HEMEMRKF
Bk i 3¢

R EYEE Fim & LV EE AL

Eﬁ E
[ _ — - \
RENBIRTERSHED
FHEH Fio%
CT 071530230
¥ kR AL/ ¥ ITF

£ W Xi@izh (RAMASIE

bE & 0715302

ESHEm BRR X

—O—h=ERHAH



FARMEMRAE
AR G830 WIERIES

ANFEBEY: rELm PRk (i) (&
H: ) A NAE I T N IS BT

TR R . RANFTRL, Br 7L 8Lt GR30 FFRERIIn BLbs
ESI ARG, ARE Tt G830 AEARM AL NS A C
20 R AR IR IR R o

TE&4 F H H

(38,



izt G0 R4k

KRB FimE & BRI BRTEES R
Ei/\Iﬁ

W =

AR X R AL ZE /NI TE b B A S ILREAT BN AT FR T @ ANl T 0 A, sk
ENHVEENLIRBIE AL B SR MR S A B RO Fea i 7 2% . B aL 1AV
BRI LU 1 B R BN HLEE LA BR TR Y, ) #r 1RSI HL AR e 4538 70 AUEHL AR S RS R,
FFESEIERt b, AT TR R T RSB RS IR R . SRS, A B A S A ] R
BN T 1 SRR RN RIS AR NI EE % [ Ve X RGE sl Jp R PR sem, 318 1 SR NI
ARAGI I S AAAR N IR B (A A 55, FRIRTT 1 SORKIEE 5 1] 57 P O s sk s =R 22 1
SO, fJE, AT TR RSN AR AT UKL, TR RS LA FE AR
& BEPES. BHRE. &RRE N, ARMGEATEES RN BRI N, K
B 1% ARS8 T AT AU S A BATAS T i [ 1 BRI

KR Wi REPL, NSRS, SORRIEE, AP




= b= XA
B EHEMAAY ST GBSO R 4T

Finite element modeling and simulation analysis of
vibration on a twin-rotor turbofan engine

Abstract

The paper establishes the finite element model of a small bypass ratio twin-rotor turbofan
engine and does some dynamic characteristic analysis, which provides a reference for the study of
vibration model, dynamic characteristic analysis and location selection of measuring points of the
aircraft engine. Firstly, it establishes the finite element model of a double-rotor turbofan engine with
a small bypass ratio, analyzes the modal modes of each part of the engine system and the whole
engine system, and on this basis, it analyzes the critical speed of the high and low rotor system and
the whole engine system. Then, with the help of a simple rotor model and a simple whole
aero-engine model, the influence of the magnitude and anisotropy of the supporting stiffness on the
dynamic characteristics of the system is studied. It discusses the change trend of the critical speed
and corresponding mode of vibration when the supporting stiffness changes, and it explores the
influence of the anisotropy of the supporting stiffness on the difference of the precession frequency
of 0 speed. Finally, it analysis the susceptibility of an aero-engine system imbalance, calculates the
vibration displacement response of the whole aero-engine caused by unbalance forces at different
positions under different working conditions (idling rating state, cruise state, largest state), and it

finds out the sensitive excitation position and the sensitive measurement point on the casing.

Key Words: aeroengine; Coupling vibration of the whole engine; Bearing stiffness; Unbalanced

response
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