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Analysis of vibration signal characteristics of centrifugal
pump impeller under different wear degrees
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Abstract; In order to study the characteristics of the vibration signal under different wear degrees of
the inlet edge of centrifugal pump, based on the platform of virtual instrument, the IS-50-160-00
single-suction centrifugal pump was used as the research object, the vibration signal was conducted by
means of time domain and frequency domain. The method of kurtosis analysis was taken in time domain
analysis. The result shows the kurtosis of different wear impellers with the same variation degree. The
kurtosis of vibration signal in the direction of base and axis was monitored to judge the wear degree of
centrifugal pump. Based on the analysis of peak factors, there is a higher peak in the domain spectrum
of wear impeller, especially in the direction of axis. The variation of vibration energy would appear at
high frequency in the method of maximum entropy spectrum analysis. The variation of vibration energy
at high frequency(2 500-5 000 Hz) can be used to determine the wear level of impeller. It can be

found that there is the greatest variation of energy of PSD in the directions of base and axis. The cha-
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racteristics of the vibration signal of the centrifugal pump impeller under different wear degrees can pro-

vide reference for the monitoring and analysis of the centrifugal pump fault.

Key words: centrifugal pump ;wear;vibration ;time domain analysis;frequency domain analysis

SRR T B 40 R B TR B, HL A B
2, T E R AT SA A= 5B 1 LL A ZS i
RAER ARSI, 76N ARGt 4 5 2% L 5%
AL AR IR K R e Eh A, I
FTFH 1 4 Al A 7o S A5, T 90 ol o 2
B BIE VTS | 1A OB A R oAt 2% 5T, 75 bk
JO B 5 X 2R A A G R A s A AR R | S A
2 R UL s T b Ty AR T, S E R T R
IR, HR T A T IR RS A2 B W AR A L A
Vi K b A R AR D . B N B A
3 WA )57 B A [ TS AR A 905, oF 3 i 37 1
HUBRZS 2 (] Rl IR SALIK 25 BF 52 % B, A [ 1% A
R IES PR X ot B 57 3 24 2 7 A O [ g % . BELL-
MAN 2505 3o %o 42 fb g 25 o b AR E AT IR 5, 24
T T RIS TR T 0 S A 30 ) e ol O
IR ASEPRE T8 3 38 5 R A A T A i 2,
TS EObRH I % TILLY 7 BF 5 & BR, 7645 38 18 A
JRR, 25 A i S o ekt 6 B vy ) A A LA AZ-
IMIAN 20 75 B0 35 55 B 06 £ I T 56 4%
UST I NG i DORULLL i B A N W IR N
R B ARG , 2 TR o S

BT AE B 5 AR T BT PR A IR B e S R
FEARBETH S50 ik W R Pk SRR & Y)
R, IR B 5 X B9 00 Z52 TR A7 s W ) 5 2
SRl R T B A i R )
T 0T HARIR S 5 B4 L, FF B g 4R 3 By AR AL L
TR AEAF AR ot il AR A AT W I A2 . sk A R
FR R BRI 5 20 B 7 i, o WL T i 14 i o
EREA TR AT A . — 45 ) R ] i
B RS AR AR | X S 0 5 194 P45 TR AT bR 25 W
FI RS T 2 fe 450 3 3 407 s 0 R 1 0 B TR
TSR SR, o B8 0 FE e T 2R S R AT R U
W TR SMTF e 2 7 T el LS 2 0 7 2 B 22
7 i OG22 Gy v IR E Sk,
X FS BRI F TR W A s b ™)

T, JES450 W 00 2 3 ) T — 26 T B R AR A
H—E W 22 5638 ] — A HLAL, B A& ks I 5 L
P AR, I 70 B 45 0 5 o 7% 9 0 2 1L 1
RIS . SC PR 00 5 I S () e SR R R
I A=A U 1= o Sh - IR i A OB AR oy

i s .
1 R EMEERE

L1 RKEH RS

TR By SN RER | BE L TR g A TR
AR LAl AR B R R R,
[ SR R SR S Al USB6343 445 514 iy 21 11
BB, SE U5 B RS AT

IS B R I B A B IR Bl 15 5 R
B T 1S-50-160-00 A i B0 5. B B HEAR R
WEEER 1 PR, &b 0 Wik H b st
n NEUEREHE ;Z M R #G Dy et 0 E AR D,
AR EVEAR 56, R H S

®1 BEERSH
Tab.1 Basic parameters
24 BB
Q/(m?-h7h) 50
H/m 34
n/(r+ min”1) 2 900
Z 6
D/mm 74
D,/ mm 174
by/mm 12

FT SR B 400 Ik ) RS 2 e P L 2 %
JE B PG e o S R A AR I AR 11 T AR A
1, SCAR O F IR I 8 A () B0 A 2 10 i A, o
PEATRE B 1 15 2% B AN 1 BT

[ S
Fig.1 Test pump unit
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Fig.2  Kurtosis of vibration signal under design ope-
rating condition
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Fig.3 C of vibration signal under design operating condition
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