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In the industrial assembly of Roaanio,  the oositio» o- the 
tyre industry iß characterised by it. dependence        0n the raw 3Qteri. 

a*nd Tth ar,r°Vid0d * the Ch°^Cal and ^troch.alol industries and by the influence of the automotive industry. 
Those factora influence not only the volume and range of product, 

but nlso the technological outlook,  which l*««r follow, the general 
trend, of the local eituation. 

11 •  TYRg PRODUCTION W'AVfns 

M    ,T T Pri0df  197° " 19Ü0> anal^89d 1" the nresant 
work,  the tyre industry is characterised by an portant develop^ 

The rïata presented in Table I illustrate th«. tyr* paction 
dynamos ln tht PPt8ent m, yeare plan    á i; 0

p: d
u on 

forecast till 19». It aay be observed th, acc9l9rat#d pr Jo °of 

th. production and th. constancy of th. increase rate in both'ive 
years periods. Th. production expressed in weight units 

eresse durinT'ÎnT T•1®4**1* thê — Proportion; production in- 

as for heavy duty tyrei». 

t„4.,Th"ttanUtatiVe •ï0luti0n * "» ¡amotion ba..d on ». aa- 
ond «na^

0UrCM and •UPPOmd * th* ln'"*»nt   m n.» .qul„.nt olii tr •mn'ion«. *• ««o»p«i.d i, » „«liuti,. ^^ 
obtain.«, by own r...orch and d.v.l8p«„t .ffo«. M „u „Vu" 
o.no» .oaui.ition. •* " 

Tablo n 
Th. .xaainatio» of        nu, n     „„. .„ idaa 

•* of tyr.. Promotion in Roaanio. It rtfl.ot. in th. firat o^T 

h.' ZL'^rí ln!,rnal -^*«-»f *" at th. .aa. „.„ e     * 
th   availabiliti.. for .xport whioh M, d.t.«in.d th. important 

dl? Ô! í T"8" t,r" Pr0<,uotlon- Tb» *•>* tyr. production 
do., not -mow iy.rt.nt fluotuation. a. . p.«,.«^. ,f th, total 
pro uotion, .Ml, M^«. qimmi.. „, 00nti ineM° 

A* th. .aa. ti» th. produotio» for .«rioultural tyr.. i. iner.a- 
•ÜW, though proportion.il» th. inor.«. i. .„«what 1... i^0,tant. 
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The decurto sr:;'Lyzed in tue present work, is characterizec by 

the introduction on a large production scale of a new tyre n3sign, 

with the meridional diaposition of the cord cables in the carcass 

end with bolting with equatorial disposed cables in the breaker. 

Table III 

As can be 3een    in the Tablalll the year 197o has already marked 
the orientation towards radial tyres, and in the next ten years this 
construction will predominate in the possenger tyro   range and 
will start to develop in truck tyrea The option for radial ty- 
res is i nposed  by the development of the national production of 
cvra,  trucks and tractors,   by the development of motor vehicle     parks 
simultaneously with the extension of modernised roads. At the  saae 
time, this is one of the ways to increase the tyre life by reducing 
the trend wear and for extending the export availability.  In the agri- 
cultural tyre range, radial construction will be prefered for 
the driving wheels in order to ensure a higher traction force,  lo- 
wer fuel consumption and higher productivity in plou^hins. 

Si-nuUaneously with tyre construction in- 
prove.nent,  a permanent  need exist«    for improving tho 
quality of rubber compounds uoed in hita ; ni ~v;ìa:  tyres. 

III.  THE USS CF NATuiu.L AND SYNTHETIC RU3b63ò  li: ÏHa TYRJ  IIvDUSTRY 
As a consequence of its geographical conditions, Romania is a 

country which is importing natural rubber;  for technical and economi- 
cal reasons the general trend is towards reducing this import. 

Existing oil resources of Romania r.nd the development of the pe- 
trochemical industry constitute the complemental factor which deter- 
mine the continous extension or synthetic, rubbs. ? u^e. 

Tor  lyvi'  industry,  and especial- for  i MC":   tyres, natural rubber 
represent!   l  *-. basic elastomer,   an.i.its p-.u't.,... repiacement in consi- 
derable ratio,   vms possible only     recor.ti^ due to tne  improve- 
ments in soluti or; poiynerizatitm of isoprene. 

The increase in tyre production volume entails an increasing 
rubber consumption as illustrated in Pig, 1. 

