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Fig.2 First-stage mixing temperature-time curves of compounds with different grades of silicas
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Fig.3 First-stage mixing power—time curves of compounds with different grades of silicas
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Fig.4 G '-strain curves of compounds with different grades of silicas
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Tab.3 Vulcanization characteristics of compounds with different grades of silicas

I3 H A200 A380 115MP 165MP 200MP 115GR 165GR 200GR
F/(dN * m) 3.03 3.91 2.77 3.26 3.91 2.50 3.23 4.20
Foa/ (AN * m) 17.50 17.92 16.77 18.82 20.01 16.42 17.86 1.88
Foow—F./(dN * m) 14.47 14.01 14.00 15.56 16.10 13.92 14.63 14.68
t,/min 0.73 0.96 1.21 1.07 0.93 1.41 1.31 1.39
ty/min 1.17 1.33 1.45 1.41 1.19 1.66 1.65 1.77
to/ min 17.71 18.86 8.83 9.24 10. 46 8.59 10.23 9.54
tyy— o/ min 16. 54 17.53 7.38 7.83 9.27 6.93 8.58 7.77
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Tab.4 Dispersion of silica in vulcanizates

5 S it
X{H Y1
A200 10.0 9.7
A380 8.5 8.8
115MP 9.1 9.3
165MP 9.9 9.6
200MP 8.4 8.8
115GR 6.4 8.0
165GR 5.0 5.6
200GR 4.6 6.0
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Tab.5 Physical properties of vulcanizates with different grades of silicas

I H A200 A380 115MP 165MP 200MP 115GR 165GR 200GR
BR/R ARUREE / FE 59 59 64 67 66 61 63 65
100% 5 i1 1 1 /MPa 2.08 2.13 3.3 3.00 3.52 2.60 2.96 3.23
300% & fifi i /] /MPa 9.58 9.20 13.97 13.88 15. 14 10.71 10. 46 11.97
PR E /MPa 19.23 19.34 16.54 17.86 16. 85 13.67 13.99 15.91
P %/ % 495 501 349 371 325 368 381 377
iR/ (kN «m ") 34 33 28 30 31 27 31 33
5 / % 38.1 38.1 36.0 33.6 33.5 36.0 37.3 34.2
DINJE#EH/mm’ 55.549 55.391 58.313 58.519 57.940 57.053 57.215 57.837
JE4R 9% 57 il T/ C 23.8 21.1 23.2 24.0 23.8 23.0 23.7 23.8

2.4.3 EHENFMHEE

PLO C I 0 95 FE R tand 26 1iF &5 Ak e 19 B 7
TR RE , tand K, B Ak e A B I T 1 FE B4 5 LA 60
“C i} %) tand R AIE Ak i A9 VR B BH 7, tanditi /), B
TR RVR BN BH 78N o

WA R WS A R ACIE 1) 3l 78 01 24 PR g
G E 67w | tand— R M ZE W EI 6 iR o

MEREFIEI6 7] LIE i, T FEA R SAHE 5

*6 ERAFEMSBARBMUBKNNENFERE
Tab.6 Dynamic mechanical properties of vulcanizates with
different grades of silicas

bt e tand
PRI 0C 60 C
A200 0.361 0.096
A380 0.388 0.091
115MP 0.421 0.105
165MP 0.391 0.110
200MP 0.419 0.099
115GR 0.407 0.101
165GR 0.428 0.093
200GR 0.407 0.098
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Fig. 6 The tano—temperature curves of vulcanizates with different grades of silicas
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Effect of Silica Structure on Properties of Tread Compound

TANG Hanying, WANG Lili
(Sinopec Beijing Research Institute of Chemical Industry Yanshan Branch,National Engineering Research Center for Synthesis of Novel Rubber

and Plastic Materials, Beijing 102500, China)

Abstract: The effects of silicas with different structures on the properties of tread compound were
studied from two aspects:aggregation state and specific surface area. The results exhibited that, for the silicas
with the same aggregation state but different specific surface areas, the larger the specific surface area of the
silica was, the higher the mixing temperature rise of the filled compound was, the greater the mixing power
was,and the greater the processing difficulty was. With the increase of specific surface area and the decrease
of primary particle size of the silicas, the aggregates of the silica increased, and the dispersion decreased. For
the silicas with the same specific surface area but different aggregation states, for example, the silica having
a specific surface area of 200 m” < g ', the dispersion of fumed silica A200 in rubber matrix was better than
that of precipitated silica 200MP, while precipitated silica 200GR had the worst dispersion. Compared with
precipitated silica 200MP and 200GR, fumed silica A200 could simultaneously reinforce and toughen the
vulcanizate, and reduce the rolling resistance and abrasion loss of the vulcanizate, but the wet-skid resistance
of the vulcanizate was poor.

Key words: silica; tread compound; structure parameter; aggregation state; specific surface area;

dispersion; mixing; dynamic mechanical property



