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|: & Qpe material, acceler-
rs’ about crosslink density

and 80°C were carried out. The correlation fu

and maximum elongation wede built, and logarithmic model, power function mod exponential model were used

to study how the crosslink density varied with storage time. The crosslink d @as selected to describe the aging
3 0 rage

properties, and the modified Arrhenius method was chosen to predict @

life of hydroxyl-terminated poly-

butadiene inhibitor under room temperature. The results show l% wer function model with a=0. 3 can de-
scribe the variation law of crosslink density well. The apparg%( ctivation energy of the aging reaction obtained by

modified Arrhenius method has a linear relationship with
criterion, which are calculated by linear equation an

tion decrease of 50% , the estimated storage lifeti

D ature. Taking the crosslink densities as the failure
ic polynomial respectively when the maximum elonga-

he hydroxyl-terminated polybutadiene inhibitor at 298. 15 K

are 17. 38 years and 16. 14 years, identical to that when solved with the maximum elongation. Besides, the predicted

lifetime can meet the aging performance requirements of the inhibitor.

Keywords: hydroxyl-terminated polybutadiene inhibitor; accelerated aging test; crosslink density; maximum elon-

gation; correlation; modified Arrhenius method; lifetime prediction
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Fig.1 Standard specimen and equipment of tensile test

for hydroxyl-terminated polybutadiene inhibitor
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(a) Oxidation crosslinking reaction
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Tab ‘Q egression results of correlation between crosslink
@lsny and maximum elongation for hydroxyl-terminated
polybutadiene inhibitor

Type Regression functions

N
Linear

. Ve =—0.01481e, + 9. 8 @&90_9310
equation
i o =—7.646X10 6 é
Quadratl{c Ver ?f —0.9313
polynomial 0. 0098016;1&8. 548
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Table 2 Comparison results of the power function model for

hydroxyl-terminated polybutadiene inhibitor
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Table 3 Regression results of the three mathematical models for hydroxyl-terminated polybutadiene inhibitor
Model T/K veo /(10 *molscm ™ ?) k/(10" *mol(cm®s d) 1) r
323.15 3. 882 0. 3598 0.8677
Logarithmic 333. 15 4.154 0.4619 0. 8887
model 343. 15 4. 405 0.5842 0. 8406
353. 15 4.617 0.6768 0. 8397
323.15 2. 837 0. 5875 0.9760
Power 333.15 2. 843 0.7417 0.9828
function model
o 343. 15 2. 654 0.9772 0.9684
(a=0.3)
353.15 2.577 &Q\%O 1.1370 0.9716
323.15 3.517 0 —7.119X10 * 0.9090
. 333.15 3.754 —7.818X10 % 0.8734
Exponential model o
343. 15 3. 775, —1.044 X102 0.9353
353.15 3.@ —1.131X102 0.9317
Notes: T —Temperature; v — Initial Crosy: k —Aging reaction rate.
NOX
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Table 4 Solving re; L’ arameters for modified
Arrhenius eq or hydroxyl-terminated

utadiene inhibitor

Paramctcrg\s\'& © m E r
Value q ~oQONB. 5 —30.21  1.062X10°  0.9971
Note: ln%% , E—Constant parameters of modified Arrhenius
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