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Fig. 1. Modes of energy dissipation and abrasion
during sliding.!:a) plastic grooving, lead-
Ing to microcutting; b) viscoelastic groov-
ing causing fatigue cracking and tearing
with substrate heating and damage; c)
true interfacial sliding, leading to surface
strain and heating; d) interface zone
shear ; e) a subgroup of true interfacial
shiding.
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Fig. 4. Fracture mechanics model for pattern abr-

asion.’
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Fig. 5. Comparison of incremental crack growth
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Table 1. Tire emission-Indor test facility of Gener-
al Motors.!3

Wear particles, (30 u#m (airborne), % 0.5-9.0
Wear particles, »30 uzm (sedimentary), % 80-99

SBR extractables (benzene)

Original SBR tread, % 1-3

Adhered particles®, % 25-32

Sedimented particles?, % 32-44
Hydrocarbon emissions?, % 1-10
High-speed shoulder temperature®, C 105

2 Evidence of polymer degradation.
b 78 x 15.

251



free radicale] QFAE A% ¢S sl 3%
t}h. oj= FF9 nfu ot %"‘5‘% free radicale] 3

A 34% 243 ol R4oleh. olsie] 3
o) shrold Hahge] Fai 42e st 92

ol tie A7 Aol do2 B A7} B
@ Yok} ¢ 4 Q.

2) 29 A%

T4 vhEA] 27395 abrasived] n}RE <3}
of TFZHAA B do] BAFAEHY o] 179
upRo) Jes ulAA "ok 259 nfRe g =
9] o388 Grosche} Schallamach®e] AgoA vl
| F9&5o g s5uste] e vlrde g oF
J& AtgjRol doprgton o Fig. 8o Jehfsl
t}. of& cis BRe] Aol A= NREC} vfRo] djgh
R

>

S

Jol 28 TLolAE NRET HS ohes) 29
wepz e

% (m™N-1x 10-19)
60T

5.0 -

3.0 ¢

20F

Temperature('C)

Fig. 8. The effect of temperature on abrasion of
rubber on 180 grade SiC paper dusted with
MgO. Sliding speed : 10mms™1 8,

252

olrd e ik 2z 38ke Grosch®e| 3
Hs A77F A=} Grosche 179 wfrof g
2x9 geold Fog A FH9 257} opz}
1FEHY £x 9 Wty #4890 2 oil ex-
tended NR#} cil extended SBRE F¢ £5% w3}
Al71HA vt AEE & A3} 27 wE mfre F
99 259} FAYe] ZFRHY 2o W} st
FA0 R g £ &S RF(Fig 9) o¥
53 259 njrA 83 AL npRA TFEH
Lxeta FAs ) ojzte] T&Y TFEHAA 1
9] slaby wsh} o]FojAe wgt 179 439
9312 Qg FaslE HIle ojFold Hoe
o445t} Grosche o2jdt 3134 w3g} 22 s}3|v)
7h% A3t slle] TR 2x 9] A5elA 7]
Q& Aoleg Ax 19 vpRoA o}E B 4F
& 2x9 o] o2 ez vehd Ao £33}
3 FA82 gl

159 £xdslel g gavsliFe Wite o
22 &7 A9s 4 9lth. Gents} Pulford®s SBR
9] wlEAJEE 259 100CA Fstged 100C
qxe] wtrgesl 25T stREEHT} 2u)7}
w27 AYFE Goplo] o]& FZAH A} 4]
2aglet. AZAYAA crackd] AFEee Lu)
25Tl 100CE a7t wet o 10%) A9
2 435 Jehlz n o’ Ad: nfrsns
crack®] AR457} Fdo] dgd Jehla ot

120 |

TIRE WEAR 100
RANK ING

80
OENR VS OESBR
60

L L A,

30 40 50 60

TIRE SURFACE TEMF(C)

Fig. 9. Tire wear ranking of OENR and OESBR
versus tire surface temperature.!5



259 npr A

w2ty LT wistel] w2 wlREE ] WHileAe A
ut3] Thomas?] crackAA<E T &3 olR o]&o]
22| S Foligich. of9rto] Lr sl w2 u}
2ot E e Wste o4 ANE B8
W& Aol Grosche] F4A ol st +
S.9lo] B3] nFRW £x9] Hstel] 3t R
T o}y Folof & AR Holgle Aeolct.

5.9 8

ol 279 njREZ, vlRRd, wlgx] pub
He 5 A ugle). 0% Azdd aF
oh2e) EAL ridged] 4ol & ¢ T ol
ridge®] BAdo] vl o] o3 2F &4 F2¢ ¢
qlo]gict. Thomase] Bl ojahd f¢] vjre
vHE33 ridged] Axst AAAQ #Ho] glen 1
T vlR Al of2gsubgo 2 e £y} o
ofdd AREg et oA W Az zHo]
159 wlne ded #Ae] ohel mechanical,
mechanochemical, thermochemical® of# z}#jo]
2o 2 Yehte B 4oz A A% 4
flow) shealshE g ohedud vAe e o
+ thekate] AR 179 AHgel4] 179 vtR A
g o2 AT AL WS oY oE BE A
77} dasje}. £3) gloo], ME, £5 A4 174
FE AAR B, 28, 715, AET HF oE
A3t &5t AMEEHT glong o]zigt o] A
& 2Tk 45 ol ATEolel ¥ g &
AE 7HAZ gle] olel Wzt A7AHE 7] E ol

U

1. B. J. Brisco in K. L. Mittal, ed., Physicochemi-

cal Aspects of Polymer Surface, Plenum Pub-

lishing, NewYork, 1982, p.387.

2. A. Schallamach, Trans. Inst. Rubber Ind., 28,
256(1952).

3. S. W. Zhang, Rubber Chem. Technol, 57, 755
(1984).

4. D. Bulgin and M. H. Walters, 5th Proc. Int.
Rubber Conf., 445(1967).

5. E. Southern and A. G. Thomas, Plast. Rubber !
Mater. Appl, 3, 133(1978).

6. A. N. Gent and C. T. R. Pulford, J. Appl. Polym.
Sci,, 28, 943(1983).

7. A. N. Gent, Rubber Chem. Technol, 62, 750
(1988).

8. K. A. Grosch and A. Schallamach, Trans. IRI,
41, 80(1965).

9. A. H. Muhr and A. D. Roberts in A. D. Rob-
erts, ed., Natural Rubber Science and Technol-
ogy, Oxford University Press, NewYork, 1988,
p.799.

10. P. Thavamani and A. K. Bhowmick, Rubber
Chem. Technol, 67, 129(1993).

11. G. L Brodski, N. L. Sakhnovski, M. M.
Rezntkovski, and V. F. Evstatov, Sov. Rubber
Technol, 18, 22(1968).

12. A. Schallamach, J. Appl. Polym. Sci, 12, 281
(1968).

13. R. L. Williams and S.H.Cadle, Rubber Chem.
Technol, 51, 7(1978).

14. A. N. Gent and C. T. R. Pulford, J. Mater. Sci,,
14, 1301(1970).

15. K. A. Grosch, J. Int. Rubber Ind, 1, 35(1967).

253