Fig. 1. 
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For tyro production , synthetic rubber consumption 
for the period 1965 - 197o is about 5* higher than natural rubber 
consumption; »fier 1975 » significant increase in rubber consumption is fore- 
seen in order to maximize produotion. 

The ratio of truck tyres in the    present range an¿ tnt 

extension of radial construction illustrated in Table II and III 
calls for the use of significan* quantities of natural rubber. A pos- 
sibility to diminish the natural rubber consumption, for those coun- 
tries which import it, is to establish their own plants for the 
production of synthetic poly isoprene, whioh may replace partially 
the natural rubber« 

At present Romania la planning to construct a plant for 
high cis-1,4 content polyisoprene; this will significantly modify 
tha consumption of natural and synthetic rubber during the period 
1976 - 19Qo as it can b© caen in Tig. 1. 

IV.  COMPARISON BETWEEN NATURAI, RUINER AMD SYNTHETIC  cia-lT4, 
POLYISOPRENE JITH REGARD TO»   PPOCJSSSIMQ.  PROPERTIES AND 

TYRE MANUFACTURE» 
The experience     of      the tyre end technical rubber ¿roods indus- 

tries using synthetic oia-polyisoprene, leads to the conclusion 
that high cis-1,4 polyisoprene, obtained with the aid of Ziegler - 
Natta type catalysts, allows the replacement of natural rubber par- 
tially or even totaly depending on tha manufacture and application 
of the final products /l,   2,   3/. 

In thto me»jf?er       th# Urm of cis-poiyisoprene rubber 
is  understood/the high cis-1,4 content polymer, in production 
and application of which Romania is interested 

Tha comparison of natural rubber and ois-polyisop**ne characte- 
ristics v/as treated in papers published by both natural rubber pro- 
ducers and synthetic polyisoprene producers /4, 5, 6, 7/. From these 
works and our own experience we concluded that there are some diffe- 
rences between natural rubber end cis-polyisoprene, with regard to 
processing and ruloaniaation characteristics as well aa soma of vul- 
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canizate propertiee, differences which are indicated in Table IV. 

Cie-polyiaoprene rubber ia in some regard!inferior to the na- 
tural rubber, but hae some auperior characteristics, ite use in 
tha tyre production .how« the following advantagea and diaadvanta- 
gaat 

A*vantages! 

- elimination of decryetallUation and prior aaatication procesa. 
- hi£h homogeneity of raw rubber. 
- cooler tyra running. 

- lees shrinkage in axtrueion and calendering. 
- improved proceasing safety. 

p|ga^va^a)fffg8 
- low prean atrangth. 
- lower abrasion and tear reaiatanoe, eapeoisly at higaar tampan 

ratura. 
- higher plaatioity of co tapo und e at prolonged processing. 

The low qualitativa oharaotariatioa aa wall a. the dieadvanta- 
gee ehown bafore, limit tha uaa of thia rubbar for integral repla- 
oeaent of natural rubbar in some types of tyrea. 

ftllUWtyf ailWrfYW^f of fftt-PffXY^oprfna^aaed oomoound., 
In tha laat years polyiooprena producers and thoaa consumers ia- 

tareatad in tha uaa of thia rubber, undertook research in or- 
dar to improve tha propertiaa of raw rubbar and ita coapounda, to 
gat closer to tha lavai of natural rubbar compounds aa much aa po- 
aible. 

Taking into account tha differences between aynthatie polyiao- 
prena and nutural rubbar shown in - Mia   IV, ths foUowiag «mayéis .ho«. 
prineipÉl waya for improving tha properties of compounds based on 
polyiaoprena rubbar. 

1. froooaainn ohttriietari«^^, 

ft*** ^f9W\h of rubber compounds, ia a vary important f&otor 
during proceeeing eapacially in radial tyra building. 

Polyieoprana rubbar produoera and consumers are interaatad in 
tha improvement of thia oharactariatic. Rubbar produire aotad ia 
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-j '.ìi-.Nìution ri"   LOrliïyinr. t¿a flAato.aar o.y introduction o: 
::I-.C:.T.    »Vit'.    .-).-»I;-.v.    rVOüpe    ¿.,    +;•_,    cli.-in^j    <.,aüÍ.S      .1:¿IÍ\V>   "    " 

-UO-- 

.->     -  w -.»^.* 

où oit...or r.urirv: -;hc polveri nation procoss /d/ or by 7.;>ch':r.ic:-l 
,ro.^-v-t /;/.  ">ou-:h ti-.o rocuU*. obtain  aro .:ttr:.ctiva.  t:-o pro- 
¡ceo V.'UJ -jt v-rt ir Lrot*uc<î<l 0*1 i.nd'U-.tri.il ac-»lc. 

