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I.     IWTBOr^'JTT; .; N 

1.      A» un international coaœodity *aá a t jì^ti,?, .\c¿x mtarlal    avalla« 
oí« fro» both agricultural and potrochcsiical sources, rubber is unique 
a« » eoasaeroial category of materials, b*oideo being a technologically 
uniqu« fjally a« wall.    Ita growth end technology aro closely inter- 
twined with tha growth and technology of motor transport    and tha 
r«v«ra« ia equally tru«.    Soci«ty«a siotorised mobility la growing 
raat«r than ita overall standard of living, »cf that vorldwid« rubber 
usage i a aaaurad of brlak growth for years to cowe.    Greater tech- 
nological complexity in both tire and synthetic rubber manufactura la 
increasing tha number of options even faater» 

2«      Against thio background, declaioco on what type of rubber capaci- 
ty in which to invest during the next deoade will,  if anything    b« 
»or« difficult than in the past,  inasmuch ap: ^" 

*L,  wTht diveraity of     major tire categoria«*,, a« well as the way« in 
which various rubber« are used in them,  is increasing rather than 
decreasing; 

b„      Major improvements in natural rubber growing technology portend 
appreciably lovor cost« at the plantation; 

c      The explosive growth in polymer research lü the» last 15 year« ia 
faulting in a greater number of general purposa synthetic rubber« 
being put into production, 

dr      Greatly Intensified research on lower   oe« Monomer processes by 
•^trolaua and ohemical conpani e s le making the never rubber« more con« 
nereially competitive; 

»;.      A« a result of these expanded K & D ufi'oi ta on  both monoaers «nd 
polymer a., synthetic rubber plants  pro proliferating throughout th« 
>:orld, tiad so are the types of ruboer made therein; 

'"*    u,raÄ* rcotrlotione deaigned to protect local investments, both 
in cheaioa..j and chemical end products,  seam to be growicg «ore common. 

3c Against this background of great flux iü both technological and 
comercial factor«, we plan to look at recent and current traodi in 
rubber usage pattern«; to relate these to structural feature«,, per- 
formance,, and cost character!etica of varioua rubbers; to examine the 
role of current and near-future shifts in tire technology on rubber 
usage| and io look briefly at possible future rubbei»» and their po- 
tential role in tha overall picture. 

II?.—CTOi»H»T PSAOE AMI) INTgRDEPEHPbKCE OP ROBBERS 

^"A wAa **** ••*•* «ynthetic rubbers have eœorged in the lait decade 
end been adopted into tire«, the usage technology has usually been 
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©haraotorijted 

aymbi^tic^Iic^ÌÌSì^ Jto?3» a31^ pa^onwmoe oí the car. Thuá~,~a 
öuSHfflfetli «^^P *?J?*•* «herein the advantages of the *i 
rSbbaPSS ke SffSEït SSS.îf M*•*. «* vice 4re.. N.tJ! 
ttcial to each Sïheî SS S«^!?1" ^Tf b60ome xaoro ««tonili beni 
"ere just «Ser^inr ?r^^^«S!iaS J»«11«*«* *»•» the new syntheti J       wier3ing rpora the laboratory in the iRte 5o»a. 

demand and the ïo^maS'a•^?!'1^1^ °f Vastl* *»«*•«*•<! over« 
natural rubber«» !^^1« ?he^T%«fJSV^?"0 SBR *•£••••« 
See Figures 1 and 2     p«nS„     : fc0 *? by 19*° and *° 35* by 19* 
oynthftloa el-no into" 1° Ä ^/"^ «ixtiej. when the stereo 
all use in tiros of aCÏ^3ARthpcSatî;rn ?TolZ*d t0 •*»•••»* « 
«aw S5ß other tynea    Tî 25 ?*?' 2^ «twal rubbor,  20sf stereos» 
have^cr,aL?ir¿he°íast SeJadeT"1^ b°1-' hOWV6r' ^ "tegor 

climbing neaily ?oT?n thî ?«ÏÎ ^.H;re "i *** nätural «">•* *«•«• 
would pîace 19Ä£ ^T^Ton^ continuation of this & 

pounds used trttfcirSsïïifïï^ïrî..*!??, ^^ *ï fche likelihood that e, 
blends, ao teat SamouSSì wïï? K?4, ^ to b* ba30d wn ra°« <» 
without pepfo^oT^ol^î m*LSV!?î* t0 !Mft ÖOmP<>«^iona sii« 
i'luctuati. ÛS    ubber P^lûQ«  and short tora avallabile 

rubberr:hetSrr0re
tah3Ô^1^oiri

1t1 oT^tT ?£ "Ä^ "«•* ** 
fthe projected rubber ^rSSth     Thf n'ÏÏÎÎÎ7 "ìl1 acoou** *>r most of 
vodays tires are m5S5*d S TÎÏÏÎ  *M   "^ ^ bl°nd#d lnto 

