EORRE -
2013 4£2 f

/IS B A NI S
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol. 35 No. 1
Feb. 2013

ETHERBNGEMNBEERRBRG

IS A A
(1. BBHHEKRE MEASS TREFR, $d K 410073;
2BEFMEIAFR KATEIARA, LA MBS 264001)

TR RE AR R TSl AR B S T AR ) SR 5 A
T A [ A 5 (0B Rl , 40515 31 1 4l 0 FR) i R AR R RE SR ik o, T 4 1 0 e 590 7 ) B9 6
W B R 20 e 1 R IR T AR AR OB 5 R I, d X R S L2 e AT
T 2R LA R A b AR 0 BT 2 B 07k, DR I A A S BLIE AR AR A AR A T — A R 0

S

KRR - [ AHE DR s RE AR K3 s R
SCE4S:1001 2486 (2013)01 - 0024 - 04

HE DS V435 MEARREHD: A

Viscoelastic cumulative damage of dolid propellant grain based

on energy dissipation

DENG Bin' , DONG Kehai® , XIE Yan'

(1. Collage of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China;

2. Department of Aircraft Engineering, Naval Aeronautical Engineering Academy, Yantai 264001, China)

Abstract; A cumulative damage model of solid propellant was established based on energy dissipation damage variable defining method and

dynamic linear viscoelastic theory. The expression of dissipated energy when destroyed was obtained according to the experimental data of different

stretch rates, and the formula of cumulative damage for grain was presented as well. Considering influence of circular stress magnitude and

frequency, the rule of cumulative damage varying was researched respectively, and a case of cumulative damage and life prediction for solid rocket

motor grain was analyzed finally. The method is beneficial for the storage life prediction of solid rocket motor.
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Fig. 1 [lustration of the dissipated energy for circular load
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Tab.1 Dissipated energy under different stretch rates
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Fig.2 Curve of cumulative damage-time for different stress
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Tab. 3 Data of sea scales in a sea area
TS, 3 4 5 6 7
N IIE{E og/Pa 396 924 1760 2898 4284
PR P 0.050 0.230 0.521 0.159 0.040

AN R DU H BRI ' S5 Wy R, A 4%
Bt (6] P AT 00 LA 3 s B HH B, JF 45 45 2K
R e BB 2 ik 3 (7) sk (22) , Riap it
AT B ELHDIR ST 254 RERBUE, [ 4
10s PRIV T3 B RS2 Qo7 S8 R0 47 T 2k, G
HLE M APRET 1,289 x 10 7°1/s [ H L

x107
1.5
Original data
---------- Fitting data B>
Rt =
2
:
& >
0.5
l"
0 .
0 D) 4 6 8 10
t/s

B4 2t BB —aT itk

Fig.4 Curve of cumulative damage vs time for grain
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