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2 6 NR
cvi cv2 CV1+SDT/S CV1+TPS CV1+M/ G CV1+9 G
NR 100 0 0 0 0 0
N234 41 0 0 0 0 0
2 0 0 0 0 0
3.5 0 0 0 0 0
Vulk. 4020 1 0 0 0 0 0
1.5 0 0 0 0 0
CBS 0.9 0.9 0.9 0.9 0.9 0.9
1.3 1.6 1.3 1.3 1.3 1.3
DT/S 0 0 1.5 0 0
TPI'S 0 0 0 1.5 0 0
M/ G 0 0 0 0 1.5 0
S G 0 0 0 0 0 1.5
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CV1l+ CV1+ CV1+ CV1+
cvV1l cv2
DTS TS M/IG 96
My (dN-m) 40.6 46.1 47.2 46.9 55.8 49.3
M/ (dN-m) 4.8 4.8 6.0 6.0 4.8 4.8
Mao/ (dN-m) 27.8 30.7 40.1 38.3 38.9 32.4
R/ % 35.5 37.3 17.2 21.0 33.1 38.0
ty/ min 21 21 1.5 1.5 2.1 21
tog/ MiN 3.3 33 20 20 33 33
0 , ' ' 2.3
0 5 10 15 20 25 30 .
B8]/ min 2.3.1
2 175 6 NR 145 175
1 300 %
4
4 NR
cvi cv2 CVI+SDT/S CV1i+TPS CV1+M/ G CV1i+9 G
(145 )/ min 25.2 25.2 17.1 17.1 25.2 25.2
/ MPa 28.0 27.7 25.6 26. 4 30. 4 29.3
300 % /MPa 9.7 9.9 10.0 10.0 11.8 10.1
! % 6.4 6.2 1.7 1.5 3.9 4.8
/ 10.5 10.5 9.2 12.5 9.8 10. 4
(100 x24h)
/MPa 23.4 22.5 20.8 19.8 23.1 21.1
300 % /MPa 11. 4 12. 4 12.1 12.1 15.1 12.9
(175 )/ min 3.3 3.3 2.0 2.0 3.3 3.3
/MPa 16.5 16.5 21.8 21.8 20. 4 16.6
300 % /MPa 4.8 5.0 6.9 6.9 6.8 6.0
! % 9.6 4.5 2.0 2.2 5.7 6.4
/ 26.8 21.2 13.5 13.5 10.2 11.2
(100 x24h)
/MPa 10.3 10.7 10.7 10.7 12.5 12.0
300 % / MPa 5.1 4.9 5.7 6.2 6.7 5.7
4 145 2.3.2
M/IG Y9G NR 6 NR
145 175
,6 4 4 ,
, Ccvi (145 ) DT/S
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; DT/S TPS (a5 ) Cvl CvV2
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1 24 h 16 1 1
300 % 145 , 175 ,
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1.3 1.6 1.3 1.3 1.0 0
DT/ S 0 0 1.5 2.0 2.5 8.0
6 NR
Cv1l Cv2 CVI+3DT/S CV1l+ TP/ S CV1i+M/ G CV1i+9 G
(145 )/ min 25.2 25.2 17.1 14.5 14.5 25.6
/ MPa 28.3 29.5 27.3 27.3 26.8 26.4
/| % 6.4 6.2 1.8 1.8 1.8 1.8
/ 10.5 10.5 12.5 12.5 12.0 11.8
(100 x 24 h)
/| MPa 23.0 22.5 21.0 19.6 22.0 23.0
(175 )/ min 3.3 3.3 2.0 1.8 1.8 3.3
/| MPa 16.5 16.5 22.0 21.5 23.5 23.0
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Effects of different sulfur donors on properties of NR compound for tire

MAN Hui-gangl, FAN Ru—liangz, ZHANG Qing—kail,Aihara T, JI Kui-jiangl
[1. Rhein Chemigtry (Qingdao) Co. , Ltd. ,Qingdao 266043 ,China;2. Shangha Jiaotong Universty ,Shangha 200240 ,China]

Abgtract : The efectsof the different sulfur donors,such as dioctyl polythiophosphate (SDT/S) ,
zinc dibutyl dithiophosphate (TP/ S ,dithiocaprolactam (§ G and dithiomorpholine (M/ G ,and the
addition level of SDT/ Son the process hility ,curing behaviour ,tensle strength ,dynamic heat build-up
and compresson st of NR compound for tire were investigated by usng the sulfur curing syssem as
reference. The results showed that the Mooney scorch time was reduced ,and the plateau modulus and
the reversgon resstance was improved by adding SDT/ S and TP/ S;the conventiona curing system
gave lower tendle strength and modulus at 300 % to NR vulcanizate cured at lower tenperature (145

) ,and the sulf ur donors gave higher tendle strength and retention to NR vulcanizate cured at higher
temperature (175 ) ;and the reverson resstance,dynamic heat build-up and compresson set imr
proved by increasng the addition level of DT/ S.

Keywor ds:tire;NR ;sulfur donor ;compound properties
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