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Tab.l Aero-engine material parameter definition
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Tab.2 The error of equivalent ring method

B/ PRSI R iR R wRE

e
kg H/(kgm?) &/kg &/(kgm? 1/% 2/%
32.23 3.67 31.72 3.68 —16 0.3
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2.82 0.19 2.83 0.19 0.4 —2.7
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Fig.2 Finite element model of low-pressure rotor
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Tab.3 Comparison of natural frequency for low-pressure

rotors using 2 modeling approaches
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Fig.3 First 4 mode shapes comparison of the low-pressure

rotor under free boundary condition
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Tab.4 Comparison of natural frequency for high-pressure

rotors using 2 modeling approaches

I A7 43 % /Hz

I i saimm | e
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Fig.5 First 4 mode shapes comparison of the high-pressure

rotor under free boundary condition
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Tab.5 Different bearing stiffnesses at various supports
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Tab.6 Comparison of the first 4 natural frequencies be-
tween the beam-shell model and the solid model

for the high-pressure rotor

[& 75 45 2R /Hz

i SR IN PR e
Ja 72.77 70.09 3.68
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beam-shell model

F7 e i T AR
Fig.7 High-pressure rotor model
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(b) High-pressure rotor
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Fig.8 First 4 mode shapes comparison of the high-pressure

rotor under constrained boundary condition
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Tab.7 Comparison of solution time between the beam-shell

model and the solid model for the high-pressure

rotor
H A8 R HITHL SRR /s
SRR 153 072 61 348 87.81
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(b) Low-pressure rotor
solid model
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Fig.9 Low-pressure rotor model
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Tab.8 Comparison of the first 4 natural frequencies be-
tween the beam-shell model and the solid model

for the low-pressure rotor
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Fig.10 Comparison of the first 4 mode shapes between the

beam-shell model and the solid model for the

low-pressure rotor
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Tab.9 Comparison of solution time between the beam-shell

model and the solid model for the low - pressure rotor
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Fig.11 Assembly method of the stiffness matrix K for the

dual-rotor system
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Fig.12 Schematic diagram of dual- rotor model
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Tab.10 Comparison of the first 4 natural frequencies
between the dual-rotor beam-shell model and the

ANSYS solid model

B %W@EW@/H;*WU R2/%
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Fig.13 Comparison of the first 4 mode shapes between the
dual-rotor beam-shell model and the ANSYS solid

model

I 5 5% 8 5 1 X HP 2fy g e 5% 1 AP 26, 1 X HP
5 & E 3l Ml 4 i 38 a0k R - im A R, B
el SRCIAIN 45 B A S 6 St B Ok W A% il £, 43 0l i
17 % (backward wave, faj #% BW) 1 J&5 17 3 (forward
wave, fil R FW) £ B b, J5 A7 R T R4 T I
WA T B YR 4 s M AT AR T R — 4%

M2k, IFTo o0 3 B4 X R o A B 5 285 5 R O 3

U, A AT IHARAE . Al L, — B WA B, 510
UE T 28 35 4 A AU A e 3 IR S T i A RbE .

100

1xHP 1xLP

5 80 . =

5900 £BWT  AFW 7

= 4o 5

z 40 / 2

B 0} L.BW gFw ¢

0 250 500 750 1000 1250 1500
B / (rad - s7)
—o— FRIBIR; —— ANSYSI{AMER

Kl 14 3R EARRL S ANSY S AT FRITIERL A HT 4 B [ A7 4503 0]
Fig.14 Comparison of the first 4 whirling frequencies be-
tween the proposed model and the ANSYS finite ele-

ment model
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Tab.12 Comparison of natural frequency of disk-drum

rotor under free boundary condition
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Fig.17 Frequency response curves
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