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Fig.1 Typical panel of hypersonic vehicles
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Tab.1 Material properties of titanium alloy

T/C E/GPa v a/10°C  p/(kgem °)
20 125.1 0.34 8.3 4500
100 112.5 0.34 8.3 4 500
200 107.9 0.34 8.4 4 500
300 98.9 0.34 8.5 4 500
400 88.3 0.34 8.7 4 500
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Fig.2 Analysis process of thermal mode
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Tab.2 Natural frequency of stiffened panel at 20°C
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Fig.3 Natural modes of stiffened plate at 20°C
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Tab.3 Critical buckling temperature of stiffened panel

at 20C
B ik 1B 2 3K 4B
AT./C 24.308 61.282 61.282 92.781
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Fig.4 Buckling modes of stiffened plate at 20°C

120F
100}
SR
=60
<
40

20

Il i i i i Il
1.0 15 20 25 3.0 35
)R / mm
(a) BERRUSBEEIRE M
(a) Effect of thickness of plate

L a— 1 1 i
1.0 1.5 20 25 3.0 35
4 EE / mm
(b) HHARFEE RN
(b) Effect of thickness of stiffener

PELS BEARCRIAT) A J5E 6T 1 S5 R 3l B £ 522 i
Fig.5 Effect of thickness of plate and stiffener on critical

buckling temperature

4 HEHBETMHERRBESSHT
%R

4.1 WREREXT I ERAESN R
e N = vt A K7 e v SO R Gy = V1]



334 P g

w5 2 W

45 %

WSO T A RE AR AR REIEE L B8 T S A b R I
F18 728 A 6T 35 R S B 5 T, BT AN 5 SRR N T 51 1Y
B T JLART T 52 7 5 ) A Rk T Xk [ A 400 4 ) 5 i)
WME6Irn . 45 R, ml G R R, MR
R, 5 SORE A [ A 0% 2 B R AIK  IREE DA 100°C T
£ 400°C, Hif 4 By [ A AR AR T 1690 A4 . HAh,
T B T v X 25 R 1 1 B R 4 [ A iR AL TSR
1M 2 B A3 B [ A IR AL E R A T ARG R
AL I E Bt R BE X 2 B L3 B R A A 52 i 43 1 a0
B 7,80 MEMRF, 2B A 3B A Ik ALK
TP LA BAE AR S R PR SR AR o —E 1Y)
AHALPE

1000 |-+
900
800
700
600
500
400
300
200

f/Hz

0 100 200 300 400
Fi%€
P 6 Ak JBE T [ A A1 2 1) 5 )

Fig.6  Effect of material stiffness on natural frequencies
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Fig.7 Effect of temperature on second-order mode when con-

sidering material stiffness
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Fig.11 Effect of temperature increment on second-order

mode when considering geometric stiffness
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Fig.12 Effect of temperature increment on third-order mode

when considering geometric stiffness
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mode when considering material and geometric stiff-
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Fig.15 Effect of temperature increment on third-order mode

when considering material and geometric stiffness
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non-uniform temperature field
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Fig.17 Effect of temperature increment on natural frequen-

cies under non-uniform temperature
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Fig.20 Effect of temperature increment on third-order mode

under non-uniform temperature
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