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Correction of detected data in radial circle runout of water pump rotor

XU Hui, WANG Yu-feng, ZHAO Yun-peng, CHE Xin-sheng
(School of Information Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract; Aiming at the sinusoidal variation phenomenon of detected results when the dial indicator and
eddy current sensor are used to detect the radial circle runout of water pump rotor, the influence principle of
installation eccentric error on the detection result was analyzed, and the corresponding mathematical model
was established. In order to eliminate the eccentric error and realize the error separation, the amplitude and
initial phase of change curves were calculated with the least square fitting method. The results show that
when the proposed method was used in the engineering practice of radial runout detection of pump rotor, the
error caused by the installation eccentricity can be effectively eliminated, and the detection accuracy can be
improved. The error of fitting square sum is about 0. 000 9, and the proposed method can be widely used in

the detection of shaft workpieces.

Key words: water pump rotor; radial circle runout; dial indicator; eddy current sensor; eccentric error;

eccentric mathematical model; error separation; least square fitting
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Fig. 1 Schematic installation of on-site

detection instruments

SRR, 75 0° 5 180° PYANTJ7 [ 1 4% %
B2l i LA A TR A ks, HLr Blic
DR R 1 5 R R AL A 2. R 2R G gk
SRR I G AR U IS B Sh A Rt , Bl AT 50 5
et i Bk R . 78 45°5 225° A5 ) b
P — AT A AR I U R Bk S A , 73533
HTForEe U MIT-5r3% 2. 48 135° 1 - 45° W4~ J5 1)
L ATy R FIREREATAR R ALK B Sl
IPRNCATIr3e 3 FIT 703 4. f Lt ai A
WA O [P HEA T A AR

3 Bt J b
PRIy 5 B 4 6 B B R 17 2 52 2

T, I LAAS F6 3 B b A0 00 75 1 F) el 308 970 12 Jee
BT 2 A Ak i B3 T Bk shit 3. A
R8P LR 25 B R B O TR, DR, 7 B
RSB AL R O 0 i 22 5B, DT A5 21 1E #ff
Bk sh 4k 5.

3.1 RDIREREI

PO iR 22 5 s b2t T e B A i) J LA oy
bR O R E S SRR ET . IR
DU e 27 AR P A 1) A8 A TR s M T, 6 TS Lo 1) 15
DT A S A 0 R 3 2% S — A [ 5 {1, B 7
Mk BN — 4 H 2. TEAE AR O A5 B0 R
2R S B E A ™ S S i 02 AT LA 4] IE A
AME.

i Lo 22 JEL B 5 R R AR 2 . Horfr
AR r, B EARR ZE(E R Ar (Bl AR BEAN A
MASAL) s By o R iERE ot o5 ffts
B e MG A o5 K A A 1 T 2%

FREh p.
¥
'ﬁ%%i&%
K
r+Ar/ |p
e 0 x
(J
a iRz R
o
=
ﬂ
0 e 180 360
L)

b IR E BN LR
B2 HUORERESERHLE

Fig. 2 Principle and display curve of eccentric error
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Fig.3 Curves of detection data and polar diagrams
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Fig. 4 Fitting curves
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Fig. 5 Curves of detection data and polar diagrams after removing eccentricity
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