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Fault Diagnoses of Cracked Rotor and Rub-Impact
Rotor Based on DEMD Method

JING Bei-bei, LI Hong-guang
( State Key Laboratory of Mechanical system and Vibration,
Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract; The algorithm of DEMD is introduced. Then, the signals of cracked and/or rub-impact
rotor are processed by using DEMD and EMD methods. The comparison of the results shows that DEMD

method is better than the traditional EMD method for crack and/or rub-impact detection.
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Fig. 1 The sketch map of rotary system with one Rotor

Mass Wheel with crack and friction faults

Sl e B 2, R T A Tl A X R R
A [ J8 O 1) A7 7 e KA /DAL S W . 3% 1
Jiete — & , a4 BE AR AL PR I, 05 | 7k P A T B i
RRE . I, A ik 3 20 dik ok,
Nl 2(a) B X —4FAE AT 1 O 9] by R S0 TE Y
R o 7S B T 3K A il S 0 AT MK B AR A Y
FRAE , in =AM iR sh o 9 BLSE

4 PR I B B, T — 1% Bl S A e -
SE B AT ES A I B i, A FITE RS 7 B f oh i A
BE 5 0565 1 T PR W A R A AR A, X R S8
AL Rl 15 5 th BUAE Ltk B3l B B R 3 2X
SERHE. ZAER T, o B R
o FEARCPMBITE P, WEREAE T AN EE=
W, WAE— RN EBIE S R E =K.

mx, + %, +2k1[1 —%QF(B)](M —xy) + &k F(0)[ (%, —x3)cos2ot + (v, — v )sin2wt |

my, + 6 +2k1[1 —%F(ﬁ!)](y1 ~y3) +ERF(O)[ (%, - x;3)sin2et + (y, — ¥ ) cos2wt ]

v : k . :
M3%3 + C3%; +k1[1 '%F{B)](ﬁfa - %) +?l§F(9)[(x3 - x, ) cos2wl + (3’3 _yl)Sinzwd =f~:(x3 ’x3’y3$y3)

. . k ) . .
MyY3 + €33 +k1[1 —%F(B)](Ta -¥) +7]fF(5)J:(x3 -2, )sin2wt + (y; - ¥, ) cos2wt | = £, (%3,%,3,Y:) —mag

(2)
fife O SE— B N E R R K IMFL RISk, 1
) HHT %[t , DEMD J3fif J5 1% t EMD 75 % 9
PRRRAERS 9 B 2, el 4 PRIk, 78 2EE0i B2 W
Hh, EMD J5 31 DEMD J5 ik BAT AR 2 WdcR .



[
sl

2009 4 10 H Mg

5 R

B &l S5 H

Xt Tl BE MR, BB A B, — A N =
KM EE =G REE S — T AN =Rz, X—
FEAEHZSE EMD 1 DEMD 44 75 12 1) 56 — By I 42
BRI IMF1 SRR, 20 3, AR 4658 EMD J5ik
AT B RRAE JF BcH DMED 5 R, X &M T
DEMD 777 275 EMD 43-fif 2 fil 3 {5 5 47 3 o 728
e, X — AR A 13 o e BT R S BR A&k
AR B HEg Al ) RE B o B BE R B LR R, T
WSS — B TE T 15 5 W Bl o, BRI, & B
BB L E AIOR, {175 224 EMD 235 1R 5 B A
TEIN A . A R AR A

filf B - 4 0 5 I PR ) 0 o AR X PR % Tl

FEE IR Y S 31, AT T LA 6fF ) i B B — i R BT A TR 51
gk BMESERABIN M. FFER), DEMD £if%
G5 EMD 43 752 58 500 BH 5 i) AR AE , an 1] 3
JIT7N o AR, EEE R i [X 4 S ol PR B — 530 o Rl 125 -
HEGRA TR, B E G B HHT 5 & A5 B, E 4
W RS [R] 20 i 7 15 B A0 HHT St i pE L 1%
45 EMD J7 1S HHT 158 v, flf B {55 R e -2
HORE RS 22 A K, AR AEHE R B — Y iR 2
68 8% ; 7E DEMD J5 3245 2% HHT % &, BR T
(R EH il A 55 | R A TR e A s A1, R T30
FEAE EAHIATRR /0 th R BUAA B 3 3h . Bk, mT LUK
BTl PRE 5 AT P - S SR B R B I LA 38 X 4 o

Sley i it e e s v
0.8 0.8
1.6
0.6 0.8
£ 1.2 B E
= S 04 £ 04
JE°S 55 . TE .
= 0.8 =
= = E
i 0.2 0.2
0 - A S R I
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
BZEIE(w/w ) PEIL(o/w) EI(o/w )
B2 MEEfE S (a)3480; (b) REEE; (o) MEEE - AR

Fig. 2 The amplitude frequency diagram with fault of (a) Crack; (b) Friction; (¢) Crack and friction
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T 5B 7 T AE 5 2L SRR FE R 2 W b A N A 69
20 REAT R {ESHHTEE 20 T EE A R S SHHTIE E 20 il B3 Sk R {5 S HHT IS
’;:15 :5‘?: 15 EC 15
3 3 3
= S 10 S0
B s B T . ',
[ st S N N el ;
Ses 3 sed 8.2 Ses B e 382 e =
Rl /s Bl /s B s
Sy TREE bR
(a)
R R R RHHTEE 56 L EE AP {m - HHTIR B il E- TR A RS SHHTUE FR
=15 > 15 3o . = 15
2 £ N % &
10 S 10 ) S
3 5 s ko
Sss 3s 3.1 22 Sas S 1 ae: 4 39 381 382
Rt/ s At /s AiHal /s
Ry RlEFEE REEE-R AR
(b)
B4 #RE(ES HOT jEE . (a) EMD J7i; (b) DEMD J5#:
Fig. 4 The Hilbert-Huang spectrum diagram for fault —signals by (a) EMD; (b) DEMD
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