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SR 3.26F12.31, N A7 4628 7 77 s NdBR,, Ji-5
CB22, 7 [ B A 141 7 il s 87 &2 BR,, A5 BR9000,
[ A fk LA A 4328 R s SSBR, RS- SOL
6270SL, ['TJE K EE[ML (1+4) 100 C1H47, 4544
L ST S BN 25% , £ i I B 43 B 63%, AIK
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F1 RWEF 0
W L7 S
1" 2° 37 4" 5" 6’ 7" 8"
BR9000 40 0 0 40 0 0
NdBR-1" 0 40 0 0 40 0
NdBR-2* 0 0 40 0 0 0 40 0
CB22 0 0 0 40 0 0 0 40
SSBR 55 55 55 55 55 55 55 55
NR 20 20 20 20 20 20 20 20
HAEN234 40 40 40 40 10 10 10 10
15 B Zeosil 1165MP 40 40 40 40 70 70 70 70
B S169 3.2 3.2 3.2 3.2 5.6 5.6 5.6 5.6
11 7% PR3 P 51 3.2 3.2 3.2 3.2 5.6 5.6 5.6 5.6
i 1 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
e 3E 5 2.9 2.9 2.9 2.9 3.5 3.5 3.5 3.5
HAw" 25.5 25.5 25.5 25.5 25.5 25.5 25.5 25.5
Gt 231.3 231.3 231.3 231.3 236.7 236.7 236.7 236.7
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1%, FIRAE  0.25%, FHE#E
BEE —100~100 C,
(6) At i 25 e RERE I 199 [ 8 A 14 A 7l
PRUESEA T

160 C, AL ]
400 r * min ', B [A]
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1 2" 37 4" 5" 6" 7" 8"
[TJEREE ML (1+4) 100 C] 55 70 68 67 58 66 64 63
[TJeFEBERTA] (120 °C) /min
t 26 23 23 20 30 30 31 29
Al 12 13 11 12 12 13 12 11
AL ACE A (160 °C)
F./(dN * m) 17.72 19.99 17. 89 18.96 20.43 22.01 21.67 22.98
F oo/ (AN * m) 37.58 40.71 36.71 40.05 41.38 42.93 41.76 45.69
t,,/min 1.95 1.93 2.00 1.90 2.15 2.10 2.28 2.00
t,o/min 2.90 2.92 2.92 2.80 3.10 3.22 3.23 2.98
tyo/min 5.10 5.80 4.97 5.20 6.30 6.53 6.13 6.27
%3 BR/SSBR/NRFERL B &4 T8 14 g
Iﬁ u # # # # Ed}j% % # # # #
1 2 3 4 5 6 7 8
FB R ATRURE i / i 66 68 67 67 69 68 70 69
300%E N 1/ MPa 14.2 14.0 13.9 14.8 14.7 13.8 13.9 16.9
PR %/ MPa 18.1 17.5 17.1 18.6 18.2 18.1 17.4 20.5
P 3/ % 382 373 368 370 366 410 397 356
Wi i/ (kN » m' ) 47 51 53 49 47 57 47 48
5] SL0E /% 35 36 36 40 38 38 38 40
FE459% 55 Tt/ C 37.8 36.0 35.5 34.5 31.0 30.3 30.6 29.0
LT RJEFEHE MK/ mm 14. 46 14.02 13.92 18.52 12. 84 12.82 10.72 15.12
VIR o B/ % 2.31 2.04 1.77 2.40 2.69 2.08 2.05 2.51
T S R4 55 IR T P EI v AR IRAE IO AR AL 4 1F 9160 C X 25 min, HAiRE B IL 48 160 C X 20 min,
%4 BR/SSBR/NRFRL Rt &4k M8
Iﬁi E # # # # ﬁa?‘iéﬁ% # # # #
1 2 3 4 5 6 7 8
PR/ MPa
“1k24 5 17.3 16.0 16.4 16.4 15.1 17.6 15.5 14.7
AR/ % —4 -8 —4 —12 —17 -3 —10 —28
Z1k48 s 14 14.8 16.0 16.3 13.5 15.7 16.6 15.2
AL/ % —23 —15 —6 —12 —26 —13 -5 —26
PP 3/ %
ZA4k24 280 270 277 266 234 293 284 220
AL/ % —27 —27 —25 —28 —36 —29 —28 —38
#1k48 )5 213 229 255 239 208 240 262 220
AR/ % —44 —38 —31 —35 —43 —41 —34 —38
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%5 BR/SSBR/NRELEHIEENE S11ERE

