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CAMEL BACK
PART 1

% K. J. J.ti\Ah.4H, BSc.,B.Sc. (Ter/i).*

Manufaciure of C«imelback or Retread
compound is one of the major rubber
industries in India and accounts for
roughly 6% of the total rubber consvnii-
ption. With the rapid growth of auto-
mobile vehicle population in the coun-
try  this sector of Industry is bound to
show a rapid expansion. It is estimated
that in 1968 about 13.000 tons of caniel-
back will hs produced.

In the early stages of pneumatic tyres,
when cotton carcass was being used, ihe
life of the tyre carcass was of the same
order as that of the tread and retreadiisg
of tyres was not generally resorted to.
With the advent of synthetic yarns like
Rayon. Nylon, Polyester etc. in the tyre
construction, the life of the carcass in-
creased manifold compared to that of
ihe tread rubber anti thenceforward the
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retreading industry developeil. Since the
casing forms the major components of
the tyre costwise, retreading of the tyre
becomes an attractive economic projx)si-
tion. The present-day tyre carcasses are

strong that they last 3-5 retreads with-
out difficulty, even eight retreads in
fc.cceptional cases.

The retreading of a tyre is not too dif-
ficult a process and quite a number of
retrea(’’ng establis’ ments have come up
in our country both as medium scale
\uiiis as well as small scale units. Barring
a few ui'ti these r ireaders generally
purchase their requirements of the
camelback from the manufacturers of
catnelback—the tyre industry or medium
scale rubber factories.

The retread compound -is available in
many  forms—the familiar camel-back is
but one of these,"he name camelback
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gi-een cunilX)un(l extnidetl wuh a hump
like that of a camel, hi the centre. Pre-
sently these materials are available in
(he following forms.

1) Slab: Straight edge or bevelled
edge.

2) Camelback: Wingstock  (single
hiniip) or valley type (Double hump).

Slab : Straight edge slab can be direc-
tly calendered out from the mixing mill
using cutting knieves a<ljusted to the re-
quired width. This ty]>e can be manu-
factured by small scale rubber industries
also, as the only machinery required is
a mixing mill. Bevel stock is generally
extruded.

Mail is used for "resoling*’ or “toj>
capping” only the worn out tread part
on the tyre.

CAMELBACK : Manufacture of camel-
back requires s{>ecial extruders and
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hence it is manufactured by the mediimi
scale manufacturing units or the tyre
companies.

I'ne single humj> or double hump
camelback is wused for “retreading” or
“full capping” and is use<l when it is
desired to re-rubberise a worn tyre from
over the shoulder i.e. from beginning of
one sidewall over to the other sidewall.
The use of single hump or double hump
camelback will depend on the design of
the retreading mould.

Both these tyjjes are available in
various dimensions to suit the retreading
of various sizes of tyres. The dimension*
of these are expressed generally in a
specific manner. The widths of ami
crow'n are given as numerals recorded in
inches and eights an inch and gauge
is expressed in thirty seconds (1/32") of
an inch. Thus first the widths (crown-
followed Dby base) and then the gauges
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(gauge at center followed by gauge at
>houUler) are given in 2 to 4 sets of
numerals depen<ling on ihe ty>e of slab
or camelback. Jn case of widths upto )

inches the first ntanenil of (he sec for
widih  represents inches and the second
figure represents eights of an inch. For

widths cf 10 inches ant! above (boili
crown and base) the first two figures in
each set will be tliiriy seconds of an inch.
The set for gauge* cxj-resses thickness in
thirty seconds cl an inch. The method
will be undcrj-tood from the examples
given below.

Straight edge slab (Two dimensions

cnly)
Size 01 — 15 represents crown and base
swi(hh 04/8" and gauge Ifi 32".
Bevel edge s'lab (Three dimensions)
Size filO — 64 — Ifi represents cro’vn
Avidih r* — Base
width 6 1/8" and Range 16/.12".

\Vingstock
sions)

Sile 54-84—16 represents
crown width 5 4/8"

camelback (Three dimen-

Tyre* type Crown wi'Mh inchrs
Scooters I

Cars 1-5

]eeps U-6

IVnck* r»i-8

(Henceforth the word camelback will
ize used to include both slab and camel-
back materials, and camelback com)>otnid
will mean the tread compound only. The
cu.shion gum which Is also ahvays applied

to the camclhack will be discussed .«epa-
raiely).

Requirement of a Camelbackcom-
]Dound

A camelijack com|>ound when curetl is
exjjected to give the same performance as

Base width 8 4/8"

Gauge at centre 16/32"
Dotible hump (four dimensions)
60—90—18—20 represents

Crown wiilth 6"

Base width 9™

Gauge at centre 18/32"

and

(*ange at shoulder 20/32".

The brvel slab is generally wider at
base than at crown by i" forming a
bevel at the shoulder.

In camelback the base width Is general-
ly more than the crown width by 4" 5",
6" and so on in integral inches.

.Recently the sizes are expressed in
met. X system 'Jliso. In this system the
dimen.sions are given m the same order in
millimetres directly.

Generallv as the tyie si/e increa.ses the
crown widths and gauges of ihc retreads
rcquiretl will al.«o increa.<".

\ very, broad generalization for com-
mon retreads can be given as follows:

Gauge at Cx-ntn* inchcit

10/52

12/32-14/32
14/.12-15/32
16/32-18/32

ihe original tread which it replaces. The
propertio:, therefore, required in a canlcl-
hack comnis'jnd vulcanl/ate are:—

1) High abrasion Resistance.

2) High Crack and Tear resistance,

3) Goodflex fatigue resistance.

4) Lew beat build-up and resistance to

oxidative degiadation.

5) High Wet skid resistance.

6) Soft ride and low nolsc-Jevel.

7) Low rolling resistance.



The imiM)rtance of abrasion resistance
in ihe camelback Is obvious. The service-
life of the retread will depend on this
properly. No laboratory evaluation test
can give a correct picture about this pro-
jArty ;m<l actual service trials are still the
preferred way of gauging the j>erform>
ance.

However one fact has been clearly
establishe.l that as regards abrasion re-
sistance. the |>erformance o0Of com)X)unds
from different polymers can never be cor-
related wiih the tensile-strengths measur-
e<l in the normal manner in the labora-
tory. Recent wo*-k by R. EcV'r has shown
that the factor im|X)rtant is the ratio of
tensile-strength nt high temperature and
at high rates elongation lo the tensile
strength at Room temperature measured
at normal s]>eeds and not their absolute
values. Tensile sirengih is a good crite-
rion for quality control of camelback pro-
duction as per a particular recipe but it
can never be used as a yardstick for com-
paring cumelbacks made from different
I>olymers.

The abrasion resistance also depends
on the resistance of the compound to oxi-
dative degradation at high tem|)eraturcs.

Tear resistance is an imj>ortant pro-
]>erdy required in the retreads to be used
on "Off The Road" (OTR) tyres. These
tyres suffer more damage from cuts indu-
ced by the rough hard roads oyer which
they travel rather than by g”asion. Tear
resistance is correlated with high tensile
strength, high elongation and low modu-
lus. and when designing camelbacks for
use on OTR tyres designing for these
properties can be expected to give a good
performance camelback.

The rubber in the tread region flexes
when it passes through the foot-print
region. Due to continuous flexing during

ir>

ser\'ice life, flex-fatigue failure cracks a\>
pear in the shoulder region (radial cracks
in tyres treads) and in the tread grooves
(groove cracking in tyre-treads and re*
treads). These cracks are ilangerous be-
cause these develop depihwise faster than
lengthwise and quickly extend iipto the
casing, afterwards leading to separation
from casing.

Low heat build up is a property neces-
siiry in thick retreads only e”. on earth*
mover tyres. For passimger and truck tyre
retreads heat build up is not a problem.
The hc*at build up is low if t’e resilience
of the vulcanizate is high and the dyna-
mic modulus is also high.

The tyres run at higher temjjerature.
The temperature of the tyres running on
highways can reach as high level as 140°C
because of the continuous non-stop runs.
The retread exposed lo high temperatu-
res continuously undergoes fast deteriora-
tion not only on the surface (and abrades
away fast) but also in the mass of the re-
tread. Rcticad made from more heat re-
sistant rubber obWously scores over the
retread from less heat resistant rubber in
ser\'ice life luuler these conditions.

The properties wet skid resiftance, soft
ride, low noise level and low rolling re-
sistance are also properties conneaed
with the resilience of the retread.

Wet skid resistance or the ability of the
tyre to hold down to the wet road is im-
portant from ?afety j>oint of view. The
wet skid resistance is inversely propor-
tional to the r7ilience, higher the resili-
ence of the comi>oimd, greater the ten-
dency of the tyre to skid on wet road.

Soft ride and low noise-le\el depcml
upon the design on the retread and as to
the conijjound. Com|X)unds with low re-
silience give a softer ride and a low noise
level.



Ix>w rolliii}r icsistance <lc{>cnds on the
coeffickni of friciibii between the roud
and the reiread und also on the resilience
of the <om]K>und. Lcmcr the coefficient of
friction and higher the resilience lower is
the rolling resisiunce and higher is the
mileage I>er unit volume of the fuel.

1 hes>e facioi's [>lay more or less xm[x>rt*
ant role in designing of the camelback
compounds depending ujven the ty]>e of
ser\ice the retrea<l is expected to undergo,
and hence it is not unconniion to have
Aparaie conilM>und$ for camelbacks to be
iisetl on tyres f<r differring services.

From processing point of view the desi-
n»ble characteristics in the camelback
com]>ound are:—

1) Stoiage life.

2) Tiick

$) Nonblooming tendency.
<) Low nerve.