TABLE I 

TIRE POLYKFR   nm.iP.ppn^ 

Treadwear 
Raailienoe 
Heat Durability 
Cold Flexibility 
Weather Resistano* 

POLYISOPR£HE 
(Natural rubber 
or synthetic PJ}       3BR    Cla PBD 

100 
100 
100 
100 
100 

* Wien touted a- only rubber in the compound. 

115 
75 

150 
90 

115 

150 
95 

150 
120 
100 

05 
150f 
loo 
150 
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9*    On ths bacia of a IOC ratine *?* naturai  «,Kk. 
pclyiaopreno, the phyaicalproXtiea *? j£^ì?T °f •*»«»«• 
rated about «a oho-li above, «ynthetica olght be 

10.    Onoe ccropouadad arid cured, diff **•««». K-.— 
natural poiyi00prone aro Spinal.    PrwL^ÎÎ" ^^^ ** 
poljwr handling  ^ t^e tw SO1~M        Î*1 differft»««» **• in rev 
phyaical r^ooarc'ea « cLoï?e^ff^?r* *°*Uko *« chemical and 
«oeta of i finished tiríT^e Se^tL^Î1*,1*"10 of fch« »*«» 
rubber continua« *a inTiort-nfXaN^^S^*?•***«8 of nttw^ 
catoeories,  and dletftea Sî? S a SSf«15.ffb5-oatlOB öf many tir« 
rubber in tha caroa„S  oTîueh ttîîa*      "^ fraotlon of «•**•! 

Sparta, but ita uae 1^1^.^    W»  *nd *«lnß «t-WUtj it 
:-ow «.ili.no. wiïTnol ca^e^LVe^! "^ *• lto »*«-•* 

it hSKïftfiSi ^d^TrîoA^r^Tt S ïtr"d '—• - ¿opponent aa wall,    ita Eî ifS«?8*?^* Í* ** la5>°rtant oareaai 
^action on wet ro^rriïSlTS. iSfcaíiC5* lo? tnmtu ÊR& lo* 
intenta in blenïî - iï2! ïn.n 50*! ° rolatiwly **•t. 

>n how auch <4 be "id 1Q bSndiTPîf1^11*1 T" that i§* "Statica. 
*ated diene rutbe?a  ttluí.^r??..^.^^1??^ mW% P**1* unaât*" 

3tMng»ij and waaknoflaea  tSt^he M J lü T îheri «*• «P«0*'*« 
order to roaUae«2 5tta£ poSnu2 e?^^ 0Än balan0# ln 

the blend, each oomponLt wbbSr offîîtî «r;S4^lr* S**«*«**;   I» 
partner., and in tarn. IL »XL!.:!    f wUln «Nden.....  of it. 
illuatratea in broaTteraS S! MÎ^ÎS* 0°Z:**á * th#"-    Tftbl« " 
tndvu-try for th.7rtn.l5î £a?fcï WkS?0*"' °f *" U*3- tlr# 
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Polylsoprone 
3 BR 
OE-SBR 
Hot SER 
PBD 
Chlorobutyl 
SPDM 

TABLE  II 

TIRE  PCs i.'OME'¡TS 

(Approximate U.S. Indue try Average«) 

Carcaaa 2E££d        îda*£ sidowall 

Tí do 

60 
20 

50 
25 

¿5 

lf>•    The  oarouao rubber. In a  oosr»:oeite with cordi, provides the 
tire's a Ine vs.    it must Adhere well  Uo o orda, maufc not overheat on 
»ever* fluxing, and xauat retain its properties under prolongad ex- 
poaure to elevated tenper atufes. 

