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Acoustic emission experimental study on meso-damage
mechanism of HTPB propellant

YANG Jian-hong, LI Xue-dong, ZHAO Guang-hui, LIU Bing+i

(Dept. of Mechanics and Electrics, Second Artillery Engineering Coll. Xi'an 710025, China)

Abstract:

By way of measuring the Acoustic Emission ( AE) signal of HTPB composite solid propellant in

condition of uniform speed, the mecro mechanism of meso-damage and its propagation of HTPB composite solid

propellant were studied. The results of AE test show that AE cumul-energy corresponds to two stages of generation

and propagation of meso-damage of HTPB composite solid propellant.

A physical model describing meso-damage

propagation of HTPB composite solid propellant was put forward and it has explained the mecro mechanism for the

phenomenon varied from the strain speed after the destraction of the HT PB composite solid propellant.
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Fig. 6 Schematic diagram of meso-damage propagation of composite solid propellant
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(d) Microcrack propagation (e) Microcrack collection



70 T N 2000 4
Z AR EAE R, FERICAMHELT JE, HTPB & & [ AR FE A B A, JLIR,

6 (d) Pos, FFRISFEGRAOES (A5
ﬁﬁﬁz@ﬂ%&mﬁ%m%W%%Wzﬁﬁ%&%
&, TEURL S T 5 0RE 7 T 2 8] SR SR & 45 L A
B 6 (e) Fia, mJaiIEAN Tiill” sig A MR,
XA R RS RIS 28 AR U W, EREHESRE
R0 T 0% AN A B B A A3 i U RICR SO TR AIC &
BB an 2R 2 .

5 & %

R HTPB & & [ (A HEBE R B BHREYE 2 AE i
ISR (EEA AR A AE LR, =#ET
HTPB 8 &[S A HE B4 MR G AR . 5%, %
W B R Y MR LA B T T AR T AN [ e R
T, HT PB & & [ ARHE SRR (1 A [7] 2 W R 0
FRAE (MBI RN MR 2R e
REAE, T PR Sz A HE R IR )5 MR L EAEAE i
M7 RFIE) , USRS T HTPB & & Rl
AE iz A FE oA e R 405 B IR ) 4 I R, A AR
HAPGEAR T 7R E SRR, AT

BT i Y - R SULE B (AR S T A AN = 2E B
B 77 i LU IR SUR S B B A5 dn BERA3 22, T bAw]
DL 2SR B B W B, 35 BB SR S E R AR 0 5
] AN L B B 7 i, 9 DA Ja it — 2D i O B A
R LR T VAR

& £ ¥ W

[ 1]  Hutchinson J W. Crack tip shielding by micro-cracking
Acta Metall, 1987, 58 (3) .

[2]  Schapery R A. A theory of crack initiation and growth

in brittle solids [J].

in viscoelastic mediad, theoretical development[]J]. Int
J Fract, 1975, 79 (1) .

[3] i, BRI RMMBRIESR [R] .
5. HT-880062N, 1988

[4] TP, EAbig . T R 70 B e e e ) B 7 2 Sl e W
o . B kEER, 1998, 21 (2) .

[5] EBe#, PLIMg, 2%t . BURAFEIC & Y ROR i 400
T8 [R] . MEEBEBRETENY R, 1992

ESIE

(FTiEmEE: EER)

& il

1998 FEi KRG o R EATIR S

= 1998 7 PET|” X A T 1996 =X E /5] FHxEY A T 1997 HEn] i
Sl ER. mE TR T T PR CEAFEEHESR, BEAERW. Ak, K

A T 1998 FEHIFZMA A F IF™ (A)

2 o) (7

HERA I TEAT T

e, @R @2 PR AR SE . WITI A0S M A 8Ok, HD SRR bl R, B8 S MUYIRI B AFE & .

ERHHAE.

THAI .
Tl 4 AR
HEBEHOAR 0.171
o [ 2 | R R R 0.138
RATHESHEFEAR  0.137
THEMLT B 0.123
RIE L 0.115
FHIMELZ 0. 105
] 4% K EiTHE A 0. 100
HEH TR S G 0. 092

ST 7T TR A BEXS BHOR SCHAT — IR Gt 5 70 A, DUKE 1998 48 BE 4l o Hh i R 28 Gt il 70 91 R O 5 i X

Tl £ S K] 5
TR 0. 084
I et 0. 083
G ERSEYS: ) 0. 067
AN SO TR 0.061
FRLFAR 0. 034
FRME AR 0. 030
T2 5L 0. 026