I'he |)eriotl lictween the time when the
camelback is prepared and the time when
it is cured may be very long even upto
6-8 months. This is because retreader
purchases the camelback from the manu-
facturer and >ince he has to store a large
number of si/cs of camelback suiting
dldeicnt tyres, the storage of the camel*
back is prolonged. 'I'ne camelback nuist
noi set up during the storage or it will
become useless for the retre.-.ding. Even
wi{h a slight set up in the camelback it
will have a high nerve making the splic-
ing difficult and the retread will mould
poorly. The other processing pro|;erties
are of .comparatively less imi>ortance.
Generally all camelbacks have an
undertread or cushion gum layer
of natural rubber conij>ound. So
long as this layer remains free
from sulfur bloom and does not set
up, ))roblem of adhering of the amiel-

back to the buffed casing due lo non-
tackiness of camclback compound is not
j>resent. Tackiness is retjulred at ihc
splice. But even here the problem is <»wcr-
come by placing ii thin strip of cushlon-
gum at the splice or by use of homogeni-
ser tool. Tack In tlie camelback com*
pounds is an important ()roperty only
when the can”elback is not lo be applied
with the cushion gum on ihe base of the
camelba< k.

Non-bl<M)ming tciulenty is essential in
the cushion gimi layer on the camelback
beaiuse any bloom, especially the sulfur
bloom, Kills the tackiness of the cushion
gimi. The nonblooming tendency in
ca'nelback con">oimds is desiretl mainly
from ihe |)oint of view of customer ap-

peal only.

Low nenc is desirable in the camel-
back. The reirtailers have a tendency lo
itietch the camclback while applying it to
the casing. If the camelback has high
nerve, splicing is diffiodt because the
camelback shrinks, opening the splice
either during the building stage or dur-
ing the storage of the retreaded casing
prior to cure.

Lastly is the most imporiant' point of
ccontMuics. The cost performance charac-
teristics i.e. the mileagt; obtained per
unit retread cost must justify the use of
tht* camelback. In camelback compounds
ihe pi'imary cost is that of the polymer
and, hence if greater extension of the
polymer can be carried out i.e. If the
polymer i*\tent of the camelback com-
{x>und ca”be re<Uice<l by use of other
cheaper ingreilienis without lowering the

service ).erforu)ancc of the retread,
cheanei- will be ihe <onijx>und in the
longer run.

Keeping in view the above require*

menis of tamelback compounds the de-



signing of com)>oiinds for camelback and
cushion gum is discu&sed below:—

Designing of Camelback compounds.
dioice of the Polymer

From viewpoint of abrasion-resistance
only ihe jiolyurethane rubbers are best
but cx)sr of these polymers is pmhibitive.
Vhe nadiiional rubbers used for camel-
bark compounds are natural rubber and
emulsion SBR. During ti.e last decade
several new general puroose rubbers
which have found a place in the tyre in-
dustry for use in tread and retread com-
pounds are solution polymerised [>oly
bu»"diene (ster'o polybutadiene) emul-
sion polymerised poly butadiene and re-
cently solution polymerised SBR (Stereo
SBR). The rubbers consi<lcred for ihis
;ipplication but which have not found
any substantial acceptance in the camel-
back field are butyl and EPDM (Solution
polymerised ethylene propylene terpoly.
tner rubbers).

Natural rubber:— Natural rubber was
ihe workhorse of the tyre and camelback
industry prior to the World War II.
Natural rubl”er retre.ids have good abra-
<iion resistance, high tear strength and low
heal build up. Tack of natural rubl>er is
excellent. However the drawbacks of
naiiual rubl>er retreads are:—

i) Lower abrasion resistance than SBR

retreads, ii) susceptibility to oxygen and
hence the degradation that ocairs duting

service-life especially at higner tempera-
tures iii) low flex fatigue resistance
(groove aacking) iv) lower wet skid re-
sistance than SBR retreads. (It is
reported that in England  wliere
rainy season is year around, truck
drivers refuse to drive trucks with tvre

ha\'ing natural rubber iifads or retreads.)

v) low shelf life es)>ecially for camelback
with the fine particle size fmnace blacks.

From cost ]x>int of view it is th'fficult
to extend the |x>lymer by use of high
black-high oil technique. Recently oil ex-
tension of natural rubber has been
studied and it has been found that suit-
ably oil-extended natural rubber can be
used for camelback compcHinds. But the
difficulty is that only special types of oils
can be used for extension and that such
extension can be carrieil out only at latex
stage or in high speed banbunes capable
of using upside-down mixing techniques.
Oil extension is not possible on normal
mixing machinery.. With oil-extension ilie
wet skid resistance is improved but- the
drawbacks of heal degradation and flex
fatigue do remain, are even enhanced.

Natural rubber is still preferred for
camelbacks where very high tear-resist-
ance is essential in the vulcani/ate e.g.
retreads on OTR tyres and tyres on earih
moving machinery tractors etc. The lyres
are thick and heat-build up has to be
kept low. Since these are slow spee<l vchi-
(les heat degi'adation is not so severe
problem if heat-bin'ld up is kept low.

SBR: M. present the rubber used in
largest ))ro]x>rtion for camelb:ick com-
pounds the world over is SBR. The pri-
mary reason is the high abrasion resist-
ance of the retreads especially at high
speeds. Under severe abrasion conditions
e.g. city driving (start-stop driving) ihe
\vear-life of SBR retreads is about
greater than that of natural rubber re-
treads. Under highway driving cmiditions
al«n wear life is about 20% greater than
fh.tc of natural rubber retreads.

The better wear life is also due to the
better resistance to oxidative degradation
of the SBR retreads. SBR has also better



resistance lo ftex fatigue. Under wet ro:id
conditions, the coefficient of rnction of
SBR retreads h better than (hat of natu-
ral rubber retreads under same condi-
tions (SBR retread 1.0 vs. 0,88 for natu-
ral rubber retread). The other factor in-
nuencing the wet skid resistance viz. the
resilience of SBR retread compounds is
lower than that of natural rubber treads
with I?ie Jesuit that the wet skid resist-
ance of SBR retreads is far superior to
that of natural rubber retreads. SBR
‘loves' oil and hence greater extension of
the polymers is possible by use of high
black-high oil loading techniques. Com-
paratively the retention of the abra.sion
resistance flex fatigue resistance nnd re-
sistance to oxidative degration even after
extension is excellent. The wet skid re-
sistance is enhanced by the extension.
Processibility of the |X)lymers in banbury
mixers or on two roll mixing mills is ex-
cellent. Though the coefficient of friction
under wet con<litions is higher than that
of natural rubber comj>ound.s under wet
conditions, under dry conditions the Fric-
tion coefficient of SBR comjX)unds is
lower than that of natural rubber com-
pounds. (SBR retreads 1.1. vs. 1.2 for
Natural rubber retreads). Hence in spite
of the fact that the resilience of SBR
compoimds is fractionally lower than
that of natural rubber compounds, roll-
ing resistance of romjx>unds of both rub-
I>ers are similar, hence fuel economy is
the same.

The SBR comj.'ounds, espcrially made
from the oilexiended SBR like Syna-
prene 1712. have lower nerve and hence
are easier to handle during the building
up jirocess. SBR compounds have longer
.storage safety evert li'hcn they ijre com-
poimded for equal cure-rate as that for
natural rubber coni|>ounds. Higher tem-

peratures of moulding can be used with-
out any reservations iibout reversion
occurring. The thermal conductivity of
SBR is higher than that of natural rub-
ber, hcnce the incubation_ time i.e. the
time required to bring the comfjoimd to

the curing time is less. In retreading
moulds the  heatflow isonly from the
outside and hence the incubation time

forms a co»if/(ler.(bJe part oi the ctning
lime.

Sr»R are ma'j-made rubbers and hence
*he |>roperties of the j)olymer can be
changed by changing the compositions of
the polymers. Synajjrene 1500 is a resili-
ent lubber cnly slightlyless  »ian the
nalu  .rubber. By oil extension or bv
increasing ihc styrene content of the poly-
mcr or by both, SBR polymers can be
chrainctl wv»hich have resilience charac-
teristics .>>imilar to those of butyl rubber.
Camelbacks from such rubbers arc as soft
riding, with  low noise level and wiih
high wet skid resistance, as that from
butyl rubber. High inu tyres have ireads
made from high styrene content-oil ex-
tended SBR. Retreads for such tyres ran .
be made only from same type of SBR if
the tomfort level is to be maintained.

One more reason of jx>pularity of SBR
for ireads in the developed countries has
been the availability of carl>on-black
masterbatches. In camelback compounds
the performance of the \ulcanizate
j:ends uj>on the proper dispersion of (ar-
Ix>n black. In masterbatches the manufac
turer alrAdy gets the black unifornilv
dispersed in ihc polymer. The mining
time fo:' camelback compounds is also
ilrasiically rediiceil since in camelback
com[>oiind the main part of the mixing
cycle is tiiilisetl for mixing the carbon-
black. With carbon bbck tnasterbaiches
all that 'ihe camclback manufaciurers



have lo tlo is to mix the vulcani/ing in-
gretlients anil activators. Because of the
simplicity of manufacturing the camel-
back from the masterbatches, many re-
treaders in the ileveloped countries have
started manufacturing themselves their
requirements of camelback. In USA and
Europe the latex base carbon-black
masterbatches are popular but in Japan
the hot njixed masterbatches made from
the dry SBR polymer are jx>pular for
this use.

Natural rubber cushion-gum has to be
used with SBR camelback. With the
cushion gum layer of natural rubber com-
pound, and if as stated before, a thin
strip of the cushion gum is placed, at the
splice, SBR camelback presents absolutely
no jiroblem at building up stage. In cases
where the cushion gum is not applied
blending of SBR with natural rubber
will gi\e adequate green tack.

With the recent methods of retreading,
e.g. arbitread process use of cushion gum
is eh'minated, but these new metho<Is can-
not be adopted in In<lia because the
necessary equipment is not available.
However in India very few manufacturers
give camelback xvithout the cushion gum.

Higher heat build up is not as acute a
problem in retreads as in the original
tyre. At retread stage, the casing is fully
grown and the contribution to heat deve-
lopment by casing is low. The retreading
material replaces only part of the original
tread and considerable part of natural
rubber tread is left in conjimction with
carcass. Therefore except for very thick
threads as used on tractor or carthmoving
equipment tyres, SBR content of retread
can be increased considerably than that
used in the original tread.

