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Table 1 The optimal angle positions of the three probes(un it: rad)
20 40 80 160 240 480
E (g
(@) @= 0.505875P= 0. 604724 P= 0. 687823 V= 1. 954724 P= 1. 778014 P= 1. 948856
max
o WA= 4. 043355 V= 5. 541487 P= 5. 900665 V= 4. 022348%= 3. 847772 V= 4. 080690
1 “m - |@= 0.237429%= 0. 581544 %= 0. 438018 PB= 0. 499164 P= 0. 872020 %= 0. 345531
Km - 1Z;qk B= 2.275868 %= 1. 031583 A= 5.904287 P= 1. 032108 R= 5. 434871 P= 0. 680060
1 “m  |@= 3.989026 B= 0.577922%= 0.438018 %= 1. 096578 P= 2. 220091 Y= 1. 136725
Km - 122 o B= 4.252943 %= 1. 281388¢= 5. 904287 P= 2. 161296 B= 4. 084418 P= 2. 262829
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Km = 20, 8= 0.505875rad, ¥= 4. 043355rad Km = 160, ¥= 1.954724rad, 4= 4. 022348rad
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Fig 3 The optimal angle positions of the three probes and the error transfer coefficients o«

[under the objective function F (g«) = max (g) = min]
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A M ethod for Optim izing the Angle Positions of the Probes in Roundness
and Spindle Error M otion M easurement with Three-PointM ethod

ZHANG Yu-Hua

(Optical Engineering D eparment o B eijing Institute & T echnology,B eijing 100081)
WANG XiaoL in

(School o M echanical Engineering, Shandong P oly technic U niversity, J inan 250061)

Abstract

Themethod for optimizing the angle positionsof the probes in roundness and sindle er-
rormotion measurementw ith three-point method is discussed in thispaper. By an analysison
the effect of the reading errorsof the probeson the accuracy for roundness and all the har-
monicsmeasurements, the strategies for otpimizing the angular positions of the three probes
are proposed, the optimal angle positions for the three probes are calculated by an efficient
optimization algorithm based onM onte Carlo method and simplex pattern sveep methodw ith
high accuracy. The study show s that the distortion of the roundness measured by threee-
point method can be lved satisfactorily by optimizing the angle positions of the probes
based on error analysis, the random pattern sveep method is the efficient means for optim z-
ing the angular positions of the probes

Key words Roundness, Reading error, Optimal angle position; O bjective function; Opti-
m ization
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