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Vibration analysis on turbofan engine intershaft bearing

with outer race defect
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Abstract: According to structural characteristics—and kinetic/characters of dual-rotor
turbofan engine,~a intershaflt bearing test rig was developed to"experiment and test vibration
of a intershaft bearing with contact fatigue spalling> Defect characteristic octave frequency
formula of intershaft bearing and a modeél-was developed to describe the vibration signals and

its envelope signals produced by a intershaft bearing with defect.
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Fig. 1 Intershaft bearing
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Fig. 2 Intershaft bearing test rig
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Table 1 Formulas of intershaft bearing characteristic

octave frequencies
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Table 2 Parameters of intershaft bearing

R L NTE R i Hfh RN IEAEL
d/mm D,,/mm o/ (%) 2
8 125 0 34
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Table 3 Characteristic octave frequencies of

intershaft bearing
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Fig. 3 Basic vibration shape of outrace-static bearing

with outerrace fault'®
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Fig. 4 Basic vibration shape of intershaft bearing

with outer race fault
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with outer race fault
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Fig. 6 Envelope frequency speetrum of vibration of

intershaft bearing with outerrace fault

R4 TRLBIENERE

Tabled ™ Value of marked frequency

A3 1 2 3 4
iy 1.3438 72.6875  4.0313 13.218
e 5 6 7 8
545 14. 562 15. 906 17. 25 31. 812

ARSCHESE T HP A Bl AR SR A A7 A5 24 5
A Bl A R Y IR 3 £ 2 BRAB B RL, O 7R Bt
25 fe L HEAT T AR BRI A Bl R 5 Uk
ZEIR R P S0 TR A T R R A 2% ORTR
B {55 BRI AR TE B Y.

CESd s

[ 1] Gasch R,Nordmann R, Pfuetzner H. Rotordynamik[ M.
Berlin: Springer, 2002.

C2] BREN, BB Je. FE T /N0 43 (9 VR 2l il 7 e B 12 Wi BF 52
(). BRe AR 5 T #2007 (12) : 2810-2814.
CHEN Gang, LTAO Mingfu. Fault diagnosis for a rolling
element bearing based on wavelet analysis [ J ]. Science
Technology and Engineering, 2007 (12): 2810-2814. (in
Chinese)

(3] F P BB, RN RR 12 8 0 H 35 0 4R 7 08 3 AR
(17 #7283 J1 241 . 2005, 20(4) : 606-612.
WANG Ping, LIAO Mingfu. Adaptive demodulated reso-
nance technique for the rolling bearing fault diagnosis[J].

Journal of Aerospace Power, 2005, 20 (4): 606-612. (in



2426

it

¥

5]

1o AR

55 26 &

[4]

(7]

Chinese)

o P B SRR IR SEE A G A 8 1k 38 W TR Sl Tl R Y R
[J70. Wizs 24, 2004,25(1) 1 41-44.

MENG Tao, LIAO Mingfu. Detection and diagnosis of the
rollimg element bearing fault by the delayed correlation
envelope technique[ J]. Acta Aeronautica et Astronautica
Sinica,2004,25(1) :41-44. (in Chinese)

Cavallaro G, Nelias D. Analysis of high-speed intershaft
cylindrical roller bearing with flexible rings[J]. Tribology
Transactions,2010,48(2) : 154-164.

P VR Bl il R R 2 W A 3 N 3 4R A 9 D ik LD, T
2 P Tl KA, 2004,

WANG Ping. Adaptive demodulated resonance technique
for diagnosing the fault of the rolling element bearing[ D].
Xi’an: Northwestern Polytechnical University, 2004. (in
Chinese)

. R SR S RS RE i R 2 e BT 52 (D], P9 % .
PHE Tk K2, 2008,

MENG Tao. Vibration analysis and diagnosison the fault

of the gear and rolling element bearing[ D]. Xi'an: North-

[10]

[11]

[12]

western Polytechnical University,2003. (in Chinese)
TENTE, BT R . VR Bl il 7R ) 8 W B 1) R A A% 502 WK O 12
(17, A . 2007,26(9)  72-75.

LEI Jianyu, LIAO Mingfu. A new approach based on the
defect characteristic octave frequncies to diagnose local de-
fects in a rolling element bearing [ ] ]. Measurement &
Control Technology,2007,26(9) :72-75. (in Chinese)
BT R il R R R 19 4 ) 43 BT 52 K LD 75 %2
PHAE Tk R 2 . 2007.

LEI Jianyu. Vibration analysis and diagnosis on the local
fault of a rolling element bearing[ D]. Xi'an: Northwestern
Polytechnical University,2007. (in Chinese)

TR A AL B2 W AR LML AT < i VK2 R
1994,

McFadden P D, Smith J D. Model for the vibration pro-
duced by a single point defect in a rolling element bearing
[J]. Journal of Sound and Vibration,1984,96(1):69-82.
McFadden P D, Smith J D. Thevibration produced by mul-
tiple point defects in-a rolling element bearing[ J . Journal

of Sound and Vibration,1985,98(2) ;263-273.