SBR retreads have lower tear strength
than natural rubber retreads and hence

where very high tear resistance is essen-
tial e.g. on lyres for earthmoving machi-
nery, SBR retreads are likely to give
lower peiformance. However for all auto-
mobile and truck applications, SBR
camelback compounds will give adequate
tear strength.

Generally for retreads for tyres for
passenger car, motorcycles light trucks,
Synaprene 1712 is  suitable.  The
Synaprene 1712  retreads have  ex-
cellent abrasion resistance, flex fati-
gue resistance, heat resistance and

wet skill resis. uice. The polymer can be
further extended by use of high.black-
Iigh cil tei’hnique for better economics.
Synaprene 1514 is useful for retreads of
high  mu tyres. Foi medium truck tyre
(upto  900-20 size) retreads Synaprene
1500 should be preferred because of the
greater  resilience and higher tear
strength of irs vulcani/.ates than that of
those from Synaprene 1712. Blends of
Synaprene 1712 with natural rubber can
also be used for camelback compounds
for this apj)lication.

Steren-Polybiitadiene

This polymer made its debut on the
tyre applications field in 19{j0. Very high
hopes were raised about this polymer as
a complete replacement of natinal rub-
ber. However experience over the vyears
has limited the sco]>e of the polymer in
Tyre Industry.

Stereo polybutadiene vulcanizates have
exceptional resilience (higher than that
of natural rubber) and low coefficient of
fiiction on dry roads (0.72); better abra-
sion resistance than even SBR com-
pounds, good fatigue resistance good
heat resistance Jind excellent low tempe-
rature  ])roperties. All these properties
would have made it an exceptionally



good polymer for tyre applicHtions.
Trends made from tliiK polymer give
longer wear liie than SKR treads nnd
mileage obtained per gallon is greater be*
caitse of low rolling resistance. But its
limitations have considerably restricted
its use in this field.

The i>olymers are very difficult to pro-
cess nnd hence have to be used in blends
with either SKR or nattnal rubber. The
polymers have no green tack. Because of
these troubles the polymers be handled
only in banburies.

The tear resistance of the vulcanizates
is very low and on rough roads cracking,
chipping and chunking are severe pro-
blems.

The high resilience nnd low coefficient
of friction on wet surface (0.52 vs. 1.0
for SBR) give a very low wei skid resi-
stnnce and make the tyres or retreads
very imsafe on wet roads. In -UK one
tyre company advertises that then- tyres
do not contain stereo )>olybuiadiene nnd
hence are safe lyres.

Though resilience of these polymers
is high, the internal friction is also high.
The |x>lymers have to > compounded
with low sulfur levels to get some tear
resistance in the vidcani/ate. But at low
sulfur levels, resilience is re(Uice<l. Thus
in practical com])oiuuls it has been
found that the heat build up characteri-
stics of the vulcanizate are similar or
even inferior to those of vulcani/aie from
natural rubber.

Abroad the enthusiasm about these
]>olymers has waned out and titeir aihare
of the rubber consumption has remain-
ed almost static in last two years.

In India few tyre companies have
evaluaietl ihese j>olymers for car tyres
and in camelback comjiounds. Unless

some breakthrough occins in their manu-
facturing techniques anti their limita-
tions are overcome, these polymers are

unlikely to have wide-sprea<l usage in
our coiuitry in tyre and camelback In-
dustry.

Another recent newcomer in this field
is enuilsion Polybutadiene. The jxjiymer
was originally ma<le in AVorld War Il
perio<l as arctic rubber but was found to
be very difficult to process. Recent advan-
ces in emulsion polymerisation tech-
niques made it possible to get a rubber
with  better processing characteristics.
This rubber has better abrasion resis-
tance and flex fatigue resistance than'
SBR, gooil ageing characteristics and ex-
cellent low temperature properties equal
to those of stereo {X)lybutadiene. Its re-
silience and wet skin resistance characteri-

stics are similar to those of SBR. Its
blends with natural rubber have excel-
lent properties. Even with addition of

this |J)olymer upto *10%; of the total poly-
mer in natural rubber comjX)un<l, the
is retained. Natural rubber retreads have
green tack of natural rubber compoiuul
low heat build up characterisijcs but dur-
ing service life as the ageing proceeds
the heat buildup characteristics deterio-
rate fast and the heat generation becomes
e\en higlier thaii that in .a SBR retread
age<l for the same period. Part replace-
ment of natural rubber by the emulsion
j>olymerised polybutadiene has been
claimed to eliminate this heat build up
reversion of natural rubber. The wet
skid resistance of the retreads is far bet-
ter than those of retreads from stereo
|>0}ybutadiene.

Stereo SBR lias been developed and is
under active evaluation stages in USA.
This j)olymer has gi"men very promising
results. The vulcanizates from this poly-



mer have better abrasion resistance, flex
fatigue  resistance than SBR; the heat
build up is low and wet skid resistance
is as good as that of SBR. This polymer
however is still in developmental stage
and may yet take quite some years before
it becomes a contender in this field. Butyl
has long been considered for the retread
use. The excellent low temperature
characteristics, low hysterisis, abrasion
characteristics similar to those of natural
rubber, excellent flex fatigue resistance
and resistance to heat and age of the
butyl compounds would have made it
possible to use it for tyres where ex-
treme comfort levels are desired. The
chief difficulty has been the complete
noncompatibility of the polymer with
the other normal unsaturated polymers.
Therefore special precautions are neces-
sary in processing the polymer in the
factory and special cementing solutions
are necessary for its application to the

casing. Its use was limited at one time to
lyres of high mu type and tyres for icy
roads. The development of high styrene
SBR rubber have eliminated butyl from
the high mu tyre field and the polybuta-
dienes have replaced it from tyres for
low temperature use.

EPDM rubber was supposed to become
the cheaoest polymer available because

of the cheaj. less of the raw materials
ethylene and propylene. The rubbers
have good abrasion resistance, excellent

flex fatigue and age resistance. The poly-
mers can be extet.Jcd to a fai greater
extent than any oiher polymer. There-
fore the polymer raised great wcpecta-
tions. However manufacturing costs erf
the polymer have been found to be high
and the non-compatibility with other
polymers has r«tricted its use. The poly-
mer has not made any headway in tread
and retread compounds as yet.

To be continued



Part U

I"NE'TEADS must have a very high
resistance to wear and tear The
prlinary filler must therefore be a very
highly reinforcing filler. Fifty year& ago
.zinc oxide was used as the reinforcing
iilfer for tyre tread compounds but once
tne better reinforcing characteristics of
the carbon-blacks became known, car-
bon-blacks have become almost the sole
filters to be used in tyre tread and re-
tread compounds.

TARBON BLACKS

The reinforcing characteristics of the
blacks depend on the particle size of the
black, finer the black higher the reinfor-
cing effect. Therefore the fine particle
size blacks like EPC, MFC. HAF, ISAF
and SAF are the ones considered suit-
able for use in tyre tread and retread
compounds.

The channel blacks FPC and MPC
were favourite blacks in this trade when
the blades were cheap and the natural
rubber vras the only polymer available
to the Industry. Because of the increased

*The first part of this articlf ii'as puhlhhed in
April 196S issur-pus. ii-24.

By K, J, JANAKAR, Technical Officei™
g/%c‘éhgpc« and Chcmicala Ltd.,
r*t.

cost of their raw material—the natural
gas—and the low yield of the black, thi
cosf of these bladis has been steadily go-
ing up and now the cheaper fine particle
size furnace blacks have taken up the
place of the channel blades.

In spite of the higher cost these blacks
do find applications in this industry in
certain few applications. The channel
blacks give low hardness low modulus
natural rubber vulcanizates with excel-
lent tear strengths. Therefore in cases
such as retread compounds for earth-
inover tyres in which tear strength of
the vulcanizate is more important than
the abrasion resistance, these blacks are
used along with natural rubber.

One additional reason of their popu-
larity in the days previous to the dis-
covery of the sulfenamide class of accele-
rators was their retarding nature giving
very safe processing with natural rubber
compounds. Recently fine particle size
oxidised furnace blacks (ASTM dass S)
known as channel replacement Furnace
blacks (e.g. Philblack 55) have come on
the market. These blacks are cheaper in
cost than the channel blacks, but give
equivalent |>erformance.



From vievv-point of abnisfoii icsfsi-
ance however, the channel or ihe oxyge*
nated furnace blacks rank lower to the
equivalent particle size normal furnace
blacks.

With the advent of Siyrene-butadiene
rubbers in the tyre field, the furnace
blacks have become more jwpular.
These blacks give better processing and
physical properties in SBR than the
channel blacks. W!'iih the recent advan-
ces in carbon black technology it is now
possible to control at will all the foiir
characteristics of the carbon black-
particle size, surface area, chemical cha-
Taclerisiics of the surface and structure.
The surface area (independent of parti-
cle si/e) and the chemical characteristics
of the surface are changed by oxygena-
tion. The vital characteristics from vieu'-
point of abrasion resistance are the par-
ticle size and the structure.

The wear life cf tread or retread in-
creases with decreasing particle size of
the black w'hile increasing black struc-
ture contributes to increased tread life
under severe service conditions. The
particle si/e of modern furnace carbon-
blacks ranges from 20 mniu (10-* mm)
to 150 mmu. Structure as measured by
Dibutylphthalate absorption varies from
Ofi cc/gm to 14 cc/gm. It is also possi-
ble to get carbon-blacks wlth the same
j)article size range but with different
structures and a wide range of spectrum
is now available. The blacks used in re-
tread industry are:

HAF-HS ISAF-MS ~ SAF HS
FFF HAF ISAF SAF
HAF-1.S LSAF-1S  SAFLS

Among these tlie ‘SAFs give the ulti-
mate in abrasion resistance, however be-
cause of the extreme fine particle size
the dispersion of these blacks is a prob-
lem and the flex characteristics of the
vtdcani/ate are adversely affected. Some

success has been achieved with SHR
masterbatches of the black and retread
compoimds based on siich masterbatches
are used for retreading of tyres demand-
ing supreme abrasion resistance.

