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Creep Properties and Accelerated Storage Test Method of Rigid Foam Cartridge
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ABSTRACT: The creep characteristics and the evaluation method of storage life to rigid foams were researched in this paper.
The creep constitutive relation of the foam bombardment materials was established based on the creep performance data by
measuring the rigid foam bombs at a constant temperature stress level. Then the temperature-time equivalent theory and the high
temperature accelerated storage test method of the foam shells were studied. The creep constitutive relation and the compressive
parameter of the rigid foam made no evident change after the high temperature creep test. The creep characteristics were the key
sensitive factors affecting the long-term storage failure of rigid foams. The accelerated storage method of the rigid foam car-
tridge based on the temperature-time equivalent theory and the WLF equation was worked out to support the storage life as-
sessment and life extension research of the entire cartridge structure.
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Fig.1 Schematic diagram of foam specimen testing device

-14
=
i
12 e 48h3#
e 36h1#
10} —— 36h3#
= #h
_ —— h-
E 08 —~— 16h3#
2 -06F 34
4
04 +
-0.2
0.0
-14
-1.2
-1.0
E 08 &7 ~ 72024 —2hlf
3 -06 By i
——36h-3% — 1h-6#
04} ——36Nh-1# — 1 h2#
~ 8h-1# - I h-d#
o2t —— 8h2# - 1h-7#
' —~ 8h-3% — 1h-9%
00 b 1 1 Il 1 1 1
0 10 20 30 40 50 60 70
Time/h
d120 C

P2 A% B TR PR A R 1 B A i £

Fig.2 Normalized creep curve at different temperatures
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Tab.1 Formula coefficient of constitutive relations
Ay A, A4, A5/10* A410° A5/10° Ag/10° A4/10° Ag/10° Ay/10°
-0.72 292.05 -4 936.83 4.45 -2.37 7.76 -1.59 1.97 -1.36 3.97
-0.57 234.38 -3961.63 3.55 —-1.87 6.07 -1.23 1.52 -1.04 3.05
-0.92 278.66 -4 44330 3.85 -1.99 6.38 -1.29 1.58 -1.08 3.15
-0.58 184.833 -3231.03 2.94 -1.56 5.10 -1.03 1.28 -8.79 2.57
-0.67 229.72 -3 941.68 3.56 —1.88 6.14 -1.25 1.54 -1.05 3.10
—0.69 237.60 -3 930.02 3.48 -1.82 1.19 -1.47 1.46 -1.01 2.94
-0.72 225.78 -3 805.97 3.41 -1.79 5.82 -1.18 1.46 -1.00 2.93
-0.98 270.07 -4 243.93 3.61 -1.83 5.75 -1.13 1.37 -0.922 2.65
-0.73 259.08 -4 350.72 3.88 -2.03 6.59 -1.34 1.64 -1.12 3.28
-0.58 267.58 -4 537.53 4.15 -2.24 7.53 -1.58 2.01 -1.42 4.29
-0.50 238.23 -3 594.08 2.85 -1.32 3.78 -0.671 0.773 —0.432 1.10
-0.98 253.05 -3290.97 3.28 —1.63 5.07 -0.99 1.18 —0.788 2.25
-0.99 281.14 -4361.43 3.61 -1.73 4.97 -0.832 0.738 -0.242 -2.98
-0.95 244.60 -3 890.23 3.33 —-1.68 5.29 -1.05 1.26 —0.8.44 2.42
-0.61 263.94 -4 284.43 3.77 -1.97 6.40 -1.30 1.60 -0.011 0 3.20
-0.62 263.94 -4 284.43 3.77 -1.97 6.40 -1.30 1.60 -1.10 3.20
-1.42 246.75 -3013.09 1.97 -0.756 0.176 —0.246 0.194 -0.072 6 7 009.03
-0.61 252.31 —-4162.71 3.69 -1.93 6.28 -1.28 1.58 -0.010 8 3.18
-0.80 267.30 -4 436.63 3.91 -2.03 6.52 -1.31 1.61 -0.0109 3.18
-0.69 277.28 -4 407.36 3.81 -1.97 6.33 -1.28 1.57 -0.010 8 3.15
®k2 BEGRESHEEES
Tab.2 The compressive elastic modulus of samples
80 C 100 C 120 C
Time/h E/MPa 0o.1/MPa Time/h E/MPa oo 1/MPa Time/h E/MPa oo 1/MPa
1 173.245 6.134 1 167.282 5.769 1 170.459 6.121
4 168.242 6.657 4 174.422 6.229 2 164.845 6.693
16 165.565 6.468 16 161.202 5.730 8 166.181 5.657
32 167.039 5.507 32 183.519 6.466 36 168.247 5.702
48 172.207 5.967 48 156.616 5.346 72 183.176 6.585
— — — 72 185.993 6.463 — — —
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