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Fig. 1  The change curves of the maximum elongation of

HTPB propellant with storage time
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Table 1 Parameter fitting and correlation analysis
models t/e(g perature Emo k R Ry o1
50 48.7888 0.0206 0.9269  0.708
exponential 47.5937 0.0358  0.9546  0.708
model
70 42.2160 0.0468  0.8690  0.708
50 49.2347 -9.2181 0.9782  0.708
logarithmic ¢, 48.0839 -14.3436 0.9992  0.708
model
70 42.6185 -16.0733 0.9562  0.708
power 50 53.8614 -8.1421 0.9085 0.708
function 60 55.1133  -12.5516 0.9363  0.708
model 70 54.4944 -16.8417 0.9185  0.708
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Table 2 Segmented correlation analysis

segments exponential logarithmic power function
/month model model model

0~4 0.9920 0.9992 0.8735

4 ~6 0.9800 0.9694 0.9721

after 6 0.9885 0.9857 0.9941
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Table 3 The results of parameter regression and extrapolation

of aging reaction rate constant

models E,/) - mol™ A kys «
exponential model 3.7982x10%  2.2026x10*  0.0050
logarithmic model 2.5737x10"  1.6275x10°  —4.9879
power function model ~ 3.3511x10*  3.2690x10°  —4.3394

3.3 HiRINEFE ik 10 0 E IR I 1F 8 B (8§ i

MR 2R 1 oA 85 R T 0,60 °C 2T & A fsi Y
530 BIOHE ) 0L 5 00 S A, AR RS P A ) B R
SRR R IRL R AR AL R B — AN A Y
B R HE S BR U, AME IR 25 °C AR PRI A B Y A AR
Fen ey, R s R ANE 4 PR

Chinese Journal of Energetic Materials, Vol.24, No.10, 2016 (936-940)

R4 SFERON ) 4

Table 4 The results of equivalent time conversion

exponential logarithmic .~ power function

models
model model model

equivalent storage time

at 25 °C /month 23.72 19.48 41.42
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Table 5 Comparative analysis results of four models

life prediction relative

models Rinax Riin R results error
/year /%

segmented

aging 0.9984 0.9525 0.0116 11.60 9.37

model

exponential o o546 0.8690 0.0437 9.07 29.14

model

logarithmic 4 9995 0.9562 0.0215 1.868x10° 100

model

power

function 0.9363 0.9085 0.0141 260.6 5100

model
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Storage Life of HTPB Propellant Based on Segmented Aging Model

DU Yong-giang, ZHENG Jian, PENG Wei, ZHANG Xiao, GU Zhi-xu
( Ordnance Engineering College, Shijiazhuang 050003, China)

Abstract: To solve the problem that the Hydroxyl-Terminated Polybutadiene (HTPB) propellant aging characteristics at different
storage stages cannot be described by commonly used aging models accurately, the segmented aging model was proposed. The
high temperature accelerated life test of the HTPB propellant was carried out, and the aging mechanism of HTPB propellant was
analyzed in three stages by using the maximum elongation as the characteristic parameter. According to the correlation analysis re-
sults of different aging stages, the segmented aging model was established. The time conversion relationship between high temper-
ature (60 °C) accelerated aging and room temperature (25 °C) effective storage was obtained by using the time-temperature
equivalence principle, and the storage life of HTPB propellant at room temperature (25 °C) is predicted for 11.60 years by com-
bing with the segmented aging model. The correlation coefficient R of the segmented aging model is more than 0.95, and the
is less than 0.015.
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