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Abstract

The vibration characteristics of ceramic matrix composites (CMCs) monolayers were simulated
and analyzed. Firstly, the natural frequency calculation and modal analysis of the monolayers
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were carried out, and the first four modes of the monolayers were obtained. Secondly, the first
four modes and their corresponding natural frequencies are calculated by the vibration simula-
tion analysis of the wheel with the blades removed. Finally, the first 8 order natural frequencies
and corresponding modes of the whole bladed disc are calculated. The simulation results show
that the blade has a great influence on the vibration mode of the whole blade disc. The coupled vi-
bration of the blade and the wheel causes several modes formed by the blade disc to have the
same mode shapes as the wheel itself, but different natural frequencies.
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Figure 1. Blade disk model and its meshing
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Figure 2. Single blade model and fixed constraint end schematic diagram
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Figure 3. The first four order main modes of a single blade: (a) First order natural frequency 14,006.0 Hz; (b) Second order
natural frequency 34,600.0 Hz; (c) Third order natural frequency 42,109.0 Hz; (d) Fourth order natural frequency: 73,865 Hz
3. BAMTRET 4 ERE: () —MEBRE 14,0060 Hz; (b) ZMEHNE 34,6000 Hz; (c) ZMEHRZE
42,109.0 Hz; (d) FUBNEIBSHZE 73,865.0 Hz

3. REBBHRSERRES

oK, EPXT AR B i A R R R A AL, TR R IR B A MRS B AR T R AR S
K 4 fiR, HAdsm e Ea MRS 508: 12,527.0 Hz. 19,439.0 Hz. 28,548.0 Hz. 40,661.0 Hz. Hjh%e
BRI GER), HEWEEEAGMER IR R EXNTRES.

x10° x10°
2.5

(a) (b) 2.4

20
0.5

x,Pt x>I
y mm -20 20 mm y mm -20 20 mm

Figure 4. The first four main modes of a single wheel: (a) First order natural frequency12,527 Hz; (b) Second order natural
frequency 19,439 Hz; (c) Third order natural frequency 28,548.0 Hz; (d) Fourth order natural frequency 40,661.0 Hz
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Figure 5. Global leaf disk free constraints
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Figure 6. Shape model of blade-disk: (a) First-order natural frequency of the whole leaf disk 8712.9 Hz; (b) Second-order
natural frequency of the whole leaf disk 12,093.0 Hz; (c) Third-order natural frequency of the whole leaf disk 12,721.0 Hz;
(d) Fourth -order natural frequency of the whole leaf disk 13,219.0 Hz; (e) Fifth-order natural frequency of the whole leaf
disk 18,364.0 Hz; (f) Sixth -order natural frequency of the whole leaf disk 20,277.0 Hz; (g) Seventh-order natural frequency
of the whole leaf disk 26,220.0 Hz; (h) Eighth -order natural frequency of the whole leaf disk 29,356.0 Hz
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