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Fig. 2 Vibration datas after reorganization
1 B
Tab.1 Box dimension
=] EH [ R 2 R 3
RS 1.582 5 1. 600 0 1.639 8 1.536 5
IMF1 1.659 7 1.654 0 1.703 0 1.596 7
IMF2 1.568 6 1.519 6 1.560 9 1.5311
IMF3 1.491 4 1.463 3 1.445 7 1.490 9

X4 IMFL (19 & 450, 70 A i 00 S5 AL AR 5 9 —FF. Bk 2 19 IME2 73J8 @ 4 e Ko 1. 703 05
BR300 @ 4E R/ 1,596 75 IEF ORI 10 G 4E BRI Z ). X S EMD SO ek (R

14 1
12 +
10

T

——

6 - €)= i 1
4 L/ ————— 2
B —— 3
2 L L L Il
2 4 6 8 10
log(e)

(0 HEAFFHEELL

16T
14 e
2
127 gyy
g 1f ,;_6/«
20 yd
g st -
of ¥ - 1
\ %ﬁ - 2
r —— it 3
2 i ) : )
2 4 6 8 10
log(e)

(b) % IMF1 1Y & 4 %%



198 R R R R R D 2013 4

» 14 7
12 o 12
2
10 ,!/ 10
3 y 4 2
2 8 4 2 81 -
i + m
6 I ,, A + EH 6 | - ﬁj(l}f'—]
¢ 1 i
4ty ~=o-- H2 4 moem 2
—— %3 —— 3
9 2
2 4 6 8 10 2 4 6 8 10
log(e) log(e)
(c) & IMF2 1 & 4k %k (d) % IMF3 i & 45

B3 aslE
Fig. 3 Box dimension diagrams
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Fig.4 Datas after processing with five points sliding average method
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Tab. 2 Comparison of box dimension
i B IEH R 1 4 HCRE 3
EMD 455 1.582 5 1.600 0 1.639 8 1.536 5
AT EGES 1.572 9 1.583 7 1.627 4 1.517 5

Hi% 2 T RUA L EMD S5 5 b T0 R0 07 3645 5 19 & 4R Ko, wa M1 D LA 2% T 0 1 & 4
BRI A AR [F] R e 2 1) G E RO J o BB 3 D die/h o IE W SR 1 ez s HLIX 73 BB — B

AR T L B 75 % EMD J7 ik B2 Wi bR 1 0 B A AR S 0 & 4R R ik T LA IMEFLL IMEF2,
IME3 f) G 4E 20k 1 5 25 T 00 R X 73 B RBE RS . G 2 EMD @ 488005 15 A9 18 ki



5053 PREEAL . 2. 52 H EMD 23 J8 & 4E 8000 B A6 ALK 12 499

5 g

EMD X i B 1 B 4R 30 15 5 19 23 i - 0] DA ROt S BUE 5 19 B 25 B XRS5 5 0 i e 4l . A
B B 505 5 IR P R Rh & i 2R R 22 0 5 5 LS A 8 BB A W) B9 & 44 X7 2
. S HOER T IMEF @46 80, 0 i i 005 AL 5 10— 20 H X . A i e Bl iy IMF2 f IMEF3
AN ) Y e e Y L & 4SO ] HA I A X 73 2

A EAME S MS IME B9 Q488000 Hr EMD Al R L o 3 3l 2930k A 315 7k 19 & 488008 A AL
b 3 5 v A A% 5 B S TR 1 X3 BE RN HE AL TR U i ik EMID G 4 BRI 25 5 L AT LA RO 4R v B AL
AR e 12 W ) o 8

S % Lk

(1] ZEZEm 2. IR {5 5 09 B B 8RS 0 ML JEse . [ By Tolk i 4L . 2008 : 165-200, 224-230,277-279.

(2] %ih.E£Je il %M. T EMD 5 LS_SVM {9 J] HLJE R 5 07 15 [T 1. b 50 25 A K R 2424 41, 2011, 37(2) - 144-
148.

(3] 5kak.wef. 2T EMD 540 R 00 B9 RlR RS W77 k1T ], A0t 2 A K R 24244 . 2010, 36(3) : 287-290.

(4] AT, K5 78045, 4 T8 & e Bt MR T 5T B A e i2 Wi b 9 T (T . AR A 3244 . 2011, 32(3) : 540-545.

(5] SEgmisy, 220 RPEH. BT 0 ROV OR LS T IR Sl a2 W 9 S 98 F 7 LT 0. %3 J1 T, 2006, 27 (1) - 85-
89.

Application of EMD and Box Dimension in Fault
Diagnosis of Elevator Machinery

CHEN Jian-can, LIU Xiao-mei

(College of Mechanical Engineering and Automation, Huaqgiao University, Xiamen 361021, China)

Abstract: For the elevator machinery fault diagnosis., a method of empirical mode decomposition (EMD) and box dimen-
sion is presented in this paper. It uses EMD to decompose the acceleration signals of normal and failure conditions of the
elevator, and the component IMF is gained. Through the recombination of signals. the vibration signals after removing
the background signals and noise are obtained, and then uses the box dimension to calculate the signals and the component
IMF. Experimental results show that, the box dimension under normal and failure conditions have good effective discrimi-
nations and ranges.

Keywords: elevator; empirical mode decomposition; box dimension; fault diagnosis
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