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, Ri P 0. ,8.=n*2wW/N,n= 0,1, ,N - 1,
So(6) = Si(8) + axsB) + assi(6) (2)
r(0) Fourier
k

r(0) = ro+ (Z (Arcos(kB) + Bisin(k6,) (3)

1
o= 1+ axcosk®+ ascosk® (4
B = axsink® + asink® (5)

So(B)= Ri+ aR:+ a3R;— ro( 1+ a2+ a3) - oy(6) + Pix(8

- Z [(Awow — BiBi)cosk®. + (B + Awf)sinkB.] (6)

—>

x(8) y(),
o= 1+ axcos®P+ acos®= 0 (7)
B = asin®+ asin®= 0 (8)

So(6,) Fourier
So(0) = Sw+ Z (FrcoskB, + GisinkB,) (9)
Ar=— (06Fi+ BGr)/ (0% + fi) ( 10)
= (BFi— oGi)/ (0 + Bi) (11)
B k’" (l)
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, ® AR AP (D
, l:p2ps (7,8)
1+ azpacos(B+ AP) + apscos(B+ AR = 0 (12)
apsin(P+ AP) + apssin(P+ AP) = 0 (13)
, (7,8) @ a3 (12, 13) : @D
) ;@ Fourier
, o= fi= 0, . So(6n) Fourier Fi= Gi=
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N-1 N-1

Fi= %Zoso(e,,)cos&: ]%Zu[sl(e,,) + aSx(0) + a3S:(8)]cosB= 0 (14

N- 1 N
Gi= ¥3.5u0)sinb = TF [Si(8) + aiSx8) + wSH(8)]sinb= 0 (19

Table 1 The optimization results of the angular positions @ &

R . objective
T he angular position B B(°) X .
functlonl C1|
measured values 112. 45 230. 23 0.003521
1 112. 49 229. 91 0.000891
o 2 112. 45 229. 89 0.000957
the optimization
| 3 112. 47 229. 90 0.001264
resuits 4 112.49  229.86 0.001018
5 112. 47 229. 88 0.000984
mean values 112. 48 229. 89
standard deviation 0.014 0.018
So(6) Ci= Fi+ Gi= 0, @@ , G0, |Ci] =0, ,
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On the Precision Measurement Method for the Angular
Positions of the Probes in Three-Point Method

ZHANG Yu- Hua', WANG Xiao— Lin’
( : Op tical Engineering Department f Bejing Institute of Technology, Beijing 10008 1)
(2 School of Mechanical Engineering, Shandong Polytechnic University, Jinan 250061)

Abstract

A study on the precision measurement method for the angular positions of the probes in
roundness and spindle error motion with threepoint method has been carried out in this pa-
per. A measuring system has been developed, which can simply measures the angular posi-—
tions of the nontouching capacitance micrometer gauges under real measurement. A correc—
tion method is proposed, which can eliminate the effect of the angular position measurement
errors and the calibration errors of the capacitance micrometer gauges on the roundness and
spindle error motion measurements. Experiments show that the measurement error of the an—
gular position of the probes measured by the multiple line method proposed in this paper is
less than 1', and the effect of the angular position measurement errors and the calibration er—
rors of the capacitance micrometer gauges on the roundness and spindle error motion mea—
surements can be lessened to minimum.

Key words: Threepoint method, Angular position measurement, A ccuracy, Error correc—
tion
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