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Figure 1  Strain dependence of G’ (a), G” (b), tan § (¢) at 70°C and 10Hz for SBR compounds with
different loadings of carbon black N2347
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Figure 2 The schematic for the network structure of the CB system (a) and silica-silane system (b) as well as

sketches of the micro surfaces of CB and silica particles™*™
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Figure 3 The three-zone concept of rolling tire contact with road under the wet conditiont?’

7. Fi MR Heinrich™ 35 M MR8 A9 52 5L PUI M Mk 58 o 76 HDBE (0% 8% 00 1 58 iR 2 10 ™ A= 9 B S840 2K
AL T TR RE B BE 45 0 S IR M RE TR IR FEOG AR . B T g T 0 A i B 03 P E S X
BRIE 3% F AR v 6 [R] AE py T S T K I PR DI 9 A Ak 4 ] 5 I U R A AR M S — B R B
BE . DRI AR 22 AT 5 2 S ) T8 2o T A [ A5 B4 HG B A RE 2 50K 18] e 5 b1 B0 3 T R R A5 A G
P+ DT XS 7E 98 7 A 8 A7 5 4 Y T SR A
2.1 MHMHEHEESHERERZEHNXER

XiF AR AL BT U R BE S S A B R PE A9 % &R, Grosch 510 B Je 83Xy A T A SE BT 5T R Gt b A
FE TR 38 A DR 20 U T R A R L S A DR B A R e B T U A B A sk L 2 O WLE O R
ARATF T JEE T B0 38 X T I 0 1 RS o 0 . A R R R ) A A AR B R B JEE 45 T A AR e
B4R /N R B o G ek DA N i T S T R 4 AR O IR B TR AE 10" ~10° Hz A - 723X — 3t
AR AR T 5 I TR ) A TR A G SR VR 0 R R Bt R IR T I T B AR 43 T
ABEAE AN o U I 5 O 7 A SIS ARL PR B RIS » 7 i 2 e T AR 1) e A SRR AR St — B R A T
RE b A IS 00 . e I I A RO AR A R R BT (10" ~ 10° Hz) FY 3l 285 1 A8 A 48t Jld AT LA 19 3t 32
(0°C) B AR (10H2) T Iy ShASPEBE - )8 0 H AT e % 68 09 D0 1 28 B8 A0 PP A of - 0°C TR BT B2 tan 6
L 14 6y T AR A 3 B AT S A O P i

MR E o BRI AR A R RA R P S S R S HUIR W P AR R I T ARG — B
(EAFE RS : T HCRIE R Payne 00 A FE N ZE T 0°C 1) tan & HARORHA ST W 1 AT BE =45
BIAR— B EE I Rk W03 O AR 4 5 i S B 1 8 TR 19 0 R R S A N AR S R . BE A 1 e B LT AR
JIE ) 8 LA AR 2 Bl BEL w85 00 P R A % € KR I e TR A A ) £ B S S8 280 L P R D A9 e TR A I A
BT P R RO 3 1R RE A B 5 PR AL D 32 3] AR R Bk, JC 2 b A [] 258 Y i b o SEORE 40 ¢
SR 2 S8 23 31 39 i SRR B4 B 38 T B I Bl A B E 0°C 19 tan & 5 T I EPE BE 2 )RS PR B
FHOGPED 0 T LR L B 7 IR 0 SR A A1 06 SR A7 7 B 5 W BT T 0 PR R 1 TR 3R T A R
B R BT 1 AL BRATE 5t 1 S8 I P BE AIF 5T I 1Y — 4 R
2.2 BRERMEREAEESHIEEHEZBANXR

S T AEL R J32 X7 26 T 41 ) 2 0 L A AT S RN Xof A ] 1 P9 RELARS 58 ] 222 SO OO 74 ol A
() ROBE b X HCHEAT il P 4 7R 7 o S AN T 58 T ) 3 1 M BB T 5+ B 7 2% OO ¥ TROULAEL s 6 1T 114
PO BE W] G T 2 WURELRE S0 ' T ) 85 TR o o PR S AN T) LR )RR 8 T 1 A P 2 A T ) < B T 119
7% WURLHE FE 205 107 m~10"* my, 2 2L HEACHIRE K 449 75 T AN BE A K T 5 BOUUMEL B B2 9 225310 9 10 m
~10 " o BOR G » AT R K A ol 58 96 700 588 10 ) 7 A AT 2004 o it o o 2 U » 15 225 L 0 ) ML 32
HH EG BRI A SROULAEL R J32 X S8 AT 19 0 360 5 P8 B R W B K o -5 6 T 1 BRIOUAEL S T8 SIS AL 15 0 i A7 42 422 ik Y
3 T A A T AEL M 32 | 2 T ROUL il J32 45 35 I SIURRAIE 0T 030 T 1 B A 52 ey o R AR FR 241

]



55 [ S S R

(2]

|ﬂb}<’—:,ﬁa7km | AR |
M 1

Pl A 2 RS U REL S 8 7% 7

Figure 4 The pictures of surface roughness in microscopic and macroscopic scale
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Figure 5 Breaking of water film by stiff particles on composites'**

(a) rough rubber on smooth road surface, no pressure; (b) rough rubber on smooth road surface, with pressure;

(¢) the stiff filler particles on rubber surface break the water {ilm"**
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Figure 6 The schematic of fatigue crack growth during the wear process of rubber composite and the abrasion pattern

observed at the steady state (the arrow indicating the sliding direction of abrader)®*
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Properties of Tire Tread Composite and their Mechanism

MA Jian-hua, ZHANG Li-qun, WU You-ping”
(College of Materials Science and Engineering , Beijing University of Chemical Technology; Key Laboratory of
Beijing City on Preparation and Processing of Novel Polymer Material , Beijing 100029, China)

Abstract: Rolling resistance (RR), wet skid resistance (WSR) and wear resistance (WR) are the most important
properties for the tires, while they are conflicting criteria in designing the tire tread composites, and so improving the above
three properties at the same time is still a challenge to the tread composites. In this paper, from the viewpoint of
viscoelasticity of the rubber composites, the effects of filler network structure and filler-rubber interaction on RR, WSR and
WR and their mechanism are reviewed. By the methods of rubber molecule structure optimization and filler modification,
decreasing the filler network structure and enhancing the filler-rubber interaction can improve the overall performance of the
tire tread composites.

Key words: Tire tread composite; Rolling resistance; Wet skid resistance; Wear resistance