5 H [V E R
1 2" 37 4" 5" 6’ 7 8’

fifar 15 MPa

ASIEAE /mm 1.71 1.73 1.80 1.80 1.65 1.58 1.57 1.66

FMHE T/ C 14.2 14.8 16. 1 15.5 13.9 12.9 12.5 13.4

UpRgifE/ e 1) 1.97 1.88 1.89 1.76 1.45 1.43 1.40 1.41

RSB 148 %L 100 95 96 89 100 99 97 97
145130 MPa

A A/ mm 2.68 2.69 2.75 2.75 2.60 2.51 2.50 2.57

R T/ C 39.5 37.6 38.6 36.8 34.2 33.4 33.7 32.3

YIRE/ (T o 1) 4.33 4.15 4.06 3.84 3.37 3.34 3.35 3.18

10351 EDAE 44 100 96 94 87 100 99 99 94

WAL SN 160 °C X 30 min,

&6 BR/SSBR/NRFRULEHIZNES hEFE MR

5 q : : : : fi 77 % 5 i i : i
1 2 3 4 5 6 7 8
P AL iR R/ C —40.9 —41.3 —38.1 —40.2 —40.7 —41 —42.1 —41.3
A1 /MPa
25 C 24.28 22.21 19.53 20.41 20. 17 22.05 27.05 21.17
80 C 12.95 12.69 11.33 11.46 12.1 13.06 16. 1 12.09
tand
0°C 0.246 0.234 0.247 0.246 0.242 0.248 0.229 0.246
60 °C 0.155 0.137 0.136 0.135 0.113 0.111 0.106 0.110
60 °C Jtand45 %k 100 88 88 87 100 98 94 97
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Properties of High Mooney Viscosity NdBR/SSBR/NR Tread Compound

ZHAO Tiangi',ZHOU Zhifeng',ZHANG Zhigiang’
(1. Beijing Research and Design Institute of Rubber Industry Co. , Ltd, Beijing 100143, China, 2. CNPC Jinzhou Petrochemical Co. , Ltd,
Jinzhou 121001, China)

Abstract: Based on the tread compound formula of steel-belted radial tire, two kinds of high Mooney
viscosity neodymium butadiene rubber (NdBR , denoted as NdBR-1” and NdBR-2", with Mooney viscosities
of 67 and 72, and relative molecular mass distributions index of 3.26 and 2. 31, respectively) were blended
with solution polymerized styrene-butadiene rubber (SSBR) and natural rubber (NR) , using nickel butadiene
rubber BR9000 and NdBR CB22 as the comparison samples, and the properties of high Mooney viscosity
NdBR/SSBR/NR tread compounds were investigated. The results showed that, when BR/SSBR/NR were
blended, high Mooney viscosity NdBR had obvious application advantages. The comprehensive performance
of NdBR-2" compound was better than that of NdBR-1" compound, the physical properties, rolling
resistance, and dynamic mechanical properties were comparable, especially the crack growth resistance,
cutting resistance, and aging resistance were outstanding, obviously superior to that of CB22 compound.
NdBR-2" was more suitable for the BR/SSBR/NR tread formulation system.

Key words: Mooney viscosity ; NdBR ; SSBR ; NR ; tread compound ; aging resistance; cutting resistance



