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Fig.1 Mooney viscosities and stress relaxation parameters of
compounds with different carbon black varieties
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Fig.4 Correlations between structures and specific
surface areas of carbon black and Mooney
viscosities of compounds

SEZE A (8 T v 0 L 2R T AR A R I 1 5 TR R R
(1T JE R BE 5 CDBP I A 1Y A 56 M (r=0. 95)
Lt 5 DBPZ B (A M (r=0. 79) &, iX 2 R
CDBPWL I &b — i f T4 i (1 5k SR 7E 165 MPa
B R 7 46 405 A5 i DBP I A, i (EH RE 1%
S e R ) LS A TR IR T R e B 4 (A 11
G KGR DR R B T 0 T R R e ) L
SIS, G R B AR TR AR SR S R
AT, ok FRES A FT R RE S ™= A BT 2 B e 2 1A, ok
/NI BB IR G AR RT3 KA AR BRI - o PR 5 T
AR YRR A 1 K 5 e B B T R A A
Xk (r=0.89) [t 5CDBPWE I 2%, /& b
FR Jie 8 3R 11 M v, AR - SEDRE A 3 5, R
R A 1) JE R B A, T i BRN34TR R S 1 11 e
R BE LG B SRN23ATR R JRE WG /)N, P REJE I FRN134 1L
FABUR VR R T EORE 5 R A 1 40 1025 5 800 5 ¢
TEN660FIN326TE F 18 19 11 JE Al B /N 5 H 45 4 41K
P
2.2 ZEBRRENH

G55 R IR T8 TR R IS AE AR IS 1 R 4 R oh
25 3 KA B TR] A0 e ISR AS P A IEDRE v 43 B HE R 1
TR 434 B, S OB 2 T b 0 B ORI , 2 R
5 R 1] S 2 T B AR I, B 2R A B A 1
Mo GBI TR O R, B Ak e A o TS B
PEBE A 5 PR BB A XA Bl s, DR I &5 G AR e o et



812 B

i N4

202 14F 55684

I BUR BEAE b s 0 R AN [ e B AR R
JE PR 45 B A I o 2 0 BN PRI S T 7, e B 235 ) R HE
2 TR 5 TR R e 435 6 A IR i i - 5 %) AR O ]
67 o

0.5
04+
-
: T
& - -
i@ 03f s
= /
= /
® 02 _ =~ _ 7
4o [ 3 -
Ho
Ry
0.1+
0 I I I | |
N660 N550 N326 N339 N220 N234 NI134

E5 ARxE&MRERKNESERRESH
Fig.5 Bound rubber mass fractions of compounds with
different carbon black varieties

140 160
120 - 4140 _
1;»1007 120
: E
ey 100 =
> 480 &
=
S 60
X {60 §
gj 40 1 “. ao §
S 20 100 ®
| ! ! ! 0
0 0.1 0.2 0.3 0.4 0.5
ZE AR AL
H IR E 4,
Eo mEZEMIMLERARIBERNEEKR
RESHREXME

Fig.6 Correlations between structures and specific surface
areas of carbon black and bound rubber
mass fractions of compounds
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Processing Rheological Properties of Compounds Filled with
Different Types of Carbon Black

. 1,2 ,2 . 1,2 . 3
WANG Maoying'*,LIU Zhen'*,JI Xinyu' >, MA Xiao
(1. EVE Rubber Institute Co. ,Ltd,Qingdao 266045, China;2. Key Laboratory for Advanced Tire Materials Qingdao,Qingdao 266045, China;
3. Beijing Research and Design Institute of Rubber Industry Co. ,Ltd, Beijing 100143, China)

Abstract: The processing rheological properties of the compounds filled with different types of carbon
black under various testing conditions were studied. The results showed that carbon black N550 had good
mixing performance, while carbon black N134 was more likely to aggregate and had poor dispersion in
the mixing process. The Mooney viscosity and bound rubber content of the compound increased with the
increase of carbon black structure and specific surface area, and they had good correlations with the CDBP
oil absorption value of the carbon black with a correlation coefficient of 0. 95. In addition, the Payne effect
of the compound had a good correlation with the specific surface area and stress relaxation area of the carbon
black,and the correlation factor was 0. 98. The extrusion swelling ratio of the compound was affected by the
content of both bound rubber and trapped rubber.

Key words: carbon black ; compound ; processing property ; theological property ; Mooney viscosity ; stress

relaxation ; bound rubber;Payne effect
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