19 %

501 A CaCO; X T ¥ 5 4 ] 44 i ik 77 08 e B T 251 e 9 52 Wil 87

ALO,) 7mg, FHEHEZE 10 C /min, N, #it & 40ml/min, &E4CHE F 5mm/min. N4 H 4R,
DTA & +100pV,

FH V& 3R 3200 5 HE 33 700 00 26 JORG RE s i TR MO AR TR S 2 AN TR AR, BERE 1 /N
1Rk, SR 4 k. FKTR 78 200 e HopRd . K9 4, 6, 7, 8, 9MPa, # %A 4mm X 4mm
X 100mm,

e AR 7 WK 1,

Table 1 Composition of propellants
AP Al HTPB+ TDI+MAPO Plasticizer
Samples Catalyst
Coarse (%)| Fine (%) 7P ¥ %)

No. 1 46 24 16 11 3 0

Nao. 2 16 24 16 11 3 1% normal CaCQ;
No. 3 46 24 16 11 3 0.5% CaCO; UFP
No. 4 46 24 16 11 3 1% CaCO; UFP

3 ARG

> fif R
AP 5 CaCO; BA 35 = 1 VB & ¥ 53 il BORE . SEI6 % BT 18 2 B 48 2 T 5 CaCO, H 1
AP I B RR . XU CaCO, i AP FA 70 A 1 TSR3 A TR
3.2 HEBEFIZR M TR

S G AR 25 A B (AZPERE) 7 [ A e 2 77 W] hn M i B R AR, R A ] A
W7 24 JR AL T A BE B B R BR L T ZPERE LA AL, B RE AR R . U MERESE . W TR
TEH 2 A A, 7006t HE R 7R 2V AR s, FRATTIN S T ON 194 AR R TS HE R 7RI 24 SRR FE B AR AL,
HEAERINZE 2 P

3.1

Table 2 The viscosity of the propellant mixture (kPa.s)

The times after the curing agent was added (h)
Samples
2 3 1 5
No. 1 4. 714 9.018 21. 905 27.459
No. 2 3.520 7.131 17.746 22. 206
No. 4 5. 669 8. 974 21.736 35.979

ME 2 o LLE W, T CaCO, AT LLE SEREEC 5 (253 T 2 W Re A Bk, & 41 CaCO,
(26538 1) T2 RE b & T 85 CaCO, MZG I T ERE FIRIR £ |
3.3 HEE R )RR B 1 RE

W T E A i CaCO, W T Bk A EA R K 5i T A#AE, 15 7 4MPa~9MPa
JEoE T M EsRAR AL, S RBHI TR 3 b, SEREC T A B, N AL R S R B i i A L AR
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Table 3 Burning-rates and pressure exponents of propellants
Burning-rates (mm/s)
Pressure
Samples
exponents
9. OMPa 8. OMPa 7. OMPa 6. OMPa 4. OMPa
No. 1 7.391 6. 927 6. 275 5. 884 4. 772 0.536
No. 2 7.574 7.217 6. 723 6. 290 5.170 0.473
No. 3 8. 745 8. 041 7.651 7.049 5. 560 0.548
No. 4 8. 151 7. 984 7.625 7.235 5. 866 0.415
Table 4 The degree of improving burning rates of propellants
after the catalysts was taken into
Pressure (MPa)
Catalyst
9 8 7 6 !
1% normal CaCQOs4 2.48% 4.19% 7.14% 7.65% 8.34%
0.5% ultrafine CaCO; 18.32% 16.08% 21.93% 19.80% 16.51%
1% ultrafine CaCQO; 10. 28% 15.26% 21.51% 22.96% 22.93%

&3 ER4TTUREH. (D ESENTHET 1% T, CaCO, ] $ m #E 3k 71 1 84
W, () EEENIXER T, @40kl CaCO, 30T 78 B i HE 2k 751 88 3 1) [7) i B A #E 32t
IR RS £, HAEE A CaCO, X BRI 1Y 5 i i L K %) He 5 18 2501 B AR i B2 38 % 1 B CaCO,
K, XU BT RN ISR, B CaCO, AL IS M 2 BT CaCO, B, (3) B
A CaCO4 B & 8 FEAK, 32 77 i s R 38 T v 10 [0 IR AEC s 08 3o PRI, ORI bt R 9 FE 25 T v

Z % X W

1 KEFE TR, BARIER. . AP/HTPB Ra v R oy MERADORBEEE 25 LT T &MRLED
MARCT).

2 KEFE TR BRARIEKR,SE . AP/HTPB RHEH A DIREHEE 2B LT T SRS R (L), T
bk #5,1992,53:125.

3 XSS P, B A, ALY . S AL 6 RDX/AP/HTPB #E3F 5 #8010 52 . K HE24,1996,19(2)
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A UNIFIED VISCOPLASTIC CONSTITUTIVE MODEL
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Abstract
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data

esed on modification of Walker's model of isotropic material by introducing
Le

1 9l

anisotropic matrix. a unified viscoplastic constitutive model of orthogonal anisotropic material is

il

presented. The anisotropic matrix of directionally crystallized material and single crystal material is

«
given. The hysteresis. creep and relaxation behavior are predicted and compared with experimental
Numerical simulation
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