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Abstract:

The change of mechanical properties of HT PB propellant with mediate burning rate was investigated

under 15% constant strain by thermally accelerated aging. Storage life of propellant was predicted in both 15% and

non-strain condition. The results show that effect of constant strain on storage life of propellant is great. Storage life

of propellant under 15% constant strain is shortened than zero-strain for four years.
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Table 1 Change of mechanical properties of propellant for 15% strain condition

80°C 70°C 60°C 50°C
t/wk. |ow/MPa| e/ % | t/wk. |ow/MPa| e/% | t/wk. |ow/MPa| /% | t/wk. |ow/MPa| el %
0.1 0.78 47.5 0.1 0.78 47.5 0.1 0.78 47.5 0.1 0.78 47.5

1.0 0. 83 43.2 2.0 0.77 41.2

3.0 0. 74 35.8 4.0 0. 84 37.0

2.0 0.94 39.8 5.0 0.92 40. 6

59 0. 86 40. 8 7.9 0.79 42.4

4.0 1. 00 39.1 6.9 1. 04 40.0

7.9 0. 85 42.9 12. 9 0. 86 50. 8

6.0 0. 94 34. 8 8.9 1. 18 37.8

9.9 0.99 38.4 18.9 0.73 36.4

8.0 1. 04 18. 8 10.9 1.19 37.2

11.9 0.97 35, 8 33.9 0. 84 36.2

10.0 1.02 18.5 12:9 0.91 34.2

13.9 0.92 35.9 42.9 0. 86 32

Table 2 Change of mechanical properties of propellant under zero-strain condition

80°C 70°C

60°C 50°C

t/wk. |0w/MPal| €/ % t/wk. |On/MPal| €/ %

t!wk. |Ow/MPal| €u/ %

twk. |Ow/MPal| €l %

0.1 0.94 51.7 0.1 0.94 51.7

0.1 0.94 51.7 0.1 0.94 51.7

1.0 1.02 54.4 2.0 0.99 50.7

3.0 1. 00 52:3 4.0 0.97 51.1

2.0 1. 13 52.2 5.0 1. 18 46. 3 5.9 1. 06 45.8 T 0.99 51.9
4.0 1.35 46.2 6.9 1:32 44.1 sl 1.20 47.8 12.9 1. 00 50. 8
6.0 1. 46 39.8 8.9 1.45 41.5 9.9 1. 26 47.7 18.9 0.91 50. 8
8.0 1.37 32.3 10.9 1.43 39.8 11.9 1. 37 46.7 33.9 0.97 50.5
10. 0 1.49 32.0 12:9 1..35 35.9 13.9 1.23 44.0 42.9 1. 06 49.2

R 1 AR 2 g ] HEFRIEIEZ STIRE
N, BEE A7 T B, HE3 R ) KPR s fE T
i, BCOKPURLOREE N IR PR, W AF IR A,
XA . 2 HEFE A 15% B E R AE
I, B oRphr 5 B AR A A /)N, ) AR 2R BRI AH 24 2
%o XUITE 2L FE D, R T #2 e 5
FFTR LS A TR TE
3.2 MEZUMHFERFENEIL
3.2.1 EAutEsth Rk edHom

TS HERE I A7 2 A B0 B IR IES 20 AR, 57
R AL R GB4883 A 5 A E AL, TEAF
AT, A HE R TR 4 ) 2 1 e DR e A PR S (8] () By
£, BIFEE—IREETS, S tEebtms ) 22L& F

P= C+ K(T) Xt (1)
A PO ZIM 5 R, K (T) NI&1EE
AR F R, € NFHEL, « NEAFRTR], T A AR
.

R 1, R 2 MEURIZ A (1) #HATEIES .
SRECEANRIE T )5V BE A8 b o 26 5 B S e 71 1Y
L ZE I R RAL ) RE T FE, R AITFR 3 H.

HH R 3 Y45 JE A0 AR FH AU A 3t 77) A 2B
i PRAR ™ B, LS a7 1 A e 2 AR A R A 4k P

K.
3.2.2 BB AN A0k

G R NEBER K (T) SRAOFERE
T 1K RARM Arrhenius 7 FE:

K(T) = Zoe %"

AL InK = a+ b X (1/T) (2)
A R NEHSEER, 20 NEH, E NRMEN
e, o F1b AEREL KK 3 R AR L R
WK (T) SxAHRE T AR (2) #17EIE 5T,
B
EZH1 (0% RiZE) -

InK = 40.223 - 14 448.896 X (1/T)
ik Z%- 0.9 614, BEHEE> 95.

%1 (15% 5ERZE) -

InK = 24.985- 9184.979 X (1/T)

M= 25— 0.9 769 BI5HE%> 95,
3.3 WEHEaiun
3.3.1 BARESCTHAETHREEEH ERMA
K s

ToUI B A b v AR 22 S, AT e T EHLER P B R SR
%, EALKRPZNEEZIRE FEME 6. 1S,
{H 53518 0. 6406 F1 1. 318, & t 434 R HIX BLH 16
B 554 3. 182,



TE AR R T HR M I A 5 A T 81

¥ SR o FOERHEAN 3. 2. 2 5P SR A1 H & 5
Kis= expla+ bX (UT)+ S, Xt (3
RIATSRAFIAFIRE 25 °C TP REAR bk % F 2 IR

8 Kos, 853000 HEMFITESZ T (15% & NAR) 1R
A, EHE e BIK»sHN- 2.239X10 % X TAEIESZ N
(0% € MiAR) IRAE, HEHZE 6 B Ks - 1.707 X
4

Table 3 Change of strain of propellant under zero and 15% constant strain

Storage temperature/ C Regressive equation Relation coefficient | Credible probability
80 €n= 55.211- 3.564X 10" 't - 0.9732 > 95
70 €= 52.516— 1.769X 10" ! - 0.9961 > 99
Zero-slrain }
60 €n= 51.948- 7.541 X107 “ - 0. 8507 > 95
50 = 51.714— 7. 153X 10~ % - 0.9190 > 95
80 Eu= 47.832- 4.262X10" Y - 0.9564 > 95
15% constant 70 €= 45.361- 1.199X 10" ' - 0.9319 > 95
strain 60 €n= 42.778- 4.931X10" - 0. 6430 > 90
50 €= 41.849- 3.251X 10" !t - 0.7389 > 90
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