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Accelerated Aging and Life Forecast of Solid Rocket Motor
with Bonded Interface

SONG Xiar cun
(Collge of Aerspace and Material Engineering, National Uriv. of Deferse Techmology, Changsha 410073, China)
Abstract: Aging test of bonded nterface in solid wcket motor is discussed. The appropriate mathematical model is established ac-
cording to the variance of its mechanical properties. Storage life is estimated using this model.
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Tab.1 Tearing strengh 0 of bonded interface
. (shel} underlayey solid propellanf shell)
P= Poe " (1) 9, (MPa)
: P ; Po ; K 0 70°C 60°C 50°C 40°C
S 2 1.954  1.954 1.954  1.954
() 10 1.985 1.982 1.971  1.958
20 2,022 2.007 1.990  1.962
:X= 1, Y= P, a= InPo, b= - K, 30 2171 2.026  2.001  1.966
(D Y= a+ X 45 2,233 2.04  2.019 1.970
K T 60 2.346  2.063
75 2.455  2.091 2.031 1.984
: 90 2.532
K= ze " (2) 95 2.123
.7 . E (J° 110 2.653
. ’ S 115 2.040  1.988
mol ); R (J)K *mol ); T 125 2152
(K) 145 2.705
) 165 2.061  1.990
, 170 2.206
i P: (i=1,2 205 2.070
1) 215 1.995
:Xy= UT; Vi= K; a1= mZ; by = 250 2.082
270 1.997
- E/R, (2) Yi= ai+ b
X
ar bi Yi, V1
b= L)(y/LX)(, a= Y- b]X, ¥ = L)(y/ ,ILXX'LW (3)
(3) Lu= D (Xi— X)°, Lw= D, (Y- YV’
i=1 i=1
Lv= 2 (Xi- X)(Y-¥). X= [in]/"v r= [ZYJ/”
=1 =1 i=1
X] Y1 Y1= a) + b1 X] . :
K= ai+ bi* T (4
Ts (4
Kg: exp(a1+ b]'l/TS) (5)
Ks Ks )
Yl S}:
S,= S+ [t+ Vm+ (Xs- X0)/ Ly, (6)
:S= [(Lyy - X Y/ (m=2) Y, C Ts
KS= e(p(a1+ b]' 1/T5 i_la’ S}) (7)
: ta 80% ( a 0.2).f=m-1 't H
ai , ) as,

InP= as— Ks X5,
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XSZ (as— lnP)/Kb (8)
Xs= (InPo= P)/Ks (9)
P as Ks (8 (9 S X
, 2 3( Yi Y2 , P2
) ’ R 4
2 /A I
Tab.2 The regression equation of tearing strength 0, of bonded interface( shell underlayer/solid propellany/ shell)
(C) @ b, £ Py (%)
70 0. 6811174 0. 01757780 0.9751784 > 95
60 0. 6804619 0. 00486446 0. 9876932 > 95
50 0. 6830764 0. 00158463 0.9399610 > 95
40 0. 6736090 0. 00056458 0.9247914 > 95
3 I /A
Tab.3 Parameters of Arrhenius equation of tearing sirength of bonded interface( shel) underlayer/ solid propellany shell)
aq b 1 Y P2 ( % )
31. 58224 - 12254.80 - 0.9970480 > 95
4

Tab.4 Life forecast of solid rocket motor

30 29 28 27 26 25
10 10.34 11. 76 13.38 15.24 17.38 19.82
11 11.32 12. 87 14. 65 16. 69 19.03 21.71
12 12.29 13. 98 15.91 18.13 20. 66 23.57
13 13.26 15. 80 17.16 19.55 22.28 25.42
14 14.21 16. 16 18. 40 20.96 23.89 27.25
15 15.16 17. 24 19.62 22.35 25.48 29.07
3
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