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Fig.1 Strain—time mathematical models of RPA and rotary rheometer
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Fig.2 Strain—time curve of rotary rheometer
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Fig.3 Correlation of tand of tread compound of tested by

rotary rheometer and RPA
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Fig.4 Mathematical model of compression heat build—up
testing machine

FH 4] A1, B A R i e i AR AR AT 42
b 2, DARE 7 B AR R AR 5 B IMEAE R AU R Pk
Bl

2 52140 It TR 1 v 5 R 446 92 57 R T (AR
S REEMAE) Htand (60 C, 10 Hz, tand@max)
AHSEHE, WLIKS (tand@max K tand ik KAE , E R 6 44
Fit) o

F 1S (a) WTAT, B TD B 9 o 3 18 46 9% 57 1R T+
Stand M & M A 45 B ES (b) BT %0, B 1 e 1)
R i 9% 55 IR Tt 5 tand/ET 5 2% M A 06, R3K 3
0.927, Ut BATEE & W I S5, G T 1 30
AEEEIAE Stano Ml (1/E°) BIF ., iR (),
BIEH AES (1/G") Fitand I He , 1d B B8 5045
SRR & Hoh ETRG 4 B i
ARG U A, ARACERAE A R, AT LA
R AE A
3.3 BRERKEE M Stan X F

WG e 1R 22 1) b oy (BT o6 A BB &) | 24
R B A R A, 2 Bl — T e i

60

R*=0.608 o

W
(=}
T

e
(=}
T

RS IR 4% 5 iR T/ C
8 8
O\ m
O

—_
(=]
T

0.05 0.10 0.15 0.20 0.25
tano

(a) #Tt-tand

(=}

R*=0.927

HaRR A% 57 Tt/ C

1 1 1
0 0.01 0.02 0.03 0.04
tand/E*

(b) IR T+~tand/E”
BE5 MRERNESZERSHEEEHRRHEXGE
Fig.5 Correlation between compression heat build-ups and
dynamic energy losses of tread compound
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Study on Test Method of Dynamic Energy Loss of Tread Compound and
Its Correlation with Loss Factor

WANG Baojin, CHANG Shuangkai,ZHANG Lin,ZHOU Hongbin
(EVE Rubber Research Institute Co. ,Ltd,Qingdao 266045, China)

Abstract: The dynamic energy loss of tread compound was measured by rotary rheometer, rubber

processing analyzer, compression heat build—up tester and rebound instrument. Based on the three factors of

strain, stress and energy,a simple mathematical strain/stress—time model of each test method was established,

and the relevance of dynamic energy loss and loss factor (tand) of tread compound was discussed. The results

showed that, both rotary rheometer and rubber processing analyzer provided constant strain tests, and the tand

of the tread compound measured by these two methods had a good correlation. The compression heat build—up

tester provided a constant stress test. Under this condition,the dynamic energy loss of the tread compound was

proportional to tand and inversely proportional to modulus. The rebound instrument provided a near constant

energy test,and the dynamic energy loss of the tread compound was proportional to tand. In addition, the rolling

resistance index of the tire showed a good linear correlation with the tand of the tread compound.

Key words: tread compound; dynamic energy loss; rotary rheometer; rubber processing analyzer;

compression heat build—up tester;rebound instrument;loss factor;rolling resistance



