2000 42 A o B AR Feb. 2000
21 H1H JOURNAL OF PROPULSION TECHNOLOGY Vol.21 No.1

HT1E 22 1 F E A SR B {17 7
AYHET R

=, JFEF

(B RHERSE IR HA R,

W Kb 410073)

B OF: [ O ZOR MR E RO R RE T, AR T3 RUE R S AE DRI, RRL ARG 4 A FE AR

I b 24 3 TH] e e T R e B PRI, W R0 RTS8 28 0 B & 51 b IR T,

TR R LR

P JR2 7 58 P52 [ 70 7 288 2% TH R Ok 2R S g AR 7 O S, AT s 485 A R 7w RAASEAIL T S [ s 4 28 7R R S ) B 25
PR RE, AR T R TR AR G B RGeS o A A

RAY &, AR
SCHEAARIRED: A

ERIR: A A,
FESAES: V512

XERHS:

10014055 (2000) 01-0071-04

Kinetic extension of the solid propellant cracks simulated
by the equivalent forces working on the virtual new surfaces
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Abstract:

National Univ. of Defence Technology,

The erack extension of the solid propellants,

Changsha 410073, China)

as linear viscoelastic material, would be influenced by

the work of external forces and body forces the visco-inner—dissipation and the release of fracture surface energy. The

idea of the equivalent forces working on the virtual growing new surfaces of crack was introduced into FEM analysis

to calculate the stress intensity factors and the influence of the [racture surface energy release to the stress fields

when the erack was expanding. So it is possible using the FEM to simulate the kinetic extension of the solid propellant

cracks.
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Fig. 1 Equivalent forces working on the

—

growing new surfaces of the crack
(a) Zero=listance between the two
virtual new surfaces of the crack

(b) Equivalent forces working on the

virtual new surfacds of the crack
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Fig.2 Central crack of rectangle plate
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Table 1 Results of case 1 and case 2

Case 1 Case 2
M esh
(17) (18) (17)

6 0. 300 0. 240 0.310
24 0. 032 0.027 0. 033
54 0.025 0.016 0.023
96 0.019 0.012 0. 020
150 0.015 0.010 0.017
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Fig. 3 Growing of the crack
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