16«    Currant practlo« oalls on natural rubber or synthetic poly- 
isoprsn®  for building taok ta\û overall promising,  and for re alli- 
ance and hot strongth In the finished  Lire,   S 6K  Improves aging 
characterisfcic3, while cis-poly butadiene  oorabine« key  advantages of 
both of theoo -- resi lier oef good «£in¿ 

17*    The  tread rubber taust provide   urne ti on, tbrusion resístanos»  and 
crack re a lattino«.    For  chis,  the  úoropounde*' employ« a higher blaok 
level and high molecular weight SBR diluted with petroleum olla to 
make it processible •    But a Key ingredient ror the past tan or ao 
years is  cia-polybutadiene for in^i'tfaaod abrasion resístanos«    Com- 
pounda have been tri od with up to $0 percent PBD, but such treads do 
no': have &eoeptablt> traction on wet roads.   A level nsar 25» repre- 
sents the beat balance between the inareaaed truadve&r and deoraaaed 
wet traction, 

Id»    The liner material in tubolose*  tires bes «overo requireawnta, 
having to prevent air diffusion, not only when new, but after years 
of exposure to hot air under two atmospheres of pressure•   A normal 
blend for thie usage would be 60# ohlorooutyl and i±0$ polyiaoprane, 
although there are wide variations in usage—all   th* way to SBR/ 
polyisoprene/roolaia blends« 

19«    The  tire aide wall also h&s never© aging and out reals tanoe 
quirenentti.    It must resist o&one, «alts, and oil« under conditions 
of severe flexing and elevated temperatures and retain protection for 
the oaroass and good appearance.    In bluet  tires,  this isaoeosmlished 
with heavy doses of «ntlosonants and waxes in SBR, with or without sore 
poly isoprone and reclaim«    Por white or adored aldewalls, however, 
EPDM and waxes provide the protection*    Hot SBR, with it« good over* 
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function on the "taam"    *0 ts!*   •>     *? ,Uy ••l«*tad to parfora It. 
balança or prepare  ^.Va^id^rihV^1?* «* *E tS" U§ 

TTT      ^ d f0r th# tlr#'- «w~ll Performance III..      PïTlVina   n«   « __ mjTioi OF s«B rnwro»,, PFmm T0 pmtfnBK„/,p 

uitiaataly b. tracid bLÌ taTKI ! *? th# flnl»h«<t artici« li III 
•olacula itself, ü¿#n f! ÎI^T!*?

10
" »"««turai parafar. Ô? tha 

tha rola of inUÍaJaSl «Li??'    î* lê w* ^^icult lndaad tî taolat. 
-pacific conTrTèSÌon tí ^«í:1 »""«•t«*« in datáronlo« th-iî 

toa proportion of te lanca ta .Sf f!    *^^h#tio Pa»b«ri*    Portunatalr 

ZÏÏLl «•"•»"X Ä^rSiii.ro^iST1' ln «*• «Ä •«•fged ovar tha jm*r¿    ScmmZrttl      í "f1«01^«' architecture have 
Tabla in„ J *»* of tha principal onaa are enu**»taî in 

TABLE III 

Fa tara of 

structural   ^«»«^»^ 

*ln 
"î«l oontan-   (ttajtiaated) 

KM ti o Mw/hi.» 
Î^î?16!** to «'/•«•lilao» 
montant oí  hlyhlj polar «roun. 
-•»portio» of noî-îkaiï SigT^up. 

* *L cooling or on elongation, 

ïtitz w* •'•»-tad.: îSî ïoîrrSo;rttUf.;t,,?ftture''wnm •** 
^chnology .- „ poiotad out in tha »?I¡i  *•tuai practica in tira 
^ralop ooiapouoda baaed oo blaSdî^hïr^î^f/î!"00 " h" *••" te 

<*••«». pr.««c. <.£„££ Ä^iKÄÄ fr- "rUd 

«••ytera a 
•rroraancT 

Preferred Rana;« 

Preferably be lev .$0«C 
Between V> 000-300,000 
La«a than ?0^  preferably 
below 5^ 

2 to 4 
Köderet« 
8«lo» 5 mol % 
Preferably 1«9» than JtOJÍ 
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Struct arai  »«»t,,^ 

High aad lo» Tg rubbere 

Raidily cryttalUiing rubber» 
with ilo* eryatalliting or 
••orphou» rubbera 

Lo» Jto »lth high Un rubber. 
!,     /*n rmtl° "*^«M »ith 
high Hw/.<ìn ratio rubbara 

