap as
40:60(ondrc basis) and then crumb-
ed wusing a creper hammer mill
The crumbs were given 5>10 minutes
soaking in a tank containing 0.3%

hydroxylamine sulphate solution,
dried and pressed into blocks of
25 kg. Table 4 gives the raw

rubber spccitlcations and technolo-
gical properties in a standard tread
formulation of the GP rubber.

I'Aiii . 4 Tytncal raw ruhhcr speci-
fication of (IP ruhhcr

Properties

Dirt content % (maximum)wt 0.10
Nitrogen (maximum) wil. 0.60
Ash % (maximum) wt. 0.75

PRi % (minimum - Plasticity



Retention Index) 50
VolaliJe matter %

(maximum) wt. . 0.80
Mooney Viscosity 65+7*
(ML 5[]-4@ 100«C)
P, Accelerated storage
hardening (maximum) 8**
Mole: * Mooney viscosity is also

stabilised at other viscosity
ranges.

** For production control
purpose only

Typical Vulcanisate Properties:
'I'radc* Kecipc

Compound Formulation Paris by wt.

NH GP WK)
Zinc oxide 5
Steari:” acid 2
HAF Mack 45
Sanlottex IP (AntioxidaiU) 1.50
Aromatic oil 5.0
Santocure CBS (Cycloliexyl
bcnzlhiazyl Sulphenumide) 0.50
Sulphur 2.50
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CRUMB RUBBER AND 60%

Processing parameters
Compound Mooney viscosity
(ML 1+4, 100®C) 56

Mooney Scorch Time (min.
to 5 unit rise above minimum

@120°C) 21
Monsanto Rheometer at 140®C

Optimum cure, t90 (mins) 23
Cure rate, t90-t2 (mins) J7.5
Scorch time, t2 (mins) 5.75

I’hysical Vulcanisate Properties

Cure Conditions: 23 min. at
140°C Tensile strength (Kgs/cm”)

Unaged 259
Aged (14 days at 70°C) 237
Elongation at break (%)

Unaged 453
Aged (14 days at 70®C) 427
Modulus at 300% (Kgs/cm*)
Uiiagcd 168
Aged (14duysat70°C) 168
Hardness (Shore A)

Unugcd ‘60
Aged (14 days at 70°C) 65
DIN Abrasion loss (mm#)

Load ION 68
Dunlop Resilience (%) 54
Tear strength (Kg/cm) 107

TRAVANCORE RUBBER & TEA CO.

Flegd. Office
TRIVANDRUM

:'TRAT!'

Telex : 0435 204 TRAT IN

Producers of all Grades of Rubber

AMBANAAD ESTATE
Situated at THENMALA

RUBBER AND QUALITY TEA

Compression set (%), 22 hrs

at 70°C 32
Demattia cut growth life:
Initiation K. Cycles 60
Failure K. Cycles 245
Goodrich Heat Built up:

Dynamic compression set % 5
Temperjture rise (°C) at 28
25 mins

The Rubber Board has already

taken measures for ensuring bulk
production of the above speciality
rubbers viz. GP and CV Rubber
through the rubber processing co-
operative societies.
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