* v".of-.:ii- v-.iy or iá,;)rovi)v: Ih« <-roor; strength, is Vi« u-.- cf 0- 
iitroûo-iinilir.3 ôarivatives and «v'^ition of low pressure oolyotlv-- 
.«r.o, flurinr tha :>dxir^ piccosa /lo, u, i¿/. 3u3 to its t*ch~ieo- 
»cor«o.iio«i acivanta¿;oa, t/da prooae* four.à lvr~o doglie~t;o^ •- •; — 
lustri; \  or.";ctice. 

..'u prefar      to uso in our works tlia p-nitroeo-3ni.lina deriva- 
tivos i  trie work   dona with Xitrol (produced  oy Consunto J lo¿d#.to 
Lntererrti.-y results,  aa rauy 03 r.o.»»i in Ti£.  2. 

ri¿> ._2i 
TNO usa of A'itrol produci allow m    . improvement In  /»rae*, stron- 

th cria anhav-caiiant of soma ph,yfl5ro-.aacr;anieal properties. 
Sono •'i aart vantala vrhich np^»r during tn(? processi"^ of cea- 

30unr!f! b;.aa.' on polyiaoprana rubaara ara avoided     by ohwifinc 
the t-/¡M of aarbon black. Por inri, mea .-;ood results were obtains«* 
vher. Pif bl£CJc inataad of SR? black was usa in compounds for cord 
:*ubberi*i?v£« 

Ht^h.-:-'. •?.•.! '¿ra-^.or.y,  -hiuli is aare inore asad in oolyisopra-aa 
-ubbor compounds, may bo avoided  <>y elimination of the prior masti- 
cation procoos and a proper,     laiy'.'v? schedule, reducing the proces- 
sing tino on prehaat-raill end i\nj«1-up mill.  The uso of che-iical 
pronators liVa "itrol reduce*tho tendency tov/arda TCoonay viscosity 
loworin/% 

2# Vulcanization behaviour. 
Tho leek of protaina und fatty acids from eynthotic oolyioopso- 

ne ruj:.'or,   pro*ioae a        différant 'Alle ani zu ti on baheviour   *» trie 
rubber comparad to the naturel m ober.. Thia differanct is iora sig- 
nificant in «mai stocke /7, IV. 

.y   oowaet cholo« of       tao ocoolar.tor   ani of th« optimn ratio of aoo«li 
rator toaulfur,. or.a .?AY obtain c-i-dlar vulcanization ehuractarietics 
te thoeo of na turni ru'obor, as may be saen ir. ri/r.  5. 
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Fi*.  3. 
Phyoioo-aeebanicul characteristics plateau and lowering of the 

roveraion tendency may be ensured by optimising the vulcanization 
•yetern. 

3* MlYtiCQ-TWohanical aropart,Ttl 

MUua apd hardnegat At the sane level of carbon black, poly- 
iaoprene baaed coapounda h*ve lower rigidity than natural rubber ' 
coapounda. Modulus and hardneaa of polyiaoprene based comoounda say 
reach the earn, level a. thoae baaed on natural rubber, bv'using hi- 
gher lávela of oarbon blaolt ( an increaaa of 3 to 5 phr ) or higher 
•tructure carbon al.eka. The increa., of oarbon black level may ad- 
waely influence the elaatio propertie. andhSuhd-up during aervi« 

The uae of Mitrol a^a increaae of modulus without an increa- 
se ^^ne... et th. «ae^c«..^ .la.tieity valuó, and loworin* 
the heat-build-up /IIA In thi. e... there i. no need of incr.a.L 
t* c*rbon black level. The »a. of Kitrol lead, to ahort.r acorch 

lQ^LSÈM^lâm&x of polyiaoprene rubber compound. ia lower 
than   that of natural rubber ooapounda, and «P to th. pre^t th.*. i. „o „ 
***** ot tapping thia oharaot.r4.Ue. 

liait^** r#:l8tan0t Valtt-» "P«i**y at higher temperature, 
liait    the uee of polyiaoprene rubber in »any .pplioationa. 