23,     The faailj 
»lt ti OB Of   UQM   O 

To Achíov 

Bottor traction, vhilo retaining 
adequate lo« teap«ratur* 
performance 

Oreen atrength during f«bri«ationi 
hot tonai lo and taar in cur od 
producta 

Casi or proooaaing 
Bot tor dynamic proporti oa 

äHKTE: ÄÄÄr mu- 
st rut t »irai ran 

TABU V 

tora of 
mEtmmmzn ioprcnoa and i>h«ii> 

» FOI 

Mleroatructoro 

'or—noe FaaTuroT 

•tQlm* 
Sturai rubb»r 

pathetic pji> 
1 caprone {AI/ 

•Synthetic  poly 
loop rane  ÌLI 
iype 

Ite 

Bigb    98 
¿^ A*iL_ Uà    <I£i Tendency   o—d t* ¡fyart» 

-    High    97 

Very 
high 

90    3 

-72 High 

-?7 Moder- 
a tel y 
high 

-70 Lo« 

atiabo  (tad 
aynthatlc 
äquivalente) 

'Ti* 3,U poly 
¿coprane 

• la blende in 

Hedía*    -      90 

Nodi (under 
50) 

* -72 ¥erj 
high 

(Over   >-37 mi 
50) 

Ora on etrength, 
hot tonai lo 
and hot toar. 

Met tonalle and 
bot toar. 

enójelo propor« 
tiaa (however, 
défiaient in 
groan etreogth 
hot tonali» 
and toar). 

Oroon atroogth, 
«hon uaod in 
•Mil aamuate, 

Traetien* 

«hieb oon^oljn^p,..^ ruhbere aro alao ueed. 
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natural rubbi»r and the   tran! «S? . < °f «T8 filiation foT 

the cace of the high 3,U Pol^SprenïÎT oafco1^ «nd high Tg m 

derive. r^'rSonMnatiorof^o^n^^0 pattwm whl<* «*• «vol"* 
•nd individual national pel?cUa iíSíl^^Í1 0" facto« - wi2í 
and Uohaologieal factor?.    %e  l4ww?ß ?*StMtl• aubaidioa ~ 

rubbera,    Each category of fA^ÍÍ«!    Por£orn«cjico) of the individual 

SS*!1 «•*«• Patern for th¿ rSiiiÄhL £î la da*WB**ing tho 

^rî°*SÎÎnc» but le* «a ncvertheleîî «J?^7 loßlcal approachas  to 
S!*2?abì7 pr0(UoUbl* *^c^S ,h^ VePtoln •*•« «nera 
the ahortar range (P^l,8o,  aTd^Y^^^ 

IV. NEV DEVRT^PM^^TS APWP.r.n^n  ^p ro»s 

fora appropriata to «*•«,*„« ¿L , * a^nufacture, and it la th.• 
—Ií»R J«»?» «a ñis1?:»*,^.^" **•« íCu..t VêT 
A»    The  birs  "TII»" *    T 

^nnFqafràTO0;onïna??"?.iS^ ?í*s two e«UMirwnt trend, are 
larger, heavier tire* a£c ÎÎÏJL°* Îlr\U8*8*.    m the one hand, 
•ija cara in toe u.S" {ISO?;?«! 1°^° îh* 1    ' ° ;jlzc «« atindard 
•JÄty roqul^a^nta knd the «ïïf.1:r8Jr} * du0 to th* "<>*• atringent 
tot ouatomer.    On tfcTothaî *£!        Pffonwuioa lévela demanded br 
occurring at ¿he e^n^Ä^SS ^^'^ <* **TT¿.? 
tira aixe haa actually L•ïîî?    ^ar*t ha* raeant tf»at the average 

£»« « «*'»«S"ÄSÄSS iriS Sä -L. 
oonjLiiMiLíüu orar the at¿¿'J- 
rubber uaagc: 

