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Fig. 1 Variation curves of the maximum elongation with

time for aging HTPB coating
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Table 1 Comparison of the fitting parameters of the three models
model T/K Emol % k/% - d™ r
323.15 403.6 18.59 0.7615
333.15 382.9 28.57 0.9008
logarithmic model
343.15 359.3 39.82 0.9202
353.15 343.2 51.09 0.9069
323.15 437.6 16.22 0.9748
333.15 428.3 22.86 0.9701
power function model(a = 0.4)
343.15 416.9 30.19 0.9280
353.15 424.2 40.87 0.9755
323.15 417.4 3.389%x1073 0.9119
333.15 397.5 4.884%x107 0.7857
exponential model
343.15 375.2 6.941%x1073 0.6842
353.15 375.6 1.104%x1072 0.8263

Note: r* is judgment coefficient.
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Table 2 The fitting parameters of Kooij equation

IN(A/%-d™")  m
33.83 -2.97

parameters E/) - mol™ r?

3.729%10* 0.9992

value

Note: r* is judgment coefficient.
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Table 3

two methods

Comparison of activation energy obtained by the

T/K E./)- mol™ E,/)- mol™ 8/%
333.15 28660 29064 1.41
338.15 28950 28940 0.03
343.15 28395 28817 1.49

Note: § is the error of E, relative to E,.
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Storage Lifetime Prediction of HTPB Coating in Solid Rocket Motor Based on Kooij Method

LI Ke', ZHENG Jian', ZHI Jian-zhuang', WU Guo-rui’
(1. Shijiazhuang Campus, Army Engineering University, Shijiazhuang 050003, China; 2. 63981 Forces, Wuhan 432200, China)

Abstract: To accurately predict the storage life of hydroxyl-terminated polybutadiene (HTPB) coating in solid rocket motor,
accelerated aging tests at 50, 60, 70 °C and 80 °C were carried out. Logarithmic model, power function model and exponential
model were used to study the maximum elongation of HTPB coating with storage time. Kooij equation was regarded as the aging
model, and the storage life of HTPB coating at normal temperature was predicted. Results show that the power function model
with @ = 0.4 can describe the variation law of maximum elongation with time. The apparent activation energy of the aging reac-
tion obtained is 29 kJ- mol™' approximately, which is far less than 60 kJ- mol™', revealing that the aging reaction during 50 °C to
80 °C is easy to occur. Taking the maximum elongation decrease of 50% as the failure criterion, the storage life of the estimated
HTPB coating at normal temperature is 15.62 years, which can meet the aging performance requirements of the coating.

Key words: hydroxyl-terminated polybutadiene (HTPB) coating;accelerated aging test; Kooij method; apparent activation ener-
gy; lifetime prediction
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