29K 3
2014 4F 3 H

=3 1 F 4

Journal of Aerospace Power

Vol. 29 No. 3
Mar., 2014

X EHS:1000-8055(2014)03-0604-08

doi: 10. 13224 /j. enki. jasp. 2014. 03. 017

B -3 AL [E 2 Se il R i 06 K 4 (E $R Y

Reaa, kikE, AFE, B K
(1. dbmfinas ik K2E GEIR S5 3h  TRE2#0¢, JbET 1001915
2. WEMIE T ERAF &AL T, R 110015)

i B EPXIZS B S HLIE T FR G0 S5 R R A 0 A R ) B ) AR L S TR - SOR- LI R
il FE RS PG . X it B 55 AL I i) A5 Ot 2R R 2 EE VN R TR % o RNMIL IR iR 3h e 7 AT T U I A 9
5T % /NI A 0 N T B /N Uk 6 R k1 BRI 43 T D vk 43 0K A T RTLIE 1 4R Bl 15 5 R AT T AR AR SR I 45 AR
e WAL IR el 7 A5 5 [ B 0, 25 v A o i 5 5 RS BE 4845 5, 4 Flo il B2 I DA Al 48 w5 208 SR S 3, LI o i 5= 2
SR VR AR i 45 5 7 T Al R I R AR AN 38 R L R A Al B 12 U R R S 4 A T vk R AR

X # W\ M B MU REEE; BB

HESES: V23196 MEFREB: A

Experiment and characteristies extraction of
rub-impact in rotor-support-case system
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Abstract: A rotor-support-case system simulated test rig was established by considering
the structure characteristics and“dynamic characteristics in blade to case rub-impact of aero-
engine. The responses/of both slight rub-impact and serious rub-impact were measured.
Time frequency analysis methods, continuous wavelet transform and wavelet packet energy
were used to perform the feature extraction of rotor and case. The results indicate that the
response of case contents both high frequency signal and low frequency signal. The high fre-
quency signal in case is mainly attributable to impact during slight rub-impact, and the fric-
tion effect is improved in serious rub-impact. As a conclusion, it may play a role in rub-im-

pact fault diagnosis and identification.
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Fig. 1 Structure schematic of test rig
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Fig. 3 Assignment of the sensors

1.4 RERESNKXSH
RIHE T 1015 F5%5 3 294 4000 v/ min, Bilf B8 3
6 rp T ARG 335 5 o0 W B A (1650 r/min). SR
FESRE A 2560 Hz.
TR MR PR R 7 G R A AR R I RS
JEE IR 2Z [B] () 46 8] B2 4399 >4 O, 5 mm A 0. 3 mm,
DA S B2 e (R ) 1) 42 AR B

2 HBERKSH

2.1 SR EE

it I 5 ML A Rl RS 1 I sl o 7 0
B I8 5 X I AR, AT UL A EE B ) ) B R S
BOR AT —E 5B 2 mm il R R
i 1/10 B JE B BIR , J& T 5w Ja 3 04 /) T AR
JEE , lf JEE 24 g IR An 1] 4 BT

P 4 SR TR RE Il E 3R IR

Fig.4 Scratch in rub ring in slight rub-impact
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Fig. 5 Rotor responses’in frequency domain in

slight rub<impact
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Fig. 6 Shaft centerline orbits of rotor displacement

response in slight rub-impact
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Fig. 7 Acceleration responses in time domain of

rub ring in slight rub-impact
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Fig. 8 Scratch in rub ring and blade abrasion in

serious rub-impact
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Fig. 9 Rotor responses in frequency domain in

serious rub-impact
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Fig. 10  Shaft centerline orbits of rotor displacement

response in serious rub-impact
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Fig. 11  Acceleration responses in time domain of

rub ring in serious rub-impact
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Fig. 12 Continuous wavelet transform of rotor

displacement response without rub-impact
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Fig. 13 Continuous wavelet transform of rotor

displacement response in slight rub-impact
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Fig. 16 Wavelet packet energy decomposition of case in serious rub-impact
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