í«.?*?."**0* ^'ovaBirnta in tira 
»la« tire are being reflected in 

ita high fabrication coat"   Fatici ï *»*ioa and elaewhara, daaplte 
« uaaga; cojt-to-oexufaoture iíiÍÜ/V *"> itÄ Stimate level 
^Idaapraad effort, to lochia" "^L^*.** f ï?•*"10« *ö*~. tt    00uï — and eapeoirtiij to automata) 
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S rut      cSÍJSSS"0*^ •;,•'• ß0lß« on "orld»i<to.    The  role of 
abîlUT nri«rïî ?d'  eaP?oi«ny «•• Btrar^th and shape holding 
catino? Í£í EdîïPaiS'S! * fî1**1•1* heater rol« in fÌbrì? 
reaaon ¿hr ÎL2ÏÎÎM   K° ^ Í* doea in other *TP"-    »i« i» one 

vide ae Ioni'a¡ noñí if SP BUW?'tJ «•«a« for natural rubber wort* 
this ViIta? fabile«tî«n    îh6 •fnt?««" *efc *uifcft •*»* naturel in 
devîloped tha^^uÎÎ  L harftCîeriatlc-     0ncw lo* c°at synthetics are 
pâiïicSîarlT if thîl ^/XCîed natural rubber in 8*• strength, and 
niKî"; rcîe"n^îîiSitîîrfo,B4f'tHPia ln °t*er reapacta. Sturai 
lXÎ  Md lÎÏ íaaí. Jfi,al^lrtf VÌU bt le" •"•ntial technological- 
loi« than tíeSw ÎÎ^ÎXb* d#t*mlBod bX aether ita prie! 1. 
conalderaSle %aîî,.X iî! î '  , U e°eB *ltnoufc «"^.g that there ia 

la ooo.ld.ïabl, lo»L ?i îîïî î r,tloj «»»ndard blae ply careas. .- 
tir.    and nirrU;^!! ,    ?"!* t0 "»oufa.tur. than the radial ply 

th.r¿fori toï íubbe?^•«^ S Î, °f the unott•« eoapoa.nt., .od 
of th. thr..%iP,biei.e^nfn

0?i^;'v«» "»fc »i*r.    Co.piM.on. 

TABLE VI 

¿exTorgiafice of Several Tire CopatrucM^. 

(Polyester carcass in all  tirea) 

5PI»atructicn gie<        Bias belted 
Type of belt 
Treadwaar rating 
High spoed (»olii 
Wot akid ratir% 
fi-de  (low apeo.:) rating 
Relative fuel , oaouaiption 

100 
110 
100 
100 
100 

Flberglaaa 
140 
115 
110 

98 
99 

Tho reit, 
tira into >a¿ 
forecast, bei 
Prices, enei t 
turna out to 
oology in min 
rubber aa an 
ing new synth 

Radial 

Rayon 
200 
120 
112 
96 

loi» 

C, 

«lice oí Mah •«A i?_     »E"rt !° P•««« In da».lop- ' nI«n «»"n atr.ngth) and on .aonwlo f.oto». 
«tf.tr P«,»I•»«..   0o„Pnilm,t lnïolvM1.nt ln tMUnB and 
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aettittg performance atandarde for tí***        „i 
the U.S. and expected in du« cours« E hlT *lready »«U «long in 
worldwide — is be*innin* tî ïï?! ! ÎÎ *>•««"• a major factor 
tread coapound*.  ffi^S SítSÍSÍV^Í^^fSÍ r"?"M •* in 

in large part be becauae traction «LPÍÍ/ ! MaJor role-    *M« »ill 
likely to becoiue a •ubîîetSr «S5a»5î2Aî?**d,f*fr *•*«*«•»«• are 
distant futuro.    Cai?ïed "traction SSr.^laU°n,in th« nofc-too- 
characterized by relatively hlÌh bS fcìi í Í    8UCn P°*Jnw» are 
hyatereais Xoaaì..    SwSlï. are-  2ÎÎ.Î î*X2,ïtu'M and h1«" 
«tyrene contenta  thaHhS uîuiï Í*T SÌ<?    B5 £ftVin« much "gbw 
solution polybutadiene.Be^auVofIh.li'hîïS Ì^Ì'2 C0Dtegfc 

poor dynamic -;haracteri atice    and L« ÌÌL5 8    brittl* temperature^ 
rubber« are us«d onlï ir, ¿«2•? treadwear ratings,   euch 
»ajor aaounta o? SS tre^a^V^8-ï? blend* ^ Sä 
present i« «u wo&w^bTvuf in^ÄE1,PtíW,éPi-    °««« •* 
government Mgnlatlon of traction ¡nd fîlîî    Xy *ncr«*fle <>ac« the overall performance. craction and treadwear becomes a factor in 

