CRIECH BUR g G TR Vol. 24 No. 10
2016 4 10 A Optics and Precision Engineering Oct. 2016

XEHS 1004-924X(2016)H-0020-08
wRECESHERERNTE

ITHRAE KEE.TRAE. 0 E
(BEMAE MEMAFK %82 BT 361005)

FEE O T B SRS 50N b & WA 0 2 0 O 15 5 0 R B T SR SR AR B A U R sl ST T — RO T RO A AR
SRS B N DR O O 5 5 MRS RL SR 5 1 ) — ol R T 0 A Il 2 % JA IR0 3 058 2 e /N A0 A O O i R A B O DGR
2 o AL AR A H — AR A R B B L B RHUE T A 1) AR O BE TR O T . RS AR R A 4T R AR A R rp AR R
SEREMOHEEAECR G 7D ROFE S NEN I HET TR R ORI B, SRRV ATy
T T DL SIS A i o 18 R B ARG T RS D X 15 22 B R DR R TE 6 0 L Py LIS SSE B R . 0 T S o I e AR R B
SR FH A B0 30 D HE RO %6 i o B 0 o £ 199 05 R DU 8 2 22 43 3 R 3 7E 0. 005 mm 1 0. 02 rad L PN, BEAE 1§ 2 K % 5 HI m
T A A o S A DA BB SR

X B OEERBNE;ROAN ;T k8RR R

FESE S TG580.21+3 XEkFRIRFAD : A doi:10. 3788/0OPE. 20162413. 0020

High accuracy detection algorithm for eccentric
signal of grinding wheel

WANG Zhen-zhong” , CHEN Shi-ping, WANG Quan-jin, YU Hui

(School of Aeronautics and Astronautics, Xiamen University, Xiamen 361005, China)

% Corresponding author, E-mail: wangzhenzhong@ xmu. edu. cn

Abstract: To improve the measurement precision of eccentricity signal during installation of diamond
grinding wheel under high-precision machining, a kind of model based on single-point measurement of
grinding wheel eccentricity signal by laser displacement sensor was set up based on the non-contact
measurement. Then a high-precision approach algorithm for grinding wheel eccentricity put forward
based on minimization of the rotary contour roundness error. The algorithm can fast restore eccentric
distance and direction of the grinding wheel through coordinate transformation, normalization process-
ing and weight correction. Finally, based on position relationship between the sensor and principal ax-
is of the grinder during signal acquisition, an analytic formula for ideal grinding wheel eccentricity sig-
nal is given, and a simulation experiment for eccentricity detection of grinding wheel was also carried
out. The simulation results indicate that this method can achieve high-precision detection of grinding
wheel eccentricity, with high convergence rate and a relative detection error within 6 %. The analysis
on the experimental measurement data shows that stabilization precision of measurement repeatability

by using the algorithm to restore eccentricity and eccentric angle of the grinding wheel remains within
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0.005 mm and 0. 02 rad respectively, which meets the detection precision requirement for grinding

wheel eccentricity during its high-precision grinding operation.

Key words: non-contact measurement; eccentricity detection; normalization; fast approach; grinding

wheel installation
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Tab.1 Reconstruction results of eccentricity parameters
R R RO«
By WS
R{A/mm AN R 2% /mm AHXFIR2E/ Y% afH/rad AN PR 2% /rad  MXFIRZE/ Y%
1 0.1 2.0097 0. 0097 0. 49 0.5131 0.0105 2.01
2 0.2 2.0051 0.0051 0. 26 0.5248 0.0012 0.23
3 0.3 1.9341 0.0659 3. 30 0.5364 0.0128 2.45
4 0.4 1. 9451 0.0549 2. 74 0.5062 0.0174 3.33
5 0.5 1.9320 0. 0680 3. 40 0. 5380 0.0144 2.75
6 0.6 1. 9244 0.0756 3. 78 0.5505 0.0269 5.41
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Tab. 2 Results of eccentricity parameters fitted with dif-

ferent initial points

am E pmsw mow ok B
KE
1 3 {0 R/mm 0.041 6 0.041 2 0.041 4
RO o/rad 5.2419 5.2619 5.264 1
2 2 WO R/mm 0.041 9 0.042 2 —
i o/rad 5.258 4 5.2710  —
3 2 WO E R/mm 0.041 0 0.041 1 —
f > fA o/rad 5.272 0 5.278 4 —
4 2 f@.CFE R/mm 0.039 8 0.039 8 —
IR0 o/rad 5.255 5 5.262 4 —
5 2 WO R/mm 0.039 6 0.039 5 —
P> fA o/rad 5.2554 5.261 2 —
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Tab. 3 Results of eccentric parameters fitted with differ-

ent measuring position

S 41 : =B BN :
{0 R/mm 0> 8 /rad
1 0.041 8 5.264 5
2 0.041 1 5.275 1
3 0.043 3 5.268 9
4 0.039 8 5.263 3
5 0.043 6 5.257 6
6 0.039 2 5.266 8
KA 2 0. 004 4 0.017 5
S E Ak
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