The blacks commonly usetl in the m-
dujtry are the ‘HAF’s and the ‘ISAFs.
ISAF gives almost as good wear |>erfornj-
ance as the SAF black. In original
tread com])ounds, ISAF black is still not
preferred as there is a greater tendency
to groove-cracking wirh the black. Bur.
in  retreads groo\e-cracking is  less
troublesome and hence ISAF blacks can
be used.

For premium retreads ISAF blacks
are usetl in SBR or SBR VR blends.
This combination of better abrasion re-
sistant |3olymer and better abrasion re-
siscant carbon blacks gives retreads with
superior resistance to abrasion. The
main difficult'es With the black compar-
ed with HAF are the greater difficulty of
dispersion of the black especially on
mixing mills and the higher heat build
iij) in the retreads in service.

Work Horse of Industry

The work horse of the inthistry is still
HAF black. This is the major black
used in the original tread as well as in
retread compounds. In USA there was a
trend towards increasetl replacement of
HAF by ISAF but with the passage of
the safety bill, there is ~hift back to
HAF the black proved over the yeais.

The recent variant introduced in
these blacks is structure variation. HAF.
ISAF and SAF blacks are available in
normal, low structure and high struc-
ture. High struaure blacks are easier to
disperse and improve processing. In vul-
canizates with equal loading of blacks,
these blacks will give higher hardness.
At equal loading of ihe blacks or when



compounded for equal hnrdness, these
blucks give higher modulus, belter abra*
sion resistance especially under severe
wear conditions, but with higlier runn-
ing temperature and lower flex resist*
ance, in SBR.

The low structure blacks give lower
mo<UiUis vidcanizates with higher tear
strength. The lower structure blacks are
more difficult to disperse in the rubber
than the normal blacks. The high struc-
ture Dblacks and the norm<il structure
blacks .should therefore be prefened for
highway tyre retreads with SBR and he
low structure blacks for “off the road”
tyre retreads and especially those from
natural rubber.

Furnace Black N 285

The latest carbon-black coming as a
contender for the tread rubber applica-
tion is the furnace black N 285. It has
particle size range intermediate between
that of HAF and ISAF and it is a high
structure black. Thus N 285 can be used
to impart better wear resistance than
HAF without the attentlant fiex-cvack-
ing and higher rinining temperatures of
fSAF carbon-black.

IUie fine particle size (20-30 mmu)
carbon*blacks are the major blacks used
for retread compounds but the coarser
blacks are use<l sometimes for part re-
placement of the fuie panicle si/e blacks
either for processing advantages or for
special properties e.g. low running tem-
peratures in thick tractor lyre retreads.
Carbon-black FEF is used in minor
guantities for this purpose.

At one time the coarse thermal blacks
FT and MT were being used as part re-
placement of the then costlier fine pani-
cle size blacks in cheaj>er grades of
camelbacks. With the advent of high
black—high oil techniques, these blacks
are rarely usetl in camelback com-

pounds.

MINERAL FILLERS

Mineral fillers have been rarely used
in tread or retread compounds. However
with recent advances, silica fillers I»ave
been developed with reinforcing quali-
ties equivalent to those of carbon-blacks,
and coloured tyres are now within realms
of possibility. Retreads for these coloured
tyres will of course have to be based on
these same reinforcing mineral fillers.
The volume cost of these fillers is still
high and coloured tyres are still a rarity.

Recently it has been obsened that in-
clusion of reinforcing silica fillers in
normal black tread com]>ounds changcs
the nature of tear of the vulcani/ate
from a jilain tear to a knotty tear. The
t'»ar strengi*i is not enhancetl much but
ihe tearing energy is enhanced consider-
ably. This has a bearing on chipping
and chunking problems connected with
tread. Minor quantities of silica Afillet's
(3*5 phr) are being usetl in synthetic
rubber tread compoimds to this end and
can also be used in retread compoiu'.ds.

Har<l chy has been recommended in',
synthetic rubber retreads- for improve-
ment in cut growth resistance of ilie re-
tread? at levels of 10-15 phr. Very fine
particle size clay is e.ssential otherwise
coarser particles of clay are more likely
to cause more flex cracks.

Zinc oxide is used for its accelerator-
activation capacity. Zinc oxide is one of
the most difficult filler to disperse effici-
ently in rubber compounds. A badly dis-
persed zinc oxide will lead to early flex
cracking. The particle size of the oxide
is important and the oxide must be free
from grit and zinc metal traces.

PLASTICJSERS AND SOFTENERS

The primary function of the plrtslici-
ser in a camelback comiX)und is to aid
the proce.ssing. Addition of the plastici-
ser softens the rubber, thereby increases
the rate of absorption of the filler and



reduces the rate of heat generation on
the mixing mill and the extruder. It also
enhances the extrusion rate. However
the plasticlser must be such that it will
not adversely affect the disj>ersion of the
ingredients or the quality of the retread.

Not all the plasticisers used in rubber
industry are suitable for wuse in camcl-
backs. The plasticiser has to be carefully
chosen especially when the camelback
compounds are to be based on high car-
bon-black high oil loading techniques.
The plasticiser must have a good com-
patibility with the jx)lymer, very low
volatility and should ha”e the Ileast
effect on the cure-activity of the com-
pound or the ageing characteristics of
the vuicanizate.

*'he plasticisers and softeners used in
camelback industry can be classified as
follows:

A) Petroleimi Oils

B) pine tar, pitch or resin

C) Special plasticisers

Petroleum OQils

These are the refined residues from
the refineries nearer to lubricating oil
base stocks. The requirements of a good
processing oil for camelback com]>onnds
can be given as:

. i) Free from asphaltenes

ii) Nitrogen bases below 10 per cent:
The nitrogen bases have good plastici-
sing effect and tack but these affect the
cure rate.

iii) First aciil;>ffins low (below 20 j>er
cent): The first ucidaffins are unsaturat-
ed compounds, hence may form gunnny
resinous products during storage and
may also rob the polymer of the sulphur
during vulcanization to some extent.

iv) Paraffins below 20 per cent: These
fractions have lower compatibility with
natural rubber or SBR and may bloom
out of rubber when added above certain
level.

The petroleum rubber process oils are
classified into three groups.

A) Paraffinic

B) Naphthenic and

C) Aromatic processing oils depend-
ing on the percentage of carbon-atom.s
on the hydrocarbon chains.

A rough guide to the classification can
also be foimd from the aniline {7int
(i.e. the temperature at which the oil
becomes soluble m aniline).

It is the aromatic class of oil< that ai*?
suitable for wuse incamelback com-
pounds. Generally the higher»he aro-
maticily i.e. higgler the percentage of
aromatic carbon atoms in the oil hydro-
carbon (or as a rough guide lower the
aniline point) and higher the mol“?cuia.
weight (or viscosity) of the oil, better
the compatibility of the oil in mbber
and also the processibility of the com-
j)oimd. These oils help the dispersion of
carbon-black in the rubber to some ex-
tent, impart some green tack and have
less influence on the tensile strength,
tear strength and cut growth resistance
of the wvulcanizate. Hex resistance is
many a time enhanced because of the
better dispersion.

Addition of any j)lasticiser to the
camelback generally reduces the abrasion
resistance but in SBR if the hardness of
the retread is maintained by simultane-
ous additions of carbon-black along
with plasticisers, surprisingly  large
quantities of oil and carbon-black can
be incorporated before the abrasion re-
sistance of the retread diops, and higher
the initial molecular weight of the SBR
polymer greater is the quantity of oil
that can be added.

This observation is at the basis of the
use of high black high oil loading com-
pounding technique of SBR—eamelbacks
and the preference for SBR-1712 in stich
compounds. This compounding lechni-



que is not possible in natural rubber be-
cause during the addition of the larger
quantities of oils and black the molecu-

lar  weight of natural rubber de-
grades and hence the physical
properties and the abrasion resist-

ance of the vulcanizate degrades. Ano-
ther drawback is that the aromatic oiis
h'ive a solvating action on the natural
rubber molecule and higher additions of
the oil make the stock sticky, devoid of
«Strength and body thus making the pro-
cessing difficult. In SBR $uch problems
ilo not arise, because of better affinity of
the polymer *o these oils.

A slight disadvantage of the aromatic
oils as compared to the other two types
is the slight lower resilience but this is
outweighed by the »“ther advantages.

Typical specifications of suitable aro-
matic oils are:—

1) Aniline point 30®-50°C.

2) Hydrocarbon analysis C-aroniatic
36-48%, C-naphthenic 11-29% C-parafli-
nic 25-41% (—Cp not lo be confused
with the paraffins in Rosiller analysis
mentioned before. Cp is the number of
paraffinic carbon atoms on the hydro-
carbon chain and paraffins in the Rost-
Uer analysis is the fraction of the oil
which have no reactivity even with fum-
ing sulphuric acid).

Nitrogen bases 2.5 per cent

First acidaffins  below 20 per cent
Second acidaffins 60 per cent or alkK>ve
Paraffins below 20 per cent

High Blaek —
High Oil Loading Teehnltiiic

The camelback compounds are com-
[x>unded to a certain hardness (around
60 Shore A). In natural rubber com-
pounds therefore a definite loading of
carbon-black is used with only a minor
quantity (3-6 phr) of processing aid,

which will give the required vulcanizate
hardness. Higher loadings of carbon-
blacks give lower flex life and low'er
quantity of black gives lower abrasion
resistance. Higher amounts of processing
oils cannot be used because of the dete-

rioration in abrasion resistance of the
retread.
However in SBR compounds high

loadings of oil are compatible and there
is no appreciable loss in abrasion resist-
ance provitled ihe drop in hardness
caused by the addition of oil is compen-
satetl by increased loading of carbon
bi.iCk. Thus the polymer can be extend-
ed to a great degree by simultaneous
addition of the black and the oil. and
thus economic camelback COm|30imds
can be obtained witjiout any loss in per-
formance of the retread.