aìr^tf«9n rtfflffiîfflfflt   Difference, between polyiaoprene rubber 
•ad natural rubber with regard to abraaion re.i.tano., lar.ei, dl 

vU     2 IT«** TT10110' ***** ""• •Vldent in *•" ***«*- vice. An opti» level of abraaion re.iat.no. «ay be obtained by 
Wending polyiaoprene rubber with e..-l|4 polybutadi.n. (aproici»»- 

oarbon blacke, may lead to an i^ro^nt m mtltmÊion r.uig%m99t        "* 

muWt!íw *"* f0lybtttadUn* ****** **• to an iaprovaent la groove cracking reaiatanoe. 

fiaeajJOMEUtl of th. pol.yi.opr«,. rubb.r «•. i»vf.rior to 
tho« of nature rubber, mnrulv <-~-i„—¿      ».. ° 
•I of th. .      «Ü oaT»«,»»ly in.lu.noina til. running pot.nti- 
.1 »f th. tarr... Th. UM of polrbut^Ln. rubbr <25 t, Jo pto) ¿* 
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9 

r.ak.r and tread ooapounda,  an« p-nitroao-.niUn, derivati»,. for 

fyr.8,   similar to thoa. mad« oí nntural rubtar /U/ 
V. o.„ oonolud. that thar. a,. po.lMUti.a oí i.provirs DOiv 

.opr.n. r„bb.r ohar.ct.ri.tio. and modlfyi„R th. .„^ J^ 
l.r to .n.ur. th. u.a oí thi. .l..toMr in tyr. produoU•/ 

in fitmt and MropUn« tyr«». 

V. ganda and acMs^onta ln .,CTt,  „l3_lu „^ 
u». in tvrf aoi!l3nHlrtf|  a 

«—«"uTiÌ."" 'T y""' in 1~Bi' th#M *•" ao• «»«•. with roprt to th. „.. oí oo«»roUl typ., of high oi.-u oont.nt ¿iJÍZ 
VM» rubb.r., for bla. ud r«di«l tyr..    â. „« H-JT . W 
-.M.4..J j    ^ *<-***«<*.  i.yrma,    m« moat important raault* 
-Malas« in th.- itudi.. MiU ^ „^¿^ ^^ "P° rWttlli 

i. am vrrtg, 

»at aitnation art illuatrata* in tabi* ?. 
T*Ma yt 

gr*ad ffUMMItôl (cap« ana baa«) 

kor ÎÏÏI !,tUMl ~bbM' *' n0,,d•Jr, laPw1' UMi i» "•••« «»»Pound. £J~« tr».., o.!« totly r.pl.,.d only 1» p..Mne.P âna ~ 

Ll^ üü." T ao"pou,KU b»"a »^ « polyl.opr.n. did not U-t. «cod r.«,lt. da. t, W .br..!.« P..lit.no)| ^ ^ 

Bl.ndlng «/ Pol}l.opr.n. rubbtr with Jo to 4o» Dol.vbut.di.,,. .. 

|»nd ..rvlo. oonflltloa.. tm 41"»«1"» 

- « th. .... ti», .„»r. . „., Xml „ ph,,^.^,^,* ¿,_ 
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parties and proceeeing characteristics at a 5o - 5o* concentration 
of natural rubber. It is alao pc.ihl^aîall amounts of BR or SBR 
when 3t> - 4o phr of îîAF bleck is used. ' 

Breaker and ?*Tt**Be compound«. 

MSSJSSL*. At present breaker compounds for all types of tyre» 
•re made only on a natural rubber base. Technical conditions /or the 
ue. of p lyisoprene rubber in breaker compounds are similar to 
those analysed for base compounds. 

HAP and FIP carbon black, lead to best result with regard to 
Procains «nd phyeico-meehanioal eheraoterietica, when high poly- 
i so prent contents are used. 

Simili, »»turai rubber alone or in blenda with SBR, the latter at 
Uvei, not •«••din* 5o%, is u.ed for cercase compounds. 

Fro« our experience we conclude   that for this part of th. tyre 
natural rubbtr may b. tatally replaced, without any difficulty, wii 
regard to eervioe oepeote. 

When polyiaoprane is u..d, Ft» .«.bon blaok tilovi a bttU2. 
eyeing and hightr pny.i.o-m.ohanioal ohawtaristi.., comparad to 

2- mi*l tyr.t, 
For radial tyr.., wa atidiad only tn. p..s.ng.r and tractor 

tyr.., produced on an industrial «cale in Romania. However, 
•w» «aaesaasnts and forecasts may be extended to        truck tyrss. 
A forecast in this fi.ld i. iUuatratad in tabla n. 

tabla vi. 
m'ita compounda (capa). 

