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Study of Storage and Accelerated Aging Rule of HTPB Propellant
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Abstract: Storage and accelerated aging rule of HTPB propellant were investigated by using storage and accelerated test
method. The correlativity of the two methods was analyzed using the obtained test data with rank correlation coefficient method.
The aging pattern of propellant and the influence of environment on storage life of propellant were analyzed.
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Table 1 Relative change of mechanical property of HTPB propellant

A7)/ HEHEDER R B3I AF R fE ZAk )/ FAEVER IndCE A rERE
a o FRERI% o BNE% o TREE% d & JEIRI% o PEERI%
0.0 0 0 0 0 0 0
2.0 2.6 5.6 5.6 21 6.5 9.6
3.0 9.9 13.6 42 13.0 8.2
35 13.9 17.4 56 21.7 13.3
7.0 24.5 23.7 23.5 77 8.7 14.9
8.5 29.7 22.4 91 4.3 13.8
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Table 2 Annual average relative change of storage property of HTPB propellant

AR/ AR AR AL AR A 7 P D U AT B] fa U7 KL B I A 8] a

C 3.5 7 8.5 3.5 7 8.5

60 o FER% 4.0 33 35 3.8 2.0 1.6

20 & JEINRI% 5.0 3.4 2.6 1.3 1.1 0.6
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Table 3 Correlativity evaluation data

n ro U a M( o )
Em 3 1 1.414 0.2 1.282
O 4 0.80 1.386 0.2 1.282

AR IR RIR2E 2070 60 °C 5 1 7 212 B A AE A RS
AERREL N 25 °C L FNRCRIRZEZ N 30 Co K2
WA UL, 75 A SRR DT A6 A7 A A 3 4F

FVERE AR S, T A T 5
J, 6 2P REAR AL R A 2 o Hhy T R 7 A I B AT
AR R oy, B SENGE 0 A)3RL RE E 7A R fEE 5R
PR A SO AT, S RS A R F AR E T A
JE B I AT B AR

3.4 RETEEHFIGFHERTHT
2 WAV « B 5 R B AT B Y o



Hi ¥sl

RIS TR 2R D3I AE5 s A LRI 5 =33

SESE IR T B3 3.3% ~ 4.0%, 6 T7 2% 3 17
AIHELEFI Y o AR H X R BN 3.8% ~ 1.6% o
H TR 9 R R o ARG, TR B 3 T
LRI o L ARTR bR R H 29 40%, i 2 o 5
BIFBERERLA 40, W2 HEVER] o 8 BIFARFEAR T IR

et LRSS 18], A2 F [ A 590 4 A7 A i, A
P4, W THEHENIN o ARFEIARXT R R AR
SYEE, WSR3 24 PR B WA B FHE 7R B A
PRIRS T R 0 (LA D U of, WL 5 25 2 s
WA F A HEE TR ) 7 i LR 5 I AP 6 1 8.7

x4 EHFEEVFF®
Table 4 Storage life of HTPB propellant

BT R DI AP R ) /a b7 R B A7 ] /a
35 7 8.5 3.5 7 8.5
ow FRERI% 4.0 33 35 3.8 2.0 1.6
Tt % i /a 10.1 12.2 11.4 10.5 20.1 24.6

4 ZEig

WF5E 2 W B A5 LN 0.8 I, JE B3 IE 475 70 G
TR Z AL 1 2A P REAR L R AR DG . an SREB4im 2 Fh
PRI R R P B BUOREAT R B R 5 2 ik e 25
SR ARG | LA 345 (a7 DR Rz 30 2 s I A2 11

SRR P S S B B S o R
I 45 R 78 4 UL I HE R R () Ve RE A2 4k VA7 77
5 WA P IR B2 5 DI AR DG, AT iy T2 1 2 T LA
FEGEHESE R Ak, TR A A1
SE 0k
[1] R R B LS M. 65T i E R R
#1,1981.

B R R R R R R R R R R R e e e Ry
R R R R R R R R S R R R R D R R D R R T S S S R R D R R SR R R R R SR SR SR R SR R R SR SR R R R SR SR SR SR R SR D SN SRR R

(E#%27)

R(t) =1 -F(1) = exp(— (t/m)") (3)

A RO E IR TSR T IR, o MBS KO,
sk BB RSl T, 0

P(R(T.)=R)=7y (4)

H TAEA R AT LA R (0) SR M
KR, JTERDIR() ] WIERSAT. hR(4)
Al

Pfuw—mn><kwg—&}

JDIR(T)]  /DIR(T.)]

O, WARHE A y EMAMS, TR T
W

R(T.) —pu, /DIR(T,)] =R, (6)

¥em om Re, vy, ARAR(6) B 2R
BV AT SR TR B A PR B 4 I R 5 S Bk A

FEXTE 1 AR ER S5 A % ¥=0.90, R:=0.90, |
A b RBAR A B v S S AT 5
T=43 a, XEWRETEE(EKTH 0% 44T %

(5)

SUBTEIZIEINIAEE S TG 4 a, A AT 5E AR
X F0.90,

3 4k

51 B3 254 Ay ] B 2he 28 1) B B A R 40, Bl
FEAEER X I A 3 g AF At bE > A8 Ak, U H i
TR R 1 K-35 s ), LA A7 75 i T B A B R
R, b2 B DEAS 5 15 76 AR R A8 4514 I B A7 75
iy, X T UER AR A A 2 ) o R AR A R, 2 e
RRRBERE T, B RS2 T i 2 it A7 B Pl
A, A BB AP
S 23k
[11 BT W G. fiEER AR JEET . P E S H ik, 1985

146—180.

[2] ZEWIfe, 2R BH AR 2SI AE AT SR M]. bt IR T
AP H R, 1997 :63—97.

[31 Xl o] bR Ak O HL BRI, 284 A0 TR,
2009,6(6):36—38.

[4] SR, TR LG T A Hr M. b B Tl i
WAL, 1984 132—156.