The following can be used as a guide-
line « for Synaprene camelback com-
pounds.

(1) For every phr HAF above 50 phr
loading in Syriajjrene 1500, 0.8 phr extra
oil is addetl e.g.

Synaprene 1500 100 100
(.'arbon black HAF 50 62.5
Aromatic Oil 8 18

ii) For every phr HAF above 50 phr
loading in Synaprene 1712 1 phr extra
oil is adde<l e.g.

Synaprene 1712 100 100

(Carbon-black HAF 50 62.5

Aromatif: Oil 3 15
This will maintain the hardness,

modulus and the stiffness of the com-
jiounds to the level of that of the coi\-
ventional compounds. The compounds
so made are not only economically ad-
vantageous, but also more safe as the
wet-skid resistance of the retread in-
creases (High mu).

Pine Tar Products

These are residues from pine-wood



(Con(d. from page 11
face. Typical levels woiiUl be:

Samoflex IP 0.5 phr
Santoflex AW 1.0 jjhr
Paraflin Wax 1,0 phr
Synaprene rubbers contain sufficient
antioxidant to protect against normal
oxidation but in® case of camelhacks
based on blends of natural rubber and
Synaprene rubbers or natural rubber
alone, protection against normal oxida-

tion has also to be provided for. Hence
for such camelbacks the level of Santo-

Hex IP has to be raisetl. The tvpical
lev'As for these camelbacks would be;

Santoflex IP 1.0 phr
Santoflex AW 0f phr
Paraffin wax 1.0 phr

Santofls.x IP and Santoflex AW are
both powerful antiozonants and each
functions by a separate mechanism to
act as antiozonant. Santoflex IP increases
the critical stress at which the ozone
cracking would be maximum while
Santoflex AW reduces ihe rate of crack
growth. The combination delays the on-
set of czone cracking and reduces the
crack growth also. The paraffin wax
should have a melting point between
65-70°C.

CHOICE OF CURATIVE SYSTEM
When channelblacks were being icscd,
because of their retarding nature, the
benzothiazyl disulfide (MBTS) accelera-
tor provided a sufficient safety during
processing and storage of the camelback.
However with the advent of funince
blacks which do not have the retarding
nature and on the other hand because of
their structure are slightly hot process-
ing during mixing, warming and extru-
sion, the safely given by the acceleiator
is quite inadequate and sulfenamide
class of accelerators have become a must.

Another important part of the cura-
tive system is the sulphur in camelback

. pletely insoluble in

compounds, traditionally the insoluble
variety of sulphur is used for two reasons
viz.

1) to reduce the blooming of stilphur
and

ii) to increase the storage life of the
proiluct.
Retread compounds contain suljjhur

at 2-S phr level. Soluble sulphtir at th's
level is soluble in rubber at the mixing
mill temperatures. But at room tempe-
ratures the solubility of sulphur in Tub-
ber falls to only 0.7 phr. Hence the ex-
cess blooms out slowly and Kills the sur-
face tack of the camelback. The bloom
cannot be removed by solvent swab.
This leads to the difficulty in building
up and proper fusion of the retread to
the casing. Insoluble sulphur a poKme-
ric allotrope of normal sulphur is com-
rubber and there-
fore does not bloom. Thus the green
tack of camelback is preservetl.

Itloomtng of Sulphur

Insoluble sulphur is inactive and does
not cross link with rubber till 90°C. at
which temperature it gets convertcnl to
ordinary active form. So if during the
]:rocessing stages or during storage, the

temperature of the rubber stock does
not reach upio 90®C, the compounds
containing insoluble sulphur can be

stored for long periods.

Blooming of sulphur must be avoided
on the cushion gum side of the camel-
back. Hence use of insoluble sulphur is
a must in the cushion gum compound.
The low carbon-black loaded compjufid
undergoes only warming and calender-
ing operation and it is possible to. main-
tain the calendering conditions such
that the rubber temperature does not go
above 90®C the transition temperature
of insoluble sulphur. However in case of
the tread part of the camelback the con-



(litions are dilTerenl. Acuially blooming
of sulphur on this pan of the (amelbatk
is not a serious drawback, cxcejxing
that of customer appeal.

The main advantage of use of insolu-
ble sulphur is for the eiihancemenr of
the storage life. Hou'e\er the tread part
camelback is a comparatively stifi com-
pound and it is very difficult to main-
tain the rubber temperature below 90°C
(hiring processing especially during ex-
trusion. in case of slab material directly
calendered from a comjjaratively cool
mixing mill there may not be much
reversion of insoluble .sulphur to the so-
luble stage and storage stability of the
slab may remain good but in case of ihe
extruded camelback where the tempera-
ture of the extrudate goes as high as
90°-100®C, at least for a short duration
of time.

Insoluble Sulphur

The insoluble sulj>hur may get parily
convened lo the soluble variety thus
losing partly the advantage of insohihic
sulphur in prolonging the storage life of
the camelback.. Therefore at present use
of insoluble sulphur is limited to the
cu~hion giun compounds only and nor-
mal soluble sulphtn* is used in the tr(>ad
part of the camelback especially when it
is based on SBR rubbers. Synaprene
rubber compotmds have inherently bet-
ter scorch safety and hctue the storrige
life of synaprene canu-lhack is more thun
that of the corresponding natural nd)>
her compound. Even at normal tempe-
ratures. normal sid])hiu' has less blo<jm-
ing tendency in SHR es]>ecially the oil-
extended varieties than in natural rub-
ber. Therefore the customer appeal is
also better.

Exjjcriments w'ere carried om in our
Technical Service Laboratory on the
effect of use of normal soluble sul])hur
in Synaprene rubber camelback com-

pounds.

Following two compounds
pared and stored at room
for 8 months in Bombay. (February to
October) packed in polythene liners.
They were checked for blooming and
the Moonej® Scorch time.

were pre-
temperature

Synaprene 1500 100 —
Synaprene 1712 — 100
ISAF - 12.5
H.AF 50 375
Aromatic Oil H) 8.5
Zinc Oiide S5 35
Stearic acid 2 15
PBN 0.5 0.5
Santocure 1.2 1.0
Normal Sidphur 2 15
Mooney srnrrh time Mi'™" 'es to
5 point rise # t26°C
Original 39 25
-Vfter 32 weeks storage 32 23
Blooming tendency
slight at * XJL.
edges not
covered with
polythene.
Thus in Synaprene 1712 camelback
comi®ounds use of the costly imported
insoluble sulphur can be avoided. The

storage stability of the Synaprene camel-
back compounds is high in spite of the
fact that normal soluble sulphur is used
in the compounds.

Tl»e storage-life of Synaprene camel-
backs with treads containing nonual
sulphur can be further'enhanced by re-
placement of the Santocure. accelerator
by Santocure KS or still preferably by
Santocttre MOR along U'ith small quan-
lilies of the retarder 'Curetard’.

Typical regular curative systems would

be:—

Synaprene 1500 100 —
.Synaprene 1712 — 100
Santocure MOR 11 11
Curetard 0.5 0.5
Sulphur normal 1820 1517



This aire system will require about 5
minutes per 1/32nd inch of ~uge of
camelback for passenger tyre retread
cure and 6*7 minutes per 1/32nd inch
gauge for truck tyre retread cure.

In advanced countries now generally
‘Fast’” or ‘Quick cure’ camelbacks are
manufactured. The ‘fast cure' stock
develops optimum physical properties in
20525 minutes versus 35 minutes @
143°C. for normal camelback stock.
Addition of C2 phr of DPG to the nor-
mal XM regular stock will convert it into
a fast cure cam ’back. The fast cure
camelback will require about 3 1/3 and
5 minutes per 1/32nd gauge for passen>
ger and truck tyres respeaively.

However in the tropical climate as in
our country, the storage life of fast aire
camelback is very limited if normal sul-
phur is used in the com)>ound. Hence
fast cure camelbacks are made only by
those manufacturers who do the re*
treading themselves and can
the stock quickly.

consitme

COMPOUNDING OF CAJMELBACK
The properties desired in a camcl-

back ccHTIi]X)imd are:**
Mooney Viscosity ML4 (H 100°C. 30-45

Mooney Scorch Time minutes
to 5 point rise & 126°C.

Cure-time tfi 152®@C.
(on 1/8" thick test
slab)

Shore Hardness A

Modulus @ 300%
Elongation

20-30 min.

about 30 min.
55-65

90-120 kg/an-

Angle*tear strength kg/cm. 35-60

The already stated tensile-strength and
elongation at break are no criteria for
performance of a camelback. Synaprcne
camelback with a tensile strength 225

kg/cm* will have a far better wear life
than a natural rubber MPC camelback
with tensile strength of above kg/
cm-. Tensile strength is a good quality
control criterion for checking the disper-
sion in a number of batches of the same
compoimd.

Heal Build-up Problem

Hm* better abrasion-resistance in the
retread, Synaprene rubbers are the ideal
rubbers. Since heat-build up is not so
severe a problem in camelbacks, Syna-
prene rubbers can be used even in cases
where these rubbers cannot be used in
original treads because of the heat build
lip problem. The advantages are the
better wear-life and the better flex re)iist«
ance of the retreads.

For passenger tyre camelbacks Syna-
prene 1712 is preferred because of its
better road holding ability, relative free-
dom from noise and lastly for better eco-
nomics. The economics can be further
improved by use of high carbon black,
high oil techniques. In passeng” tyie?,
the wear action is mainly of 'rubbing’
nature because of the frequeng* of 'stop
and go' type motion and the abrasion
resistance is of primary impcu'tance and
the extended compounds have almost as
good abrasion resistance as the normally
loaded ones. In addition the safety ou
roads especially on wet roads is further
enhanced.