rubber prices bava    in Ün2•i   *••« «Pwd in  the laat decade 
-- except tor oîcI.ionaî'ï^rÎltÎ^.?^:"^    Wc boli— that 
trand might veil continue twthÏÏo? lit 8<Urgîi ~ thi" downward 
r-ing production.    P.ct^rXnïriL^ng6^ Ä&f* il.?*"1' 

fPOü which they ara removed-   îbl ÎZSSïîfï? th#. Petrochemical atreea» 
• apooielly batíeenveÍTníáhií.HÍS P tltion b*fc**«h moaom.tê ^ 
gain a foothold 11 ^ •L'.^.r^rí^LV^ ttoM, W* *° 
le) increaaed RAD proa rama bî mîïïî  *      e5     " Propylene oxida; 
•=hiev. low pr.,c. .Ä~u2sf ÎfâT).        ^^^ "*»«•*«> 

^^yl:;Í*Ut«-tfíMf
TA<^

blMd •«•"'• of iûtroducing 
oo the'puîtïtîon aîgîr f^uSTiZfî^r1 £:eater ~^»i«»&» 
•~n though labor »ÄS £d fSSHK. X^SS?"'10" "^^ 

followed by u deairï tS hîî! În.ÎÎV°l0pine couotriea tend, to be 
Since polyíer plinti bava £ J*«'« own »yothetic rubber plant,, 
pe ti ti Ve    tha ¡caDam.»!?! *° be qulte lftr*6 in ord^ to be ccev- 

tha axcaa» capacitj! *****&•*• of what category of rubber hat 

Z*^l&9ÏÏ*^r^ÎS c•^tion. rander the proc... 
auch -~ a îary difffïulÎ ¿ïPÎÎ*tf*~~*t7pm' wh#n« where» •»« «<>* 
15 y«, agir7 Thfrîï î.ïïîiî?fr£s fâr a0rt "° thftn" "y-  10 or 

Bv,     imi is especially the caaa when viewed fro» tha 
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? î    £2Î Ì Cf ;r6«ni8«tiona  involved only in producing rubber-- 
ta2íiA!Í24lí0t'  ì11Ce the tiro COWF   ~ofi>   aco »«»ri it.    The tumbling prices  of many petrochemical products on the world raar- 
r!»f T0^1? «las tics-further contribute to caution on the 
ÎÏÏ ASÍIMÍTÍ**?- învoctora  in new capaciy.     Finally,  there ia 
noîaîfïî ?£!* 3had<" «st by the prospect of really «jor tech- 
2ÎÎ2 ÏÎ v hEin"öf c?°ing out of atill-uncíiocloaed resoaroh pro- 

;•SLÎ?Ï »»y cbaoleaoe-Blowly, but inevitably—a significant 
proportion of the rubbers now being produced* 

¿'8,    Let us loolc into those possibilities. 

''•  4-L0PK AT THE LONGER RANGK  FUTURE 

rrcst,e^to?e^^?aÄntS in, ^f lon€er te• ha• *>«' « reasonable 
oraffSc«L^^CÏÏ!BlerCluU"d lf ***P**»  **<* the likelihood or affecting the rubber usage pattern in a very substantial way? 

-ne•°!^g£ft flrSfc ÏSl°? that always-aaîied question:    Could 
¿îîïîiîX!3      î?w flynthetic rubber which would challenge the well 
a!î ?ÍÍSS* rubb#M-ftven «»ugh natural and  the current Synthetics 
?îîBi2^LSSîi » "rVínS SUite «de^tely ** presen«    For. t.e»pite   adequate" service from present rubbers,  there still 
Sanie r00m f0r ****«'*"** in ••wr.lSj Sea? of £r- 

"that ^îhFîïï"'*'*1* ^T a realiatl° proapeet of a new synthetio 
Îïwï^r^r^ÎÎrPÎ151.80?^*18  '**«&*•  **<*•  and resillónos 
co thlt ît ÏÏÎ,i?AS2 ^r,b;th öuP°rlw a^*S and abrasion resistance, 
£«hhïîl ? th* Job ncw beln^ dono b7 the blendeof 
rubbers now comonly utedta«.^cdk ^«e. rad perhaps find a nicheî 

