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Fig.1 Curing curve of compound (150 °C)
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Fig.2 Apparent crosslinking density of vulcanizates

at different curing time
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Fig.3 Crosslinking bond density of vulcanizates filled with silica
at different curing time

I R R ARG, 33X 2 Hh T 2 2 T 6% 5 4
H IR0 ST6 9 10K A FH AT A% Jie — DRI A A 3 328 5
2B AR I T] K 0 FIE 4 22 22, 1, A HELFE 14 2% SRAK 2R
B Ak 114 2 XL A8 B0 2 J3 B AR AN S 38 1 e DRAA
FR T T 1 2 X0 52 16 %35 88 340 14 R 2 AL s []
Uk 2 G TP AR 2R L Ak 1) 2 R 38 Bk 2 T 459 ek
ARG, X 5 5 B AR B B ) & T i B
fi A

MIEI3E] LU ), B 2 A e 1] A9 2 4, 224k
SEPRAET TR AL B BT 1 e TR R AR 11 22
2 0. 09432 Wik /1N 250, 038, T XUAR 5 1 2R A7
S %5 B2 0. 05632 M4 K 20 111, F B i i fk
R [R] 14 2 4, 22 B i 2 A 7 24 1% ] BsF e B 25 LA
SRR R R P A (DL TR 4) , I L OBURTE S R BPL A7
14 14 2 ol A JE 1) B S T 28



122 %o Tk

202 14F 55684

N A

e I TETTET
B4 TEEARETRE

Fig.4 Transition of crosslinking bond type
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Fig.5 Macrodispersity of fillers of vulcanizates filled with
silica at different curing time
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Fig.6 TEM photos of vulcanizates filled with silica at different curing time
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Tab.2 Physical properties and air aging resistance of vulcanizates unfilled and filled with silica at different curing time
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Fig.8 The tand-strain curve of vulcanizates filled with silica
at different curing time
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Fig.10 Crosslinking network structure and properties of vulcanizate filled with silica
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Effect of Curing Time on Crosslinking Network Structure and Properties of
Tread Compound of Green Tire

CAI Lei,ZONG Xin,ZHANG Xinping, HE Aihua
(Qingdao University of Science and Technology, Qingdao 266042, China)

Abstract: For the green tire tread compound with solution polymerized styrene-butadiene rubber (SSBR) /
butadiene rubber (BR ) blend as the main material, the changes of the crosslinking network structure and
physical properties of the SSBR/BR blend without silica (referred to as the compound unfilled with silica)
and the silica filled SSBR/BR blend (referred to as the compound filled with silica) under different curing
time were studied. The results showed that, for the compound unfilled with silica, with the extension of the
curing time, the crosslinking density of the vulcanizates decreased slightly, the hardness, modulus, tensile

strength and rebound value changed little, the tear strength was improved, and the elongation at break and
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tensile fatigue property were reduced. For the compound filled with silica, with the extension of the curing
time, the filler network structure of the vulcanizates gradually increased, the crosslinking density were
slightly improved, the number of the polysulfide bonds with lower bond energy decreased, the number of the
mono- and di-sulfur bonds with higher bond energy increased, the tensile strength, rebound value, tensile
fatigue property and wear resistance were basically unchanged, and the heat build-up and rolling resistance
were reduced. The aging resistance of the vulcanizates filled and unfilled with silica were both improved
with the extension of curing time,which showed that the tread compound with SSBR/BR blend as the main
material had better properties even though it was cured at high temperature for a long time.

Key words: curing time; silica; SSBR; BR; tread compound; crosslinking network structure; wet skid

resistance;rolling resistance
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