In truck tyre camelbacks because of
the heavy loads, in addition lo the wear
by the normal rubbing action, wear also
occurs by cutting action and some in-
creased resistance to cutting or tearing is
necessary. For this reason the camelback
compounds are based on blends of Syna-
prene 1712 and Synaprene 1500 for
Light-truck tyre retreads, on Synaprene
1500 alone for larger truck lyres and on



lends of Synnprene rubber ami nntnral  18/32" gatiges). Typical
would be as shown in table A below:

.ibber for thick cnmelbacks (16/32" or

TABLE A

Typical Formulations

\SSENGER TYRES

Trt*u<ls
eynaprene 1712 100 100
R.MA — —
Carbon black HAF 50 (€]
Carbon Black FEF — —
Aromatic Oil 3.5 12.5
Pine lar — —
Zinc Oxidw 3.5 3.5
Stearic acid 2.5 2.5
Santoflex AW 1.0 1.0
Santoflex IP 0.5 0.5
Paraffin wax 1.0 1.0
Santocure MOR U 1.1
Curetard 0.5 0.5
Normal sulphur 17 1.7
fnsoluble sulphur L. A
TRUCK TYRES CAMELBACK N
Prcmlun»

Synaprene J500 lof; 0
Synaprene 1712 — —
RMA — 20
HAF 02.5 50
Aromatic Oil 15 «
Zinc Oxide 3.5

Stearic acid 3 4
Santoflex AW 1 0.75
Santoflex IP 0.5 0.75
Paraffin wax 1.0 1.0
Santocure MOR 1.1 I.t
Curetard 0.5 0.5
Normal sulphur 1.85 2.0

Insoluble sulphur

foimulations

(lushioiiguni

Economy

60
40
fi5

4
2.5
075
0.75
1.0
oy
0.5
1.0
1.2

(To Be Conliniied)



PART Il

(ContiniH>d from ithie page 33)

pO R better processing characteristics

especially for mill-mixing, the pass-

enger tyre camelbacks can be based ad-
vantageously on HAF-HS.

If Banbury mixing facilities are avail-
able HAF can be partly or wholly re-
placed by ISAF for better wear life.

Manufacture o( Camelback

The mixing can be carried out in
Banburies or on mixing mills.

Banbury Infixing

Generally two stage mixing technique
is used. When natural rubber is used
alone or in blend with SBR, it is 4re-
peptised and then used. Synaj)rene /rub-
bers do not need any premastication and
can be used directly for making the com-
)x»imds.

In the two stage mixing a masterbntch
of the polymers, fillers, activators, plasti-
cisers and antioxidant is made. General-
ly this operation is carried out under
high speed mixing. The addition

By K. J. JAN4KAR, Technical Officer,
Sratheiics ana Chemicals LI...,
Mudras.

polymers + zinc oxide
+ aniioxidants 2) c.'irbon-black&+stearic
acid and 3) when the temperature
reaches around 120°C, the oil is inject-
ed.

The batch is dumped at tempera-
tures between 150°-160®C. Temperature
at dump should not be allowed to reach
higher figures because of excessive car-
bon gel formation. Though the forma-
tion of carbon-gel increases the abnision-
resistance, the flex resistance is adversely
affected.

After a rest jjeriod of about 24 hours
ilie masterbatch is fed to the banbury
again with rotors at low s]>eed and the
curatives are added. The batch is duni|>
ed at temperature of around 120°C.

sequence is 1)

This remastication of the master gives
good dispersion of carbon-black in the
polymer and the processing characteris-
tics of the compound (e.g. die swell, ex-
trusion rate etc.) are improved. Becausc
of the low working temperature the
scorch safety of the compoimd is )>etier.



Tlie safety h more enhanced if the acce-
lerator is added on the slab off mill
rather than in the banbury.

Mill'Mixing
On mixing mill because of the low
temperature of rubber attained xm the

mill, the mixing can be carried out in
one step. Two stage mixing on mill can
also be carried out and will improve
processing and properties of the retread.
However one alteration of the order of
addition of ingredients from that in
natural rubber—MPC ctmelbaclts has to
be done.

In old days it was customary to add
the accderator MBTS along with the
polymers before addition of ti>< carbon-
black fillers. Sulf'namide ac.elerators
.should not be added to the polymers at
the beginning of the mixing cycle. Siilfe-
namide accelerators should be added to-
wards the end of the mixing cycle just
before the addition of sulphur and pre-
ferably too after cooling the batch for
some time. Subjection of sulfenamide
acceleratc»? to high temperatures iedu-
ces the scorch safety imparted by the
accelerators.

Atldilion of Zinc Oxide

Wi ith Synaprene rubbers, mixing the
compounds is easy and can be completed
in short time. The rubber should be
passed 2/S times through tight nip with-
out banding. The addition of zinc oxide
and antioxidants and the first addition
of carbon-black should be done on a
tight nip to avoid bagging and breaking
of the band. The nip should be slowly
opened as the filler is absorbed in. Stea-
ric acid should be added along with the
first additions of carbon black but never
with zinc oxide. Simultaneous addition
of zinc oxide and stearic acid leads to
poor dispersion of the zinc oxide. Oil
addition should be started when at least

2/3 rds. of the carbonblack is absorbed
by the polymer.

When mixing camelback compounds
based on Synaprene rubber natural rub-

ber blends, the natural rubber should
be first masticated and then the Syna-
prene rubber should be added lo tlie

natural rubbo- band slowly. A\“th simul-
taneous addition of the two rubbers, the
nerve of the high mooney natural rub-
ber will not be killed leading to high
diersw-ell and rough extrudate surface in
extrusion. After blending the noriiiM
mixing procedure can be usied.

After mill mixing the stock should be
cooled by immersion in water and kept
overnight for maturation.

Slab

The slab material can be produced
directly from the mixing mill or by ex-
truder. With Synaprene compounds, it is

difficult to take out a thick sheet like
14/32" from the .mill, because of bag-
ging difficulty and consequent air
entrapmmt. In such casep, it is prefer-

able to roll out bundles, feed to the nip
vertically and the sheet taken out witli>
out allowing the hand to form.

CAMELBACK

For the manufacture of camelbacks
generally the same machinery is used
for extruding new tyre treads. The com-
1X)unds, usually taken from a storage
room, must be replasticized so that the
extruder is fed with a pre-warmed con>-
pound. TTie warm-up mill should not
be too small in order to enable a conti-
nuous feed of the extruder. As soon as
the COTipound on the mixing mill be-
comes extrudable (at about 80°C) it is
fed to the extruder.

This is preferably done by means of a
conveyor-belt. A pair of knives, properly
fixed, cuts a strip from the mill. The
width of the strip is dependent on the



dimensions of the tread to be extruded.
The travelling speed of the conveyor
belt should be adjusted to the circum-
ferential speed of the mill, since an even
feed of the extruder is necessary to
maintain the proper dimensions, of the
extruder tread. The diameter of the
u'ork-screw ranges from 150-200 nuns.,
sometimes even up to 250 mms.

Moulding Ledges

Normally a double-thread screw s
used. A feed roller fixed to the exuuder
aids in an even feed. The extruder head
is built flat. The construction of tlic
head is of great imponance. Fig. S
below). The passage from the round sec-
tion *o the flat orifice should be designed
to ensure an even flow of the material.
Bevelled edges ass'st a smooth extruding
of the material. The inner pan of the
flat head should be |X)lished. Sharp ed-
ges and "dead" anglj® must be avoided.

The extruder head consists of two
parts for easier polishing and cleaning.
Near the die a groove is made fof the

fixing of the so-called extruding or
moulding ledges. A moulding ledge, is
normally of a flat bar steel, approximate-
ly 38 X 16 mms. The dimensions of the
moulding ledges are very different, since
it is often nccessary to switch from one
size to other.

That is the reason why modem ma-
chines are equipped with hydiaulic
rams which permit a quick replacement
of the extruding ledges. The shape and
dimens’ons of the moulding ledges must
be adjusted lo the various swelling effect
of the mixes. Th extrusions leave the
extruder head at a high extruding speed
and the relatively thin side-wall edges
do not travel as fast and (end to crack.
In order to prevent thL, H is advioable
that the centre pan of the tread is ma”
chined parallel to the counter ledge. I»
tliis way, a retardation of the flow of the
material is effected.

Contrary to this the flow of the mate-
rial on both sides of the mould ledge
must be improved. This is achieved by

ROUND SECTION NEAH
THE WORM-SCREW

MACHINED PROFILE IN
THE MOULUrNG LEDGE.'

nCURE No, 3



bevelled edges, and by means of addi*
tional outlets on both sides of the
moulding ledge in order to decrease tlie
pressure exerted by the compound in
this area of the tread section. The last
item is especially important for tile
manufacture of small treads, where the
rubber develops a high pressure in the
extruder head.

It must be stressed that the inner
pressure of the extruding machine also
has an influence on the dimensions of
the extruded material. A faster feed and
a higher speed of tl.e Korm-screw result
in a greater swellinn® of the extnided
material. Sometimes use is made of these
influences in order to correct small
deviations in the final dimensions of the
extruded tread. Heating and coolir®-
possibilities of the extruder are neces*
sary for a perfect exlru<ion of camel-
backs.

Smooth & Dimensional Extrusion

Practically the worm-screw is always
cooled. The barrel temperature ranges
from 40-60®C. The front of the extruder
hea<U however, should have a tempera-
ture from 80-100°C. Also the moukling
ledges of the extruder head should be
heated in order to prevent a long inter-
ruption in the extruding procedure,
when the moulding ledges must be
chan”d. It also provides a smooth and
dimensional extrusion.

According to an agreement between
the rubber manufacturers and repaii
shops, the camelbacks are being deliver-

ed with a base layer applied to them.
The base layer, made from a cushion
compound, serves to improve the tack,

thus permitting a better adhesion of
camelback to the tyre. It also saves a
roughening and the application of an
adhesive.

All these properties are obtained by

the application of a base layer having a
thickness of 0.5-1.0 mm. The base layer,
however, is not meant to replacc the
cushion located between the tread and
the carcass. For full effectiveness, the
base layer must be applied to the camel-
back in a hot condition, i.e. the extrud-
ed sheet must be put into the extruded
camelback with both materials in a
fresh condition.

