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Table 1 Test data of uniaxial tension under different strain rate

v £ oy Em o) S

/mm - min~' /10 "*s™! /MPa /% /MPa /%

0.5 1.57 0.59 23.4 0.54 28.2
5 15.7 0.81 32.8 0.75 38.2
25 78.5 0.95 40.2 0.88 45.1
100 314 1.08 43.6 0.99 50.1
500 1570 1.31 52.5 1.24 58.9

Note: v is tensile rate; ¢ is strain rate; o, is tensile

elongation.

strength; g, is

Chinese Journal of Energetic Materials, Vol. 18, No.4, 2010 (377-382)

&l 2 S 5 — op AN [] R A8 3R 3K 8 R g - AR
Mk, MWEHAT LI AN 8] A 28T (1) g ) 28 5
A WA 435, I HON AR 2208 X Rl 4 A 2, 7E
AR IF 16 B B, B A R A2 5K B 10% Z /i, 2N g B AR
KAKERARBI , Z G B 2MAELE LR RGN
BN, IF B AR E0E X AR OB . I HL
TESF G A e Be HTPB ik AR B & £ e & A8
B 1 T A

1 NANE N AE 2R ) HTPB HE 3 7 ) 2 M RE o
I AT LU Y HEE R R A WY S A 1 A R AL Bl
HPLAPHR v I, RS ER & B kR ) PR3
o, KRR e, WRRE o, WRMKR
e, WK, H o, 0,8, 5 & IR (Ige) T UKL
PEXRR, B BRNE 2 Fos , PG HELWE 3 Fis.

k2 BB

Table 2 Parameters of regression

regression function correlative coefficient

o, =1.462 +0.2331gs 0.9950
o, =1.373 +0.2241gs 0.9905
&m =59.36 +9.463Igs 0.9964
£, =66.22 +10.036lgs 0.9985
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Fig.3 Mechanical properties vs strain rate
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Table 3 o, and £, under extreme strain rates

£/10 * 7! o,/ MPa e/ %
1.57 x10 2 0.11 4.44
1.57 x10 ! 0.34 13.90
1.57 x10* 1.51 61.21
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Fig.4 Stress vs log strain rate under different strains
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Table 4 The energy density under different strain rate

s energy density/kJ - m

/107* s total strain energy recoverable energy  dissipated energy
1.57 94.2 70.8 23.4

15.7 200.5 134.5 66.0

78.5 301.3 193.7 107.6

314 376.0 235.4 140.6

1570 545.9 343.7 202.2
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Table 5 The dissipated energy density under different control

of strain

3

test scheme dissipated energy density/kJ - m~

-1 14.5
test 2 -2 88.8
-3 209.5
-1 163.3
test 3 Ir-2 124.7
Im-3 121.0
test 4 V-1 139.7
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strain-induced damage in composites based on the dissipated

Effect of Strain Rate and Loading on Mechanical Properties and Dissipated Energy for HTPB Propellant

WANG Yu-feng, LI Gao-chun, LIU Zhu-qing, DING Biao

( Department of Airborne Vehicle Engineering, Naval Aeronautical and Astronautical University, Yantai 264001, China)

Abstract: In order to understand the change of mechanical properties and damage mechanism of HTPB propellant, the influence of
strain rate and loading on tensile properties of HTPB propellant was studied by means of uniaxial tension. The dissipated character-
istics under mechanical loading was analyzed based on dissipated energy model. Results show that the mechanical properties and
the dissipated energy of HTPB propellant were distinctly influenced by strain rate and by different control of strain. Tensile
strength, elongation and dissipated energy increased linearly with the logarithm of strain rate. The results can be used as reference
to research on properties of HTPB propellant in storage and use.

Key words: solid mechanics; HTPB propellant; mechanical property; stress-strain; dissipated energy
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