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Tablel Curing formulationsand properties of
SBR vulcan izate before aging

; BR
Sample 1 2 3 (3);
Sulfur/phr 2.0 0.3 0.5 ' '
Accelerator CZ/phr 1.25 0 2.00 2
Acceleraor ™M TD /phr 0 3 1 , (4)
Accelerator D /phr 0.15 0 0 AE=-76.8+746exp (- t/66.4), (3)
Accelerator DM /phr 0 0.5 0 AE =-71.9+63. 90 ( t/208), (4)
Shore A hardness 59 61 59 ,
. AEAE
Tensile strength/M Pa 18.5 16.2 12.6
Elongation at break /% 431 383 356 BR
3 BR
A ’ (5) ’
: (1) 2
BR A s
s 57
’ (2) % "
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Fig3 Change of tensile strength of BR vulcanizates
veraus aging time

m —smplel; ¢ —sample 2; A—sample 3

Figl Change of Shore A hardnessof BR vulcanizates AT=-34+32.70p( t/54.7), (5)
versus aging tine AT SBR
2.2 SBR
AH=22.9- 22 2exp(- t/54.5), (1) BR
AH' =21.6- 19.8exp (- t/149) , (2) A
AHAH 4 ,
BR A ; : (6) (7)
AE=12.7- 3. 1AH, (6)
2 , BR AE =12.7-3.1AH' (7)
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Fig2 Change of elongation at break of BR vulcanizates Fig4 Relationship betveen change of Shore A hardness and

versus aging time change of elongation at break of BR vulcanizates
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BR

6 , 2
(8) (9)

Sample 1

at break/%
0
S

Change ol elongation
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Fig5 Relationship betveen change of tensile strength and
change of elongation at break of BR vulcanizates
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Fig6 Relationship betveen change of Shore A hardness and
change of tensile strength of BR vulcanizates

AE=3.29+2.20\ T, (8)
AT=-1.31-1440H (9)
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Correlation of changes of air aghg proper ties of
styrene-butadiene rubber

Rao Qiuhua, Yuan Huiwu, Yin Jwei
(Chenmistry and M aterialsD eparment, Naval University of Engineering, Wuhan 430033, China)

Abstract: The correlation betveen changes of ten-
sile properties and Shore A hardnessof air aged sty-
rene-butadiene rubber (BR) was established. The
results showed that regardless of conventional vul-
canization or efficient vulcanization, the change of
Shore A hardness of aged BR vulcanizates in-
creazed in exponential fom with increasing aging
time, and the relationship between changes of elon-
gation at break and Shore A hardness was linear.

For the conventional vulcanization system, change of
elongation at break and tensile strength of aged BR
vulcanizates decreased in exponential fom with in-
creasing aging tme. The relationships betveen
changes of tensile strength and Shore A hardness or
elongation at break were linear.

Keywords styrene-butadiene rubber; air aging
property; shore A hardness tensile strength; elonga-

tion at break; correlation
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