Adhesion Effect

For this reason the installation of a
small 2 roll or preferably a S-roll calen-
der near to the extruder is necessar)'
With the 3 roll calender the extruded.

camelback is lead over the top roll of
the calender. The pre*warmed com-
Aund is fed into the nip between the

centre and bottom roll. Exact dimen-
sions of the material are obtained by re-
passing the sheeted material through the
nip between the centre and top roll. On
top of the top roll the sheeted* material
is combined with the camelback.

A perfect adhesion-effect is obtained
in this way without any solvent or adhe-
sive, since both materials leave the ma-
chines in a fresh condition. In case of
2 roll calenders, the camelback is inverts
etl on the conveyor and then the cushion
gum ah”et is applied.

The joint of the two materials is im-
proved by means of a pressure roller
known as “Biscuit-Roller” consisting of
many disks providing a proper adjust-
ment to the r*urface of the camelback.
During the doubling process the danger
of air enclosures arises. In order to pre-
vent this, the two materials are applied
to each other at an obtuse angle, thus
permitting the air to escape. It has pro-
ved advantageous to transfer the camel-
backs to the calender by means of idler
and guide rollers.

The leave the

extruded camelbacks



extruder at a temperature of 90-100°C.
They are cooled slightly while Ix*tng
transferred to the calender. For this
reason the sheet is preferably calendered
at the same temperatures in order to
obtain equal working conditions, thus
preventing varying shrinking effects.
The adhesion obtained in this tempera-
ture range is good. The temperature re-
quired for a smooth calendering should
range from 60-70*"0. Naturally the com-
pound used for (he base layer must be
pre-warmed prior to calendering.

The circumferential speed of the cal-
ender rolls must be adjusted to the out-
put of the extruder. For this reason a
variable speed calender drive or better
still coupled DC drive for extruder and
‘falender i» required. The proper adji’st-
ment only of the speeds of the machines
employed guarantees n perfect joint of
the two materials.

Take-off System

A  new equipment for
camelbacks, and applying them
pare casing is offFeretl by Barwell
neering Ltd., Cambridge. This ec[uip-
ment permits making very short runs
with quick attainment of the dimen-
sional specification. The compound
preheated in a warming chamber and
plasticised, the warmetl sheets are rolled
up in the roll former, the roll of the
warmed compound is placed into the ex-
truder and extruded by two hydraulic
rams. As the hydraulic pressure is infini-
tely variable it is ]>ossiblc to attain any
desired thickness of the camelback. The

producing
to pre-
Engi-

extruder can pi*duce extrusions from
0.4 sg. in. to 15 sqg. ins. cross-sectional
area.

The take-off system is very important
in the manufacture of camelback. It
could be as crude as passing through
long-length water bath (eAen upto 50
mtrs. depending on speed of extrusion.

About 5-6 minutes cooling in the trough
is necessary, thicker the camelback
longer the residence time necessary) to
the most elaborate double deck perforat-
ed metal conveyor coupled with cold air
jets at the end of the run for removing
the moisture. The idea is to cool the
material fast and complete as much as
possible to avoid any set-iii>s.

Quality Control of Camelback
However too rapid chillingof the
tread causes bloom problem. Therefore
generally the camelback is first cooled in
water at normal temperat .re and then by
chilled water. The camelback from the
cooling trough goes over a slanting con-
veyor where adhering water is drained
off or removeil by impingingairjets.
Polythene sheet is then appliedover the
cushion gum layer and the camelback
cut to size is cannetl. The temperature
of the camelback at this stage should
not be above 36®C. Application of the
[x)lythene preserves tack of the cushion
gum layer by prevention of any conta-

mination and more important lessens
the chances of bloom formation.
The. camelback is used even by a

small retreader who has no facilities to
check the camelback he buys. He relics
on the curing instructions given to him
by the camelback manufacturer. There-
fore the camelback manufacturer has to
ensure himself that the pnxluct he sup-
plies has consistent qualities. The checks
generally used arc:

Specific Gravity

This ensures that i) there are no gross
inaccuracies in making the compoimd
and that the camelback is not porous (a
difficulty sometimes come across in ex-
truded camelbacks either because of too
low back pressure in extrusion or be-
cause of decompcwition of the nitroso-
amine type retarder because of high



Cure Characteristics

These are checked by means of step
cures. The camelback is vulcanized in
press for different time and the rate of
modulus development in the vulcanizate
is checked. The test need not be elabo-
rate. Instead of the stress measurement
at definite elongations, for sake of sim-
plicity the strain at a definite stress (e.g.
hanging a known weight) is measured.

Tensile Strength of the Vub'antzate
This test gives a measure of thorough-

ness of dispersion of the ingredients and

it is advisable to check certain batches

at random espedally when new

of raw materials are to be used.

Storage Life

There is no short and quick method
for determination of this quality.
Mooney scorch time can give a qualita*
live indication. In certain big factories
accelerated results are obtained by stor-
ing the camelback at higher tempera-
tures (around 70°) for 3 or 4 weeks and
the drop in the mooney scorch time is
checked.

Performance Test

These are long exhaustive tests and
very few manufacturers undertake these.
However even though large fleet scale
evaluations are not carried out most
manufacturers do try the retreaded tyre
from their camelback on a known vehi-
cle, a bus or a taxi and check the per-
forance of their camelback.

Application of the
Camelback — Retreading Process

The retreading process is <lone as fol-
low's:

Inspection
Tlie tyre is first inspected to mark for

all nailholes and other foreign substan-
ces. It is carefully sounded particularly
at the shoulders for ply-separation. The
tyres with defects such as separated
plies, breaks in the bead reinforcement
area, .exposed bead wire or loose and
broken cwds are rejected. Tyres which
are worn through bead or more plies for
a distance of or more are also reject-
ed.

Buffing

The lyres found to be suitable for re-
treading process are then buffed to level
clean and roughen the tread. Generally
the buffing is done in stages. If the old
tread part is thick, the old stread is skiv-
ec out by means of a sharp knife and
then by a rotating d*um with a number
of sharp projections and finally by
emery wheel grinder if required. In
advanced. countries because of the high
cost of labour the handwork is omitted
and the tyre is directly subjeaed to an
emery grinder operating automatically.
Care is taken to see that only the tread
rubber is removed so that the cord® are
untouched and the original strength of
the casing is preserved. Care is also taken
that no exposed loose cord ends or deep

. furrows are left on the buffed surface.

Insp(‘Ction and Repairs

After buffing, all exposed fabric holes,
cuts etc. are checked and spot repaired
after filling with cushion gum and re-
moving all air [|x>ckets.

Cementing

The tread surface Is then given a cq?”
ing with cement and thoroughly drj»
before the attachment of the camelb”pk.

ISuilding up

The pK)lyihene liner is removed ffom
the cushion gum side of the camelback.
the Camelback cut to length and then



applied over the dry tacky cementtd
layer of the casing. It is preferable that
the camelback is applied without any
tension to prevent any tendency to
spring back and create open splice. It is
practice to make bevel splice but even
butt splicing has been found satisfactory.

In such cases, a homogeniser tool
having two prongs is inserted in either
side of the splice joint and given a twist
to force the edges of the butt splice
more tightly. Sometimes a thin sttip of
cushion gum is put at the splice for bet-
ter adhesion.

Orbitread Process

Recently a new process for applica-
tion of the ret-“ad rubber other than in
form of a camelback has been developed.
It is the 'Orbitrcad’ process. In this pro-
cess a thin ribbon of the tread com-
pound 2.5 mm thick' and 25-35 mm wide
is extrudetl directly onto the buffed
cemented casing and wound helically on
the casing. The total thickness of the
applied rubber is controlled electroni-
cally. No cushion gum is necessary and
there is no”~ead splice.

(during

The curing is done in two ways. In
the tyre-sole process, the tyre after appli-
cation of the TJtmelback then ojiened
up the cover on a special spreader. A
light flexible, curing ring isfitted around

the green rubber. The curing ring is
carefully selected in such away that it
will not touch shoulders or sidewalls.

This curing ring contains the tread pat-
tern on the inside while around the out-
side passes a coiled steam tube. After re-
moval from the spreader, the tyre is next
fitted with an ordinary inner tube,
placed on the ring and inflated.

In this position it is clamped down at
centre right and steam of correct pres-
sure is passed through the coiled “tubc.
The curing rings are made of copper. In

this process a controlled and localised
heat is applied to the new green rubber
and the old tyre carcass is not damaged
by further healing.

Vulcanizing conditions are:

Truck Tyre Retreading

Air pressure in inner tube at 125 psi.
Steam pi-essure BO-85 psi ciuing time 110
minutes. Passenger tyre retreading: Air
pressure in inner tube 120 psi. Steam
pressure 80 psi curing time 70 minutes.

The vulcanized tyre is then placed on
the special spreader and beaa. extended,
thus releasing ihe tyre from the rings.
Depending upon the patterns, tliere are
dilTerent types of curing rings fitted:—
1) Zenith curing rings 2) Ultra v.u.;ng
rings 3) Weriibley curing rings. These
rings are made of cast iron with coppei
spirals over it for circulation of steam.
The ring is .selected as |>er dimensioiss of
the buffetl tyre.

In the second process the tyres arc
vulcanised using Lodi moulds. The tyre
is placed inside the mould together with
the curing bag: The moulding pressure
is given by air pressine of 125-150° psi

for passenger tyres and 150-200 psi lor
truck tyres. The heat is .supplied by
steam of 60 psi in the jacket. The

curing time depends upon the thickncss
of the new iread and is about 6 minutes
per 1/32n<l gnuge thickness of the neVv
tread. In case of recapping split moulds
are used. I'he air, pres.sure is lower in
this case —50 psi. The cure lime is about
150 miiuites using 75 psi )iressurr. of
steam in jacket.

Small remoulders sometimes use sec-
tional moulds with sectional air-bags.
The air pressure is in the range of 100
psi and steam pressure about 50 psi.
This method is generally used for lyre
repair rather than tyre retreading. Cures
are many times as long as 3 hours.

