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Measurement of Motion Accuracy by Two-dimensional
Probe on NC Machine Tools

- Ist Report, Measurement of the Circular Motion Accuracy-

Eon-Chan JEON*, Shigenori OYAMADA **, Masaomi TSUTSUMI***

ABSTRACT

This paper presented a new measuring system to improve circular motion accuracy by using two-dimen-
sional probe and master ring for NC machine tools. This measuring system reduced the circular motion
error conspicuously by eliminating the influence of the acceleration/deceleration range and compensating
the friction force whose influences were significant while measuring the motion. Experimental results show
that this system had enough accuracy to measure a circular motion for NC machine tools, compared with
the circular test method and the 78 method.
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Fig. 1 Circular test method
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Fig. 2 Experimental apparatus of two-dimensional
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Table 1 Dimensions of master ring in used

Ttem Dimension
Inner diameter 44 mm
Outér diameter 250 mm
Thickness 20 mm
Circularity < 0.5 pm

Table 2 Specifications of 2-dimensional probe

Ttem Specification
Model BIDIM-K
Measurement range + 1 mm
Measurement pressure 12 g
Styrus material Ruby
Styrus diameter 6 mm
Repeating accuracy < 0.1 xgm
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Two-ditnensional probe

Work table

Fig. 3 Improved measuring system
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Fig. 4 Visual indication of measuring method
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Fig. 5 Results of before and after compensation on
trigger
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Fig. 6 Results of before and after compensation by
acceleration and deceleration

Table 3 Number of compensative data for aceeleration

time
F(mm/min ) L X axs Y axis
L 41(s) n ) | o
2000 54.95 3 54.95 3
4000 89.66 10 89.66 10
8000 172.57 | 87 172.57 37
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Fig. 8 Results of before and after compensation by
friction force (start:0 deg.)
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Fig. 10 Comparison of 78 and improved method
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