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Abstract

The study of aeroengine vibration characteristics is an important task in aeroengine
development and applications. This paper analyzes vibration characteristics of a twin-spool
aircraft engine using finite element method.

Firstly, a simplification method of equivalent cross section is proposed which can be
used to simplify the finite element models for typical parts of aeroengines. The stator vanes of
compressor stators, a straightener with inner ring and a load-bearing compressor structure are
simplified by the method. The reasonableness and feasibility of the method is verified by
simulation.

Secondly, a simple twin-spool model is built to verify the calculation method and to
study the effect of casing stiffness on critical speeds of the rotor. In order to study the
vibration characteristics of the double-rotor aircraft engine, another model which is similar to
double-rotor aeroengine is established. Two different methods are used to calculate dynamic
characteristics of the second model. In the first method, support stiffnesses of the stator
system are calculated, and then using them in rotor system calculation to get the dynamic
characteristics of the model. In the second method, the stator and the rotor system are
combined to calculate the dynamic characteristics of the model directly. Based on comparison
results of the two methods, the second method is selected to calculate the twin-spool
aeroengine.

Finally, a geometric model combining the rotor system and the stator system of a
twin-spool aeroengine is established. After reasonable meshing and defining boundary
conditions, the dynamic characteristics of the whole aeroengine are calculated and analyzed;

the critical speeds and the normal modes of the whole engine are obtained.

Keywords: aeroengine; vibration; critical speed; normal mode; finite element method
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USTM (AVG)
RSYS=
DMX =.087566
SMX =.087566

o

[ |
0 019459 .038918 058377 .077837
.00973 .029189 .048648 .068107 .087566

Bl5.28 BB TR T RIEHE TR LIRS IRE

NODAL SOLUTION

STEP=1

SUB =8

RFRQ=0
IFRQ=140.376
MODE Real part

USUM (BVG)
RSYS=0

DMX =.220011
SMX =.220011

. . . .195565
.024446 .073337 .122228 .17112 .220011

&l5.29 ®EEHTER TEEEFHEMESTRE
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NODAL SOLUTION

STEP=1

SUB =24

RFRQ=0
IFRQ=170.506
MODE Real part
USUM (AVG)
R5YS5=0

DMX =.275756
SMX =.275756

|
0

.0e1279 .122558 .183837 .245116
.03064 .091919 .153198 .214477 .275756

Bl5.30 ®ERE TR T EER T RARE

FIRE, MARER TR ST B R 7 0 sl R, 123 8 B0 R R % TR IR
FieFilfn Sl . e B IO i, PRIy o R Tk s AR (IR DUR B, R
R T30 MR TR DUR K 8%, 7£ ANSYS b, xb—N ik R g0k,
FIRIURE R — 0, BB 9 2R ORI 2R A, (H R EHEA MR A L
M VB A . SRS e U I R A I A, T BRI R U AR
2~ 1 DUR V] o 10 4 B R e L 3R A N R A I TR A R 15 A5 B AT, BIAERR R, A
BRI DR B H & T f), SLOPE — 048y 1.5 RIAT o FHiZ 7 vk H g R 4% I
AR HE 2 1~ IR VUK B, SRAS e R 1 WURD (I Hs 5 7 58 1 B0 Il 7% 14y 2572.386r/miin,
95 2 Ml A4 A 6090.435r/min, 55 3 il FL i A 7654.609r/min.

24 o s e A A TR e 1 IR Bl AR I, 12 RV MG U 1) v e e 1
i 8 3 o DAy 75 A v s e~ Al D v 2 IR DL T b Y A5 R e 30 A O I 45 2 Tt
LRI 115 R5EIRT, BRI BRI DUR B R4 i i 1Y), SLOPE — It
AN 115 BIR] . R T7 2 v 2 7 IO IR % IR DUR I, R4S & e e 1 3URh
R 5 755 1 Bivilfs AL 638l 5642.754rmin, 55 2 il 745488 12613.323r/min, 45 3
Bl T3y 15347.382r/min.
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55 KBNS

REH, BN EERRE T AL S AT TR T, IRYE A5 MR AR UG ) AF
i, ST T ZR BN AR . R LT AR b, AT T e i, R T
HIEMHICHRA, 7E HYPERMESH B AFHxZ 5 34T T s X 0y, #fse T 461k,
FENL T A T T WA RO, E, RN RSLIEEAT T A BR 0o
B, VREIEAS RN T RN S R
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ISR BRTTITE DT 1 BRI T R SR B LIRSS 1, SR T3 7
ARSI T RERLE SRR R

X EZTENT:
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Bk, FEXF AT T RIS AL S5 R R R SR AR 45 R AT A 3 B 2S il A0 A 2 Bz [ 47
LA REY

2. W AR T 25 s FH 3 F S L N BR IR A G5 M RIR ) B 45k R, ki 2 N4
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ERI A R, AT T EL AT
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5. AL UAERY WU T2 RN X B, R RITIT ik, B 71— R,
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1. A R S B ST A R DR AR S8 RGE BEAT AT BR T A fi 4L - 1%
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