W8k 2 5 8
2000 4F 6

o #
ENERGETIC MATERIALS

Vol. 8, No.2
June ,2000

XEHS : 1006-9941(2000)02-0086-05

PBX # B HIE TR AKX &R

TEL, B A, £%F, 0K, 30
(1. P ERZFEK I FH R, LK 100080;
2. T AF, L 100081 ;
3. PETEMEFRKREN H FHRH, W 4 621900)

T R T8 AL AN S LR A T PBX BPRL Y I S LR, 45 1 5 W 0 2 e A i 3
FERE YA PORIF AL ) TR o 11— 2Rt 55 1 85 72 453 45 45 220 X Johnson f) 52 58 B4R AF 2 —
BT, BHE T PBX i BURMRL B 4F [N R PBX & W) 2 52 & A RHIG A2 480 19 52 W, 45 th PBX 44

) 55 A2 458 3 A AR SR BRI

K@ RAWELEHE; WRYKEEIEL; Ktk 5B

HESES: 0344.6

1 3]

B RE 4 HE 25 (PBX) | S — b 0k 5 B AR Y
KAWL A MB BRI 50 90% UL L) o B
TEA K o5 BN, B 28 76 55 35 T B AE 77 A 01 1 A 0 28

BT K 4l 5 A W RS S e R T A B
PBX 3 2 UL 5 1 1 7S A W L A MR AR AT R
FESCHiR [ 3 ] 1) — 2 Al 58 1 G 25 451 453 452 784 33 Johnison )
SRR AT TS, AT T PBX s RS R X
PRI AR 45005 14 5 ), 85 T PBX ARk A 451 405 15 A b
] K PBX i 28 53475 i B AL o

2 N TFHERENAEHRS PBX FARGHY
47N e

2.1 BHTFREAEVHNS FIENNE

MGy iz B A AL i AR T, = 0 T bR i
AR AL T = AR . B HIE AL e (20T HE T
BER S A L) (R HIE AL &, (4 T B 1 5 Bz
EBEHANE) GRATEAL &, (7T 10 B A A2 52 HR ) 28
e R A2 03 T IR AR W A2 ) o

s Y 32 2SN VE T, LB =R AR — &

il

W R B HA: 1999-04-08; & H i : 2000-03-15
BEEWA: b ETREY 5 B4 % BT H (960310)
TEE® A TIHEE (1941 —) 5 BF5 5, N SEIRAE ) 2B 5

XERARIREG: A

A, =R S R T EE AR AR 2% 1 A T A [
5 B 38 A IR B2 LU % Bz 3l i A% st i [a] - AR A4S, e DA
e, RN Gy Z IR B N BEAERE AR K, B L) e AR
No KB e, AR FEAEA, BRI AR AR /N, 7E B
PRI LA b, r B8 IR B B TE s TS /N, BT L e, HEER
ROBERE A FEKH &, B F KT HOBE S LR
FELLT WIS o R R T B0 R DL B R AR
/N T ELY 1 Z 6] B P BE A T 8N, 6, F &, R LL AR
B BRI ERERT .
2.2 REYIHHEENFKE

JH 67 B 10 g 2 R T L I AT SR oo 3R 00 PO
SAPEBL G . X AELAT DA o, SR U ) T B
R SRAEL S, 2B AT A4 R A ) S A A AL 53 1 ) )
SRR (W 1) o

£

Ey _/W_ 3|

o——\— H -
_E,i

£ & £3

£

IR S
Fig. 1
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Table 1 Creep-damage parameters of the different granularity specimens at 49 °C with load of 0.48 MPa
B WM Jys F,/MPa-s E,/MPa F,/MPa-s E,/MPa D, ¢, L I lh  m m  m Ay
BLLX145  HUBRINT 1.3 x10° 999  4.7x10° 234  0.01 400 629 700 858 2852 1874 984 1868
LX146 EH 4.8x10° 711 6.1x10° 250  0.01 564 862 950 1092 3306 2245 1413 1893
i LX147  BHLBN T 8.9x10° 1170 7.6 x10° 220 0.01 350 562 754 808 2702 1000 808 1844
LX148 J 1l 1.1x10° 740 3.6 x10° 230 0.0l 708 1048 1205 1384 3510 1970 1224 2286
41 LX149  HLAENT 3.3x10° 1720 2.5x10* 920  0.01 815 1193 1230 1277 2204 1880 1553 651
LX1410 EH# 5.0x10° 790 6.1x10° 920  0.01 1170 1684 1850 1930 2255 1395 1150 1105
t(‘, 8(', N Ay L=
1200 4 yz(—,—,E Ez),mu A M O R M S
x HUIEHEE F, o,
1000 O [E#HEE L,
N B B = BRI o,
F, o,
80 R S 280, I e T A e o Bl oy TOEFR, 401 5
2 oo | BHE I o, AT R R B KR 2 R 1 AL
B AFRATAE R AR B &, A M0 T 3t 28U 45 e BE R0 KR 24 &
400 [ AL BE AL
L’r_y—t b (B 3) R IE A 5 R W
200 1 1 1 1 1 1 g
08 10 12 14 16 18 20 22 AN o — ikl ¢, B, B AR — L
r/mm e/o, NSEMREZ . T8 50 £ 5 R H 26 1Y 58 skt
NE . MBE e, W, AR oy 24Nt BA
B2 i 0 B 458 093 2 U ] ) 2 ’

Fig.2 Effect of the granularity on the start time of damage
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Fig.3 Curves corresponding to constitutive relation

in its integral form
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Fig.4 Effect of the dimensionless load o, on the time

of damage development ( F, is unbounded)
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Fig.5 Effect of the dimensionless load o, on the time

of damage development ( F, is bounded)
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The Creep-damage Constitutive Relation of PBX
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Abstract: A creep mechanism of PBX which is a polymer matrix composite filled by large number of solid

particle is studied from the theory of deformation and sliding of molecular chain of the polymer in this pa-

per.

It is shown that the creep property of the polymer is the main factor influencing on the creep-damage

properties of the composite though polymer content is so little in amount. The creep experimental results

of Johnson are analyzed further by one-dimensional viscoelasticity-damage model about creep. The influ-

ence of the granularity on the creep-damage of PBX material and a certain probability of the creep-damage

of PBX material are discussed initially.

Key words: polymer matrix composite; PBX; viscoelasticity; creep-damage



