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Fig. 1 Flow chart of correlation detection
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(b) Cross-correlation detection
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Fig. 2 Flow chart of real-time fault diagnosis method for
rolling bearings based on cross-correlation detec-

tion
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Fig. 3 Real-time fault diagnosis of rolling bearing based

on cross-correlation detection
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Fig. 5 Circuit design of correlation detection
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Fig. 6 Circuit design of low-pass filter
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Fig. 7 The experimental platform and the sensors installa-

tion location
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Fig. 8 Real-time fault diagnosis of rolling bearing based

on cross-correlation detection
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Fig. 9 Spectral analysis of resonance demodulation method

5 & i

1) 35 EAR SR A I Y R ) Bl 7 S5 IR B 12
7 R WA i BE A 2 i 4 Ul R IR 3l 5 5. i
BEre R T — {5 5 IEXHE 5 R SR 4R i R PR L 42
w IR E S LS

2) A PP IE M AR AR L W5 TR vk
FEYRAT (55 1 P ES IR F  BR AR 17 P AR X 32 W 25
SRR S W (oA R TR AR BN L v TS W4
R HER R

3) W7 LA K fa] AR R0 e I P L S BLR
Byl AR 1) S5 B IR 2 T X B LB S e R 32
M & B —E NS5 M.

2 % X ik

(1] Bes. B F) % BhoR SO 12 W7 AR & 12 0T R S Y
[D]. dbat.Jbaiscid R, 2014,

(2] XU AR. 5 4 e 8 2 08 Y 7R 2l il 2 S 12 AL T
FELD] AR B TR K%, 2014,

(3] ZEWibol. T oo bk o v 100 158 485 Xt Rl e Az 00 AL )
Bt G ]. IR AR 5L, 2014 (4) . 106-
107.
Li Shanshan. Design and improvement of portable