(Conltl. on pofTfi 31)



extruder al a temperature of 90-100®C.
They are cooled slightly while being
transferred to the calender. For this
reason the sheet is preferably calendered
at the same temperatures in order to
obtain equal working conditions, thus
preventing varying shrinking effects.
The adhesion obtained in this tempera-
ture range is good. The temperature re-
quired for a smooth calendering should
range from 60-70°C. Naturally the com-
pound used for the base layer must be
pre-warmed prior to calendering.

The circumferential speed of the cal-
ender rolls must be adjusted to the out-
put of the extruder. For this reason a
variable speed calender drive or better
still coupled DC drive for extruder and
?alender required. The proper adji"st*
ment only of the speeds of the machines
employed guarantees a perfect joint of
the two materials.

Take-off System

A new equipment for producing
camelbacks. and applying them to pre-
pare casing is offered by Barwell Engi-
neering Ltd., Cambridge. This e([uip-
ment permits making very short runs
with quick attainment of the dimen-
sional specification. The compound is
preheated in a warming chamber and
plasticised, the warmetl sheets arc rolled
tip in the roll former, the roll ol the
warmetl compound is placed into the ex-
truder and extruded by two hydraulic
rams. As the hydraulic pressure is infini-
tely variable it is possible to attain any
desired thickness of the camelback. The

extruder can pi*bduce extrusions from
0.04 sq. in. to 15 sq. Ins. cross-sectional
area.

The take-off system is very important
in the manufacture of camelback. It
could be as crude as passing through
long'length water bath (e=en upto 50
mtrs. de|)ending on speed of extrusion.

About 5% minutes cooling in the trough
is necessary, thicker the camelback
longer the residence time necessary) to
the most elaborate double deck perforat-
ed metal conveyor coupled with cold air
jets at the end of the run f(w removing
the moisture. The idea is to cool the
material fast and complete as much as
possible to avoid any set-ti|>s.

Quality Control of Camelback
However too rapid chilling of the
tread causes bloom problem. Therefore
generally the camelback is first coolcd in
water at normal temperat .re and then by
chilled water. The camelback from the
cooling trough goes over a slanting con-
veyor where adhering water is drained
off or removed by impinging; air jets.
Polythene sheet is then applied over the
cushion gum layer and the camelback
cut to size is canned. The temperature
of the camelback at this stage should
not be above 36®C. Application of the
]olythcne preserves tack of the cushion
gum layer by prevention of any conia-

mination and more important lessens
the chances of bloom fonnation.
The camelback is used elen by a

small retreader who has no facilities to
check the camelback he buys. He relies
on the curing instructions given to him
by the camelback manufacturer. There-
fore the camelback manufacturer has to
ensure himself that the pnxluct he sup-
plies has consistent qualities. The checks
generally used are:

Specific Gravity

This ensures tliat i) there are no gross
inaccuracies in making the compound
and that the camelback is not porous (a
difficulty sometimes come across in ex-
truded camelbacks either because of too
low back pressure in extrusion or be-
cause of decomposition of the nitroso-
amine type retanler because of high



Cure Characteristics

These are checked by means of step
cures. The camelback is vulcanized in
press for different time and the rate of
modulus development in the vulcanizate
is checked. The test need not be elabo-
rate. Instead of the stress measurement
at definite elongations, for sake of sim-
plicity the strain at a definite stress (e.g.
hanging a known weight) is measured.

Tensile Strength of the Vu\*anizale

This test gives a measure of thorough-
ness of dispersion of the ingredients and
it is advisable to check certain batches
at random especially when new supplies
oi raw materials are to be used.

Storage Life

There is no short and quick method
for determination of this quality.
Mooney scorch time can give a qualita-
tive indication. In certain big factCH-ies
accelerated results are obtained by stor-
ing the camelback at higher tempera-
tures (around 70°) for 3 or 4 weeks and
the drop in the mooney scorch time is
checked.

Performance Test

These are long exhaustive tests and
very few manufacturers undertake these.
However even though large fleet scale
evaluations are not carried out most
manufacturers do try the retreaded tyre
from their camelback on a known vehi-
cle. a bus or a taxi and check the per-
fonnance of their camelback.

Application of the
Camelback — Retreading Process

The retreading process is done as fol-
lows;

Inspection
The tyre is first inspected to mark for

all naflholes and other foreign substan-
ces. It is carefully "imded particularly
at the shoulders for ply-separation. The
tyres with defects such as separated
plies, breaks in the bead reinforcement
area, .exposed bead wire or loose and
broken cMds are rejected. Tyres which
are worn through bead or more plies for
a distance 4" or more are also reject-
ed.

Buffing

The tyres found lo be suitable for re-
treading process are then buffed to level
clean and roughen the tread. Generally
the buffing is done in stages. If the old
tread part is thick, the old -tread is skiv-
ec out by means of a sharp knife and
then by a rotating d*um with a number
of sharp projections and finally by an
emery wheel grinder if required. In
advanced. countries because of the high
cost of labour the handwork is omitted
and the tyre is directly subjected to an
emery grinder operating automatically.
Care is taken to see that only the tread
rubber is removed so that the cord? are
untouched and the original strength of
the casing is preserved. Care is also taken
that no exposed loose cord ends or deep
mfurrows are left on the buffed surface.

Insp<‘Ction and Repairs

After buffing, all exp>osed fabric holes,
cuts etc. are checked and spot repaired
after filling with cushion gum and re-
moving all air pockets.

Cementing

The tread surface Is then given a cg™-
ing with cement and thcH-oughly drj~d
before the attachment of the camelb,'jpk.

Building up

The pK)lythene liner is removed ffoni
the cushion gum side of the camelhack.
the Camelback cut to length and then



applied over the dry tacky cementtd
layer of the casing. It is preferable that
the camelback is applied without any
tension to prevent any tendency to
spring back and create open splice. It is
practice to make bevel splice but even
butt splicing has been found satisfactory.

In such cases, a homogeniser tool
having two prongs is inserted in either
side of the splice joint and given a twist
to force the edges of the butt splice
more tightly. Sometimes a thin sttip of
cushion gum is put at the splice for bet-
ter adhesion.

Orbitread Process

Recently a new process for applica-
tion of the ret™:id rubber other thnn in
form of a camelback has been developed.
It is the 'Orbitread" process. In this pro-
cess a thin riblxin of the tread com-
pound 2.5 mm thick and 2535 mm wide
is extruded directly onto the buffed
cemented casing and wound helically on
(he casing. The total thickness of the
applied rubber is controlled electroni-
cally. No cushion gum is necessary and
there is no™ead splice.

Curing

The curing is done in two ways. In
the tyre-sole process, the tyre after appli-
cation of the rnmelback then ojiened
up the cover on a special spreader. A
light Rexible curing ring isfitted around
the green rubber. The curingring is
carefully selected in such away that it
will not touch slioulders or sidewalls.
This curing ring contains the tread pat-
tern on the inside while around the out-
side passes a coiled steam tube. After re-
moval from the spreader, the tyre is next
fitted with an ordinary inner tube,
placed on the ring and inflated.

In this position it is clamp>ed down ai
centre right and steam of correct pres-
sure is passed through the coiled vtube.
The curing rings are made of copper. In

this process a conirolled and localised
heat is applied to the new green rubber
and the old tyre carcass is not damaged
by furtlier heating.

Vulcanizing conditions are:

Truck Tyre Retreading

Air pressure in inner tube at 125 psi.
Steam pressure 80-85 psi curing lime 110
minutes. Passenger tyre retreading: Air
pressure in inner tube 120 psi. Steam
pressure 80 psi curing time 7f> minutes.

The vulcanized tyre is then placed on
the special spreader and beao. extended,
thus releasing the tyre from ihe rings.
Depending upon the patterns, there are
different types of curing rings fitted:—
1) Zenith curing rings 2) Ultra vu.ing
rings 3) Wembley curing rings. These
rings are made of cast iron wiili copper
spirals over it for circulation of steam.
The ring is selected as per dimensions of
(he huiTed tyre.

In the second process the tyres arc
vulcanised using Lodi mould.s. The tyre
is placed inside tlie mould together with
(he curing bag. The moulding pressure
is given by air pressure of 125-150° psi
for passenger tyres and 1.50-200 psi lor
truck tyres. The heat is supplied by
steam of 60 psi in the jacket. The
curing lime depends upon the thickncNS
of the new (rend and is about 6 minutes
per 1/32nd gauge thickness of tlie new
treat!, hi case of recapping split moulds
are used. 'I'lie air pressure is lowej in
this case —50 psi. The cure time is about
150 minutes wusing 75 psi pressure of
steam in jacket.

Small remoulders sometimes use sec-
tional moulds with sectional aii-bngs.
The air pressure is in the range of JOO
psi and steam pressure about 50 psi.
This method is generally used for tyre
repair rather than tyre retreading. Cures
are many times as long as 3 hours.

[Contd. on pofrt! 31)



CAMELBACK ... {ConVnued from page 29)

In case of tyres having prominent
tread patterns e.g. farm tractor earth-
mover tyres etc. a different method is
used (Vaculug process). After removal
of relics of the old tread pattern by buff-
ing, the tread pattern is restored by re-
forming each bar of the pattern by a]>
plying the cemented sections piece-meal

by hand. The bars are made from lug-
stock—an extruded stock of approxi-
mately rectangular section subsequently

cut to length. Curing is done by open
steam in a horizontal vulcaniser, the
tyres being rotated during the process to
prevent loss of shape. Tyres upto 100 in.
X 30 in. may be retreaded by this me-

thod. For average sized tyres cure is 40
minutes at 140°C., air at 20 psi being
applied before steam pressure is admit-

ted.
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The camelback industry ranks third
after tyres and footwear industry in con-
sumption of rubber in India. As the in-
dustrialization of our country progresses,
the transport industry will progress very
rapidly and the tyre retreading industry
will have to keep up with the progress.
Attempts are being made to start the
manufacture of retreading macliincry
indigenously and shortly small scale re-
treading industry’ may become common-
place.

Errata
In part I (April 1968 issue) please
read "low resilience” in place of *low

hysterisis" on page 24 LH column line

10 from top. EEm
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