In the cae. of radial tyree there ara no differano   conparad 
%• biaa eon.tru.tion with regard tu ..«pound. pr.Tiou.ly analy^d. 

Sidewall OPH^OU•^ 

fmt radial tyre, tfeie part la subjected to higher dynamic 
etr... .«a .train, corned to      ^       bf.. tyr... I 

**••** eidewdl ...pound./ * t. 7o pm. of natural rubbe 

tadiene or m, d.p.nding on tyr. typ.. t*p.rim.nt. dona «p to 
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«r. ahowed that th. r.,lao.B,nt of 5o» of natural ruboar with 
»Uriaoprana, aU not inilu.nc. t!„ claffaetaristics ^ ,erf^ 
inno» of the tyrea. ¡«nor 

al ZllXT^fT1 POint °f ViôW t0tal "*-»•»«* of natu- 
al rubber did not lead to difficulties, running taste are still 

Lüf ZT " U P0MÍbU        that ««*<**-** VI ratio IR/BR 
»land will eneur. aatiefactory performance for Romanian roûd con- 
iitiona, for aidawallPof pa0..ng.r and truck tyrea. 

Breaker bait coaDni^fT 

The replacemant of natural rubber in breaker comoound-  on a 
5o» lavai for pa.aangar tyre, and 7o* lavai for tr^tor tyres 
produca aati.facto,y rtault., and the replace»«* did not nooeaaitat. ••Mntial 
changea in reoipea. 

* eeaaitat« aaaantial changea in recipe». 

Th. u.. of     larga amount, of polyiaopran. rubbar, aspecial- 
ly in paÄngar tyraa, laada toeaaantial chang.. i» racipea and 
»ma precaution, in proc.oa^g. du. to difficult, which may ap- 
pear in oord rubbariaing andrSuilding. 

aim.   ^TH* 'eplaCtatnt 0t MtWÄl »»•» may beW.*m.in prta. 
ciple, but thi. l»g.iy d.p.aa on futur, .xperiaenta. 

Carcaaa oompo»**»^ 

Radial tyr.    building necee.iutee carcaaa compounds with 
*ood *re.n atr.ngth. In th. caae of polyi.opr.ne compounds, this 
charact.ri.tic i. not ..ti.fm.tory.   Taue, eaU. oord rarefaction «d 
relative aotions of beads durine baildiit» and valoanlsatloa aey ooeor. 

K      ,_. *°* %hiê r#aton tht raplaeeaent of natural rubbar 
by polyi.opr.n. lead, to t..hnologic.l difficulti.a. m carcas, for- 
mulation for paa..ng.r and tractor tyr.. oa.ad on a 5o/5o NR/sas 
bland good reault. wer. obtain«! whan 5c* of th. natural rubber wa. 
replaoad. 

Or..n .tr.ngth improvement may be aehivad by uaing Nitrol pro- 
motar and correct ehoio. of        oarbon black typ. and l.v.l. Thi. provi* 
oa. the way of .*t.nding th. UM of polyiwpr.ii. rubbar in carca.. 
opapound., ae may b« aeen in li«. 4. 
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From the studies and experience achieved untili now, we consi- 
der that high ois-1,4 polyisoprene rubber use may be extended to 7o» 
of thenaturui rubber level in the case of bias tyres, and 5o* aini- 
fflum for radial tyres. 

Present studies attempt to make olear it Is possible to extend 
thMs ratios. 

VI.  CONCIflSIOMB 

Our studies concerning the improvement of tyre compounds and 
the increase of synthetic rubber consumption wore determinad both 
by economical and technological point of vi e we. 

Among the synthetic rubbere used at présent, SBR occupies a 
predominant ^position, but it will bo considerably influenced in the 
ntxt years   by our own synthetic polyieoprene production, as may be 
•oon from fig. 5. 

In our opinion, changes in reoipee sooonpaniod by improvements 
of tyro design will contribute to bot tor road performance, 
•von in case of the frovinc of synthetic rubber consumption. 
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TAQL2    I 

TYRE PRODUCTION DYNAMICS DÜBINO 1970 - 1980 

1970 1975 1980 

.Relative increase of 
tyre production, % 100 168        ca.342 

Total weight, % ioo 180        ca.355 

CURINO 1970 - 

TABLE    :i 

ASSORTMENT 0/ TYRES 1980, i, 

1970 1975 1980 

Pagetnger 

Truck, bus 

Agricultural 

32 

47 

21 

37 

t8 

15 

46 

44 

10 
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DYNAMICS Oí TUL) BIJW  ,.¡10 ÍÍADIáL TYrfE KtODüCl'ION 