bearing fault detector based on shock pulse method



792 oW R 5 B %37 %
[J]. Instrument Technique and Sensor, 2014(4):106- 579.
107. (in Chinese) Li Rui, He Fuyun, Xia Yubao. Theory of correlation
(4] fT4Eme, E8A4, 4. 3T DSP R sh 4l R e L detection and its application[ J]. Journal of Hefei Uni-
Wk RS T]. RNE TR FESEHET versity of Technology: Natural Science, 2008, 31(4) .
BRI, 2011, 33(2):247-250. 573-579. (in Chinese)
Ren Kaisheng, Wang Zengcai. Wang Baoping. A [14] Z8# DE, 5 /RIAR T L. A T5 U8 I 25 1) b 3 il F 1%
bearing on-line diagnosis system based on DSP[]]. M. dbat: AERMRHE M AL, 1980:139-140.
Journal of WUT: Information & Management Engi- [15] [E47, RoE. 3T 15 RAS 059 il I 28 4G I Al 0 A 18
neering, 2011, 33(2):247-250. (in Chinese) 01 B 53, 2011(1) :13-16.
(5] 5. T DSP fil BP # 2 ’ 45 i) e 5% BL A AE 2k ik Yan Xing, Zhu Rong. Design of the weak current vec-
iz 24T, IR AR S5EREEE, 2011(3):64-70. tor measurement based on sensors[J]. Automation &
Xie Zhiyong. On-line fault diagnosis system of Rotary Instrumentation, 2011(1):13-16. (in Chinese)
machine based on DSP and BP neural network[J]. In- (167 #ms, & E L&, TDS FgiAH R Es i g%t ] ], B+
strument Technique and Sensor, 2011(3):64-70. (in - F R, 2012, 35(4).24-28.
Chinese) Jiang Peng, Zhao Guozhong. Design of lock-in ampli-
(6] Z=km, g, B . 35 T ook SR /N I A8 e i fier circuit for TDS[J]. Electronic Measurement Tech-
fiRZ BE2 WL ksl ik 5 2 7, 2013, 33 nology., 2012, 35(4):24-28. (in Chinese)
(1):53-59. L1701 AR . — Al 5 55 AR o 1% i e 09 B0 2 153t
Li Hui. Zheng Haiqi. Tang Liwei. Bearing multi- [J]. 7t TR, 2012, 20(13):135-141.
faults diagnosis based on improved dual-tree complex Deng Panpan. Design of an integrator based on second
wavelet transform[]J]. Journal of Vibration, Measure- generation current conveyors [ J]. Electronic Design
ment & Diagnosis, 2013, 33(1):53-59. (in Chinese) Engineering. 2012, 20(13):135-141. (in Chinese)
(7] S, skRer, B3, 5. UGk M &8 0 i 78 (18] kil . B M. 2T Sallen-Key JE i &% 19 3 B i
MUK B 12 W pg B LT . 3R 3 ik 5 12 . 2015, KREEMPFR L] Bl F2% 5FEME AR, 2015, 35
35(4) :637-644. (4):408-416.
Ma Wenpeng, Zhang Junhong, Ma Liang. et al. Ap- Lin Sibo, Ge Yucheng. Study of main shaping ampli-
plications of improved empirical mode decomposition fier circuit based on Sallen-Key filter[ J]. Nuclear E-
in machinery fault diagnosis[J]. Journal of Vibration, lectronics & Detection Technology, 2015, 35(4);408-
Measurement & Diagnosis, 2015, 35(4):637-644. (in 416. (in Chinese)
Chinese) (197 # 5tk . EER, HHEsE. M T 5 Pul 52 im 95k
(8] HEfd. farvgz. SEAT SR e SE i I T B 12 W 2 48 1 4 TTERC R I B AR S 2 W 5 I R ge L], i
FAIH X T] B LE 5P 4R, 2015, 38 BB SCHWWFSE . 2015(9):31-36.
(4):53-55. Huang Guifa. Wang Dingxiao. Tang Deyao. On-line
Cui Jian, He Hongyun. Digitized solution for the run- real-time fault diagnosis and monitoring system for ur-
ning gear real-time fault monitoring and diagnosis sys- ban rail transit vehicle bogie[J]. Urban Mass Transit,
tem[J]. Electric Locomotives & Mass Transit Vehi- 2015(9):31-36. (in Chinese)
cles, 2015, 38(4):53-55. (in Chinese) [20] M REAG - X HESY AR %, B U i — o7 ik (0 ). W
L9 #hik. i AR B 52 W & 58 1 DSP 3 %31 [ D, FE RS R, 1997(4) :10-11.
oM WFVL R, 2006. Yang Xiaju, Liu Zhijun, Li Huabiao. The general
[10] skIhzk, S, AR GL. B2 W 26 PR i o 25 1Y method of spectrum recognition[ J]. Noise and Vibra-
BEd [J]. BUBREL: S HOR . 1999, 18(6): 926-927. tion Control, 1997(4):10-11. (in Chinese)
Zhang Gongxue, Ma Yanping. Zheng Enrang. The de-
velopment of a resonant demodulator used in failure di-
agnosis [ J ]. Mechanical Science and Technology., E—1EEBA S, B, 197544 H
1999, 18(6): 926-927. (in Chinese) B B, BRI R HLE RS
(1170 s M. i 7K 5 B 552 i 1 0 R e 1 i 3t 5 0 A F 5 W 55 HpE 2 W, #8 K 2 (Application of
[D]. K. KERKF, 2005. combined slice analysis based on MID algo-
[12] #p . wmd =X ml 45 2 R b 7% {5 5 R I ¢ S B AR WF 5% rithm in fault diagnosis of rolling element
[D]. K% . #HMKk2, 2015, bearings ) ({ Journal of Vibration and
(18] 28, M=, & E5. AR SCH I 5 B &% v L] Shock) 2015, Vol. 135, No. 2) % i 3.

GRE T K254 HARFL2E R, 2008, 31(4):573-

E-mail ; mzglunwen@ 126. com



Bal

THIE TR LA T AR SCAG I AR S0 iR S IR 2 W 5 TR

793




