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Tab.2 The quantification table of verifiability of

vibration fault modes
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its rear support

5 B RH DG A 5 1 T B 7 4548 - STk T e —
gl Je H AR, S2 T e 9 W] 5 1) BE I L e e
¥, S3 i e gl it KON IR, S4 Sy Bl R I A
W S URIZINN S5 R IE R B 5 TR 2 M3

W 2 fros, 6 8 — 2 im e s i S 45, 6.1 0
FE R A K R B SR 2

[ TN

K2 —gimiesh it kB S50 7R =18
Fig.2 Schematic diagram of compression structure of the

first stage turbine blade

2.1.2 H®IHHABEAL

& 3h B BE & A A% O HLEEAT IR i R 5 2
BE 3] 100 % B 1T G 0 5% T B B o JE S s
il A R B R Sh B PR, 1R 3 i, O S R sl B A
@ MG 2R, O N I 52 i il 7 i BE TR R, D Ry 3
AR Bl 2 (AR 3 BR i (8 00— 1 R 50 .
1.2
1.0
0.8+
0.6
0.4r

Normalized amplitude

1500 2000 2500 3000 3500
Time /s

B3 e g i 2k

Fig.3 Curves of experimental data



532 & 3 T

S

%37 %

FH 11 3 ] R 55 A S e A LG L A Bl 32 LR Y
Wi B 5 255, 9 TR R IR 3 0 R 3R B B K R R SR
3 g e I, i B0 A0 38 B de KA, il s B UL B O
A6 A S I A

% 3 % K B B (565 2400~2900 s) 4 38 A &, n
4 s o

b

=

=]

5 8
=

B 25 g
© 20 -
Q

. Q

0
2400 2500 2600 2700 2800 2900
Time / s

K4 I shi A 1Al
Fig.4 Vibration waterfall graph

Xif P14 v i) 2 LA AR A S R an i 5 B
7 LR R B A 5 0 A 0 M A — A iR 3 R
N B AR Ak B < [ A O R AE 2500~
2700 s B B N 58 [, #E 2700~2900 s i} BEP BTt
VI S S U

2

Order
Acceleration / g

0
2400 2500 2600 2700 2800 2900
Time /s

B5 3Rl i A P Jey 3R
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Tab.3 The quantification of probability of friction
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Tab.7 The quantification of probability of the rotor poor

connection vibration fault mode
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Tab.9 The quantification of verifiability of bearing seat

resonance vibration fault mode

HNEHEU MR I & R WHE B
SR H AR B BT
(DA EETE B RO AR 5386 v, ol T flR
HEARMET  EREHPLNT, RS B=4
6 95 IR fETEZS ] B Ry BR &1, N5 5 S8,
B UL AL B =2
Q)BT N i B
P 5 3 6 N ) T L A =2 B,=2
(ROL AT W A PO WL a I BT WL - SN N R P2 ) 1
WS SA AW, AAL =2 :
SeHEAT R R B ARSI
(O EATiZ BEATHLE 25O T ARSI
FEg sy mla i T A SR B=4
AT AT RE, PR AT R BT R B il R R
Y 56 R 56 - =3
s EV 26
H—fb iy b Vv, 0.87




55 3

oy, 45« 2 R S LR S s =X iy 4 16 7 B BT Y 535

2.2.6 BAANERRHEREX 6 EL

Xof il Al R A 1 S R T HLIR AT T OREAS A BT
HEEHE 9 i, 1.1 R J5 & S ML A S HLIE 1.3
g JE R S WL B AL, 1.2 9 N AR LI 22 18] Y 52
M, 2 Ry i e, 8 S G IAHIL I , 8.1 S B 25 43 Hr 1Y 24
HH

P25 43 M 45 SR A PR 10 B s, A 25 41 8 kg 1A L [
AR T AMAIL I (9 SF- 2 7 RS A e 5 18] 5 b i [

h 2% I X R R AL LS R, A T
FENUBLRY JEHEAT T 0T AE AL R ] LS
R 1AL (4 P AL AR X6 T AL 4 S Bl 7 iR
(Z W 1D SR A AR K, R R 1A 5
4 ] A 2

4l (d

K9 J R 1 BLI

Fig.9 Rear carrier case model
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Fig. 10 Modal analysis result for rear carrier case
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Fig. 11 Modal analysis result for whole engine model
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Tab. 10 The quantification of probability of rear carrier

case resonance vibration fault mode
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Tab. 11 The quantification of verifiability of rear carrier
case resonance vibration fault mode
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Tab. 12 Multi-dimensional quantification evaluation of

vibration failure mode
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Fig. 12 Verification experiment for rear carrier case
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Fig. 13 Frequencies of modal experiment
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Fig. 14 Reinforcing reinforcement with metal rubber
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Fig. 15 Rear carrier case with reinforcing reinforcement
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Fig. 16 Experiment results of imbalance response
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Quantification method for aircraft engine vibration fault mode

MA Hui-fang, CHEN Ya-long,YU Lei,LANG Xin,ZHOU Yi
(AECC Commercial Aircraft Engine Co., LTD., Shanghai 200241, China)

Abstract: To support the rapid and high-efficient elimination of the vibration fault of complex systems, this paper presents a quanti-
tative method of vibration failure mode, which can realize the key verification of the vibration failure mode based on quantifiable
value. The technical characteristics of the vibration fault tree analysis is discussed, which points out that fault tree analysis is not
suitable for the vibration fault of complex systems. The quantification method of vibration failure mode is proposed, and dimen-
sions of fault mode, like the probability of failure mode and the verifiability, are used to quantify. The vibration fault of the core ma-
chine of an aviation engine is introduced, and the specific application of the method of vibration failure mode is given. It proves that
the quantization method of vibration fault mode has the availability, high efficiency, and the important value of the engineering ap-

plication.
Key words: aircraft engine; fault mode; quantification
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