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Experimental study on thermal vibration test of thermal insulating
component for cruise missile

WU Dafang, ZHAO Shou-gen, YAN Zherrqian, ZHA O Xing
(Institute of Solid M echanics, School of Aeronautical Seience and Engineering,

Beijing University of Aeronautics and A stronautics, Beijing 100191, China)

Abstract: As the need of thermal-vibration-composite test'for the high-speed vehicle, a
thermal-vibration-ex perimental simulation system was established. T his experiment system
included the vibration experiment system and-the thermal experiment system. In the test
process, \the thermal‘\experiment system simulated the heating process of high-speed cruise
by the air, at the same'time\the vibrationi experiment system provided the flight vibration en-
vironment to the high-speed c¢ruise. The results of the experiment show that this composite

environment ex periment system can provide areliable basis for the safety flight of cruise mis-

sile under highrspeed, highrtemperature and vibration conditions.
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Fig. 2 Schematic diagram of thermat vibration test
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Fig. 1 Specimen

S(f)



7 . 1509
S(f) = _[wR(T) P [
o 3 — RBEH
N )
f R(T * cos(2ft)dt - 3l ‘ |
- ‘EJ 0 ¥ 7 {f l l i g |‘ Th1 v
- = i I
i _[wR(T) * sin( 25 ) dt (1) &l
f , T R(T) S5 o 15 20 35 30 35 40
¢ (0,2m i) 1) /ms
yi(t) 4
Fig. 4 rati
y,:(t)= AiSiH( Zﬂfi,t+ "P,) (2) ig Generation wave
(3) (4) 14
A2
R(T)= 5 cos( 21T (3)
3 ,
Al
S(fi)="4 (4 ! /
(4 ’ ,
@ , , X A/D /
0~ n , D/A
y() = 2yi(t) = DA i+ €)(S) ’
A A= ,/4XS(fi),S(fi) ?
fi .
Ai N )
@,
(5]
(6 (7)
y(f)
= 6 (61
“(f)= 317 (6) ,
x(t)= IFFT[x(f)] (7)
IFFT .4 ’
15
1
Table 1 Power spectral density( PSD) of random vibration
/(g*/ Hz)
/HZ /HZ (120%) /S -
20 180 01 012
180 355 01 012 2
355 710 03 0. 36 300 5 i
710 1400 04 0. 48 6
1400 2000 0.3 0. 36
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B Fig. 6 Set and control temperature-on the front and

measure temperature-on the back of specimen
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Fig. 7 Set and actual control power spectral density

curves

Fig. 5 Photo of thermat vibration test
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Table 2 Set and control temperature data on the front and measure temperature data on the back of specimen

/s /C /C ! % 1/C 2/ C 3 C
50 479 2 479 5 0 06 373 373 3713
100 523 9 524 1 0 04 373 373 373
150 539 0 539 6 011 390 43. 4 43.2
200 600 7 601 8 018 48 5 51.6 51.1
250 600 7 601 1 0.07 63.7 62 8 62.8

300 600 7 601. 0 0.05 78. 4 74.9 75 3
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