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Abstract: A SRM with large aspect ratio free loading grain was taken as an example to investi-
gate the displacement, stress and strain of large aspect ratio free loading solid rocket motor
(SRM) grain under extreme temperature loading. The structure response in various aspect ratio
of SRM was calculated by three-dimension viscoelastic finite element method. The changes of
displacement, stress and strain fields in diffenent aspect ratios were obtained under high tem-
perature(+60°C) and low temperature(—40°C) loading. The results showed that the displace-
ment of free loading grain was mainly affected by aspect ratio. Thus the methods of installing
ignition instrument and supporting grain were very important in SRM design of large aspect ra-
tio free loading grain.
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Fig. 1 Three-dimension finite element model of the SRM

grain
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Fig. 2 The displacement contour of SRM grain in the

high (a) and low (b) temperature
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Fig. 3 The maximal axial displacement value of SRM

grain variation with the aspect ratio under high and low tem-
perature loading.
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Fig. 4 von Mises stress contour of SRM grain in the
high (a) and low (b) temperature
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Fig.5 von Mises stress of variable aspect ratio

SRM grain variation with the axial line under high (a) and low
(b) temperature loading
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(a) and low (b) temperature .
< 1.50-003 1 (a) Mises .
S
g
R:]'25_003 5 7 ’ ’
s B ; .
g-é 1.00-003 | ',' I' von Mises
5 i
ﬁg 57.50-004 | .': : , , .
H55.00-004 | P .
fui ] h
(=} 1 ]
>2.50-004 | [ .
' 1
0 1 1 1 1 1 N N
3.00+002 6.00+002 9.00+002 1.20+003 1.50+003
Hli [F]Z Z-axis (mm) ’
~2.10-003 | (b) i
S o
S .
=S 175003 [
2 E S
25 1.40-003 P i .
2 1 !
iﬂg g 1.05-003 b s' .
— 1
25 7.00-004 [ b
] ! i
=] i .
> 3.50-004 : "
1 1 I I I [1] s s
3.00+002 6.00+002 9.00+002 1.20+003 1.50+003 ~
FZ Z-axis (mm) Lyl ,2005,28(1):20-22,64.
7 (a) (b)  von [2] s R
Mises [71]. ,2005,28(2) .
Fig. 7 von Mises strain of variable aspect ratio SRM 98-100
grain variation with the axial line under high (a) and low (b) ’
temperature lt)ading B] ’ ’
— 14,55, 12,05 . - : . ,2003.23(3) :39-42.
10. 05 s 8.0,
. _ [4] , , . [M].
— ; Aspectratio 14. 5; -~ — ; Aspect ratio 12. 05— . —. .
Aspect ratio 10. 0;+++-+; Aspect ratio 8. 0. ,2004.
[5] A b .
3 [J1. .2010,17(1) :56-60.
( : )

.von Mises

2011 5 18 2 147



