530 % 4 8 1 =z TFiR Vol. 30 No. 8
20154 8 A Journal of Aerospace Power Aug. 2015

XEHS:1000-8055(2015)08-1958-09 doi: 10. 13224/j. cnki. jasp. 2015. 08. 020

ETRMEIR R MAIRINZEL
KB BRI BN S 7T

wmAE, EFE, ¥ A
(1. PEdE Tk K2 MLHE 2B, PEZ 710072;
2. IR RME K2 MLH TAR2ABe, R % FH 471003)

i B, %A Huber M 7352 Db A7 0 Huber M 5 4k I R R f £k b 28 AR Rl & 18 — Fh X S 4
HEAT R A b B 5 . T o L SORECHE S 349 (8 AR 1B B 0 T U R 75 A R S RIS 7B S SRR A A E T
LR IAE 096 ~10 00 78 5 50 A, VR 3l 7R 4R 3 U3 1) 725 S0 1 R A {5 2 I 72 S5 2% 1 19 v 444 5. IR
FRE 43 BT VR Bl ik AR 4 3 A e L R L IR] — L vk VR Bl Al R IR B A A [R) Y I ) S I L ik A Z4E 2 B K Lyapunov
880, Hoh R Lyapunov #8839 K T 0 RIS TR VE AR A, 3E— 25 T+ 58 d T T o] 39, e Ok T 8030 J) 4 A
667 AERAL. TR Sl 7R IR I [ 77 51 49y 30 25 1] 194 o (5 BORTAH 25 () 0 A 31 DG IR 4R 50O AR R PR IR R M i N R I
FrHL L A iR Syt AR B 2l 1) 3 25 53 A 2 — A0 B A T R A AR,

* # R fald s, ARRUE; SRR RIEHENS; BEER ;A

FESES: V214.374 XHEARERD: A

Dynamic analysis of the robust test data on rolling bearing
vibration based on chaos theory
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Abstract: The improved Huber M method which fuse to two robust processings of me-
dian and Huber M method was proposed to solve the robust processing of data. The similari-
ty of the median and average value was given to judge whether the variation data exist, the
variation rate were determined by trend of the variation rate. Within the variation rate range
of 0% —10% . the continuity and credibility of the rolling bearing vibration data increase
with the increasing of the variation rate. The dynamic characteristics of rolling bearings were
analyzed by using chaos theory. Time delay, embedding dimension and the maximum Lya-
punov index of vibration data are the same on the same batch of rolling bearing. And the
maximum Lyapunov index which is bigger than 0, show that the dynamic characteristic on
rolling bearing vibration belongs to chaos characteristics, moreover the maximum forecast cycle are
calculated, namely 667 unit. The nonlinear and monotonicity of the median of physical space and es-

timated correlation dimension of phase space on rolling bearing vibration time series is the inner
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running mechanism on rolling bearing vibration, which provide reliable basis for further analysis.
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Table 1  Vibration of characteristics coefficient on rolling bearing

R iR IR 3 i (. IR By i P& 3R 1 IR B i (4 IR 2 i (.
G AR/ (m/s7) I KAA/ (m/s") HFe/MAE/ (m/s™) SEIE / (m/s") J %/ (m/s*)
1 —0.014190 0. 688854 —0.67190 —0.0204 0.0461
2 —0.004230 0. 640161 —0.63599 —0.0035 0.0354
3 0. 015140 3.016 805 —2.36015 —0.0019 0.5989
4 0.008121 0.337911 —0.30918 0. 0068 0. 0075
K2 SHERERDMARINEERRE
Table 2 Vibration characteristics coefficient of 5% variation rate on rolling bearing
R SR & 3 IR 18 Ik 3 W (L P& Sl P& i {H & 3h i {8
%7 LKL/ (m/s*) RRAE/ (m/s*) fe/ME/ (m/s*) P2 fE/ (m/s*) Jr 2/ (m/s")
1 —0.014190 0.384231 —0.44389 —0.0207 0.0419
2 —0.004230 0. 356678 —0. 36790 —0.0042 0.0315
3 0. 015140 1.574267 —1.52900 —0.0022 0.5356
4 0.008121 0. 169400 —0.17370 0. 0066 0. 0067
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Table 3 Vibration characteristics coefficient of 10% variation rate on rolling bearing
R Bl K I 3 i 18 9% 3l i {8 I 3l i B & 5 i {8 9% 5 i {8
G HALE/ (m/s™) I KAE/ (m/s%) B/AME/ (m/s*) FHIME/ (m/s”) Ji 2%/ (m/s*)
1 —0.014190 0. 336541 —0.37909 —0.0200 0.0381
2 —0. 004230 0. 325981 —0.31033 —0.0029 0.0293
3 0. 015140 1. 298545 —1.25259 —0.0012 0.4814
4 0.008121 0.151494 —0.13672 0.0073 0.0060
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different variation rates
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