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Dynamical analysis on shell structure made of C/C-SiC

composite materials

ZHANG Da-yi, HONG Jie, REN De-xin
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Beijng University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: An effectiveengineering method was.put forwardto selve the dynamical prob-
lems of a ramjet combustion chamber liner made-of C/C-SiC composite materials, in the ab-
sence of mechanical performance parameters of materials. The finite element model of liner
was erecteds” and natural characteristics.and vibration responses caused by random excitation
were calculated. Then the design level was evaluated based on dynamical thesis. The study

has a great reference value for vibration analysis on shell structure made of composite materi-

als and dynamical designon shell structure used in ramjet.
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Fig.1 Sketch of combustion chamber liner
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Fig. 2 Analysis process
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Table 1 Nature mode frequencies and

mode shapes of liner

A7 334 / Hz Fiw
B WAL
e T w2/ N

1 133.5 133.7 m=2,n=1 0.1
2 313.9 309. 1 m=2,n=2 1.5
3 339.5 332.4 m=2,n=2 2.1
4 438. 3 383.4 m=3,n=2 12.5
5 593.5 528.0 m=3,n=3 11.0
6 633.3 664. 3 m=4,n=1 4.9
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Fig. 3 Comparison of typical mode shapes
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Table 2 Mechanical performance parameters of

C/C-SiC used in calculation
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Fig. 4 Sketch of boundary condition
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Table 3 Nature mode frequencies and mode shapes
between 10 Hz and 2 000 Hz

B %5 75 43 % / Hz P 2 4 A PR
1 428.85/436. 46 m=2,n=1 & 5(a)
2 466. 75 m=3,n=1 & 5(b)
8 908.93/911. 97 m=4,n=2 K 5Ce)
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Fig. 6 Power spectrum density of random excitation
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Fig. 7 Power spectrum density of vibration-response
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Fig. 8 Contour of displacement vector sum

Unit: mm
I
0 0024 0048 0.073 0.097 0.120 0.150 0.170 0.190 0.220

Ko AR fg o Am

Fig. 9 Contour of radial component of displacement
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Fig. 10 Contour of Von Mises stress
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