1XJHINÜ    l*)70 - 1980 

WO 1975 I960 

J?GS sensor 

i 

- bias, % 
- radial, % 

87 
13 

40 
60 

30 
70 

Truck, bua 

100 92 
8 

60 
40 

- bias, % 
- radial, % 

AÄricultural 
- bias, % 
- radial, % 

97 
3 

91 
9 

85 
15 
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KlJ6bSR AND S'ATHE/flO    ¿ir>-?OLYISI'°?^NE;.• 

ci.aractoristic 

VUM.'inizctìon 

boit-'-vloui» 

i 

•Oroon e'crerv.'th     ^¡  j -Cure r-aí/i 

•?2?oc<>ijoìrg sufsty   > j -¿coi-où tj/aa 

•ShPiihâfii  in axtru-    ! -Rasiotnnrra  t¿ 
cío« una calanda-       }   r«voiv:lon 

-lack 

•Bracù-ûevm 

<i ¡ 
< i 
> < 

hißh** 

very low 

< 

> 

< 

?ìvy si o o-ci-a o huiai e ¿1 

properties 

< 

> 

< 

-r.:of!uiu« < 

-¡•laràrio G s < 

-^bra&ion raaiô- 
tnnea S 

-Groove ersiakinc ^ j 
reeiatanca    ^ j 

•Heat build up ^ i 

•Dynamic propar- 
tida        v ! 
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M. V 

US 3 OJ' ELA:i'J.'OKl-:¡.'.;  IN BIAS "l'Yl^S 

T-.->reaent  situili inn    Il-forecast 

Tyrea period 
7r"nd 

i'asaenger 

breaker    Carca3d 

Cap«      'lîiaa + 

i'.idewall 

I      3ÜH/ÜU      LiUR/BH 

II      SBli/BH      Ü3R/BR 

NR NR/iißä 

KH/ia        luAlu* 

Medium 

truck 

I    NK/tttttt/itit   Ni{/S3R Nft NHAJBa 

II    üBi</Bi< on    N.t/IH or      NR/IR or 

IH/SBR/LJK  NR/IR/BR    NB/iÄ/aa IH/üß* 

Heavy 

truck 

I    NH or 

NR/OH 

II    NR/Ill/ÖR 

or Ill/W 

Nil or 

NR/IR or 

Nii/IH/BR 

NK NK or 

NR/SBH 

NR/IH or   IH or 

NR/ÏR/BR    ia/SBtt 

Agricultural 
II SBH 

SER 

SBR 

NH NK/ÜÜ¿< 

NR/IR or IR/SBR 
Ii</SBR 
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TABLE VI 

USE 0*  ¿LiVSTC;..;';.C IN RADIAL TYRäS 

Ï-Presunt situili, ion II-Forecast 

fìrsakor 
Tyres    Period Treed  Sidewall   Carcass 

Steel Textil 

Passenger 
I 

II 

SBR    NR/BR 

SBR or NR/IR/ÖR NH/Iß 

SBR/ÜH or IR/BR 

NR   NR/SBR 

NB/XB/SBH 

or IR/SBR 

Truck 
I 

II 

•"                 «•               mm 

WH/IH/BR NR/IR/BR NR/IR 
or IR/UH or IR/BR 

NR/IR 

I SBR     NR/SBR  - NR   NR/SBR 
Agricultural 

II     SBR IÄ/SBR      -        NR/IR    NR/IR/SBR 
or IR/SBR or IR/SBR 
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to.Io 

ft fi« h Wturtl and fynthotic rubber consumption. 
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I4eo 

Strain,   % 

tit. 2. Orti» itrtnfU et ungule«*!*«« *rt*«r cempoundi, 

A - lot m 
8 -   25 NR   / 75 hißh ci» IR 
G -   ê5 N*    / 75 high eis TR • 0-7 phr Nitrol 



- 21 - 

Bi-'jr. ¿»^gtuomj,! 'üVi-^ox 
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4oo   éoo   800  iooo   IZoo     I4oo 

Strain, % 

?**» *» Gfton atrtngth of onvuleanisaa careas» compound 

k  - 5o m /  3© Igt 
§ - So high Cii Iì / 5o 3BR 

fi - H  high eia IR / 5o S8R • a.7 Ohr «trai 
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loo 

% 

Wo 1975 19So 

Kit ?• Contribution of difftront rubber» 
to th« total rubbtr consumption. 