ÍÍL¿ ;urrent c*awple being raised of thia poöaibility is the 
¿ÎSÏSÎT^ÎSÏÏ?^* ;Ter?lnß P°Vpaut*r^e? by a B*yL sub- siQiary Stereoksutechulcwerke, GmbH-     BT l<m th«^ «ni >,.«. ~~ 
stream a 50.000 Metric ton per year plaît for  thïî íubL*   %ïï. 
pentenamor could become a oiaaelo L^ïe ofVwIiïwht new *" 
rÄHo VTi• TUh P°T8a08   thre/dos^l!tÄT 

îitifci vTÍ?í¿*. ^    ita corner cost  should inai» the rubber oo£- 
5¡ÍÍÜE fth ^^ï^adiene and poly isoprene.    Moreover, it iT 
reported to age at least as well as SBR, perhaps betteï 
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33»    Another example i* o PR— oxypropylene rubber—a nonhydrooarbon 
rubber which haa flirted with the specialty rubber field, and 
Whose more recent monomer prioe reduotiona (to veil below lOsVlb) 
ftnd ¿jood all-around properties—particularly flex life—could 
brins It into contention aa a tiro rubber.    There has been progresa 
in overooiaing its permanent set problema, 

3k'    While auch new synthetic rubbers would initially influence 
the natural rubber-synthetic rubber usage ratio primarily in 
proportion to the ease of their being blended with natural rubber 
and preaent synthetics for optimum utility,  this compatibilitv 
aspect would not necessarily be the  case for the longer term 
picture, if high pcrfomanoe tires baaed on ona or the other of 
these as the primary rubber were developed, 

35c    In the area of tire technology,  there le  considerable room 
for improving longevity of present types of tires,  (therefore 
using substantially lean rubber per vehicle mile.)    By extending 
technology already well ¡mown, longer wearing tirea ni^ht well be 
developed that would not require substantial changes in the 
ruobers used, e,g. front 

a-    Tire design.    Just as the radial and bias-belted tire have, 
la a relatively short time, produced very sizable performano« 
increments over ordinary bias tires at substantial {though 
acceptable) promiums to the consumer, so might we look for further 
performance improvement a and/or lowering of fabrication cost in the 
r.oxt several yet.es from both  these approaches. 

°'\*Tir* f*°*icf-fcion techniques.    Modifications of present fabri- 
cation procesaos  are under constant development,  and one area 
SÍYEE »ttractip-3 the tire technologist la to  achieve the oapa- 

«   3 of processing and molding rubbers at much higher molecular 
walghts (Mooneye)   than oan be handled at present.    Treadwear 
Improvements of 20-30* are known to be achievable—an effect 
whjoh would be equivalent to the earlier introduction of cls- 
polybutadiene. 

36.»    Major program« in both these areas are gclnç on and sre 
obtain to produce Inevitable,  though unpredictable, effects on 
tho amount of rubber needed for tires and on the use pattern of 
tha various types. 

37.    Turning to inore revolutionary possibilities,   can we foresee 
rubbers processible in liquid or serai-liquid form that might per- 
ra!, totally automated plants?    The gain In quality control «ad 
navlngs in labor costo could well permit paying a premium for the 
DOB e polymer.   Yhat is more, none of the synthetics produced today 
would appear to ?iave a significant role in this development« 
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38«    Such a dramatic change lu mole culai* architecture of the 
cured network moat likely will require a rubber quite different 
from those we have discussed so far, one designed specifically 
for use in the new process.    One U.S. manufacturer has reoently 
aecelerated the ever-present latent interest in this area by a 
series of announcements and publications on the results of its 
program to mold cordless tires from liquid rubbers.    If such a 
revolutionary technology were to beoone successful» it would usher 
in a demand for a whole series of new rubbers to natch up with 
the demands placed on various types of tires. 

39«    Sunning u?, then, we are looking at a current rubber usage 
pattern that is considerably more complex   t&an %t was 
five yoers ago, and seems likely to become appreciably more oomplex 
five and ¿en yaara hence.    Though the unquestioned stronger demand 
will assure even wider markets fo~ rubber, the question of which 
robbers to place the greatest emphasis on for new investaent is 
getting more and more complicated,  because of ever-more-rapld 
shifts in tire manufacturing technology, in polymer technology» 
and in pricing praotices.    Taken longer range, prices are being 
pushed lower, and Investment planning based on expectations of 
ligner prices in the future would seem to be quite imprudent« 
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