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Abstract

We have been measuring disks of X-band accelerator structure using 3D coordinate measuring
machine, CMM. Disks are made of oxygen-free copper and diamond turned after annealing. Then
their relevant dimensions are measured by CMM. During this measurement, the probe sinks into the
material surface and affects the measured values. In the present paper, quantitative studies were
made how the measured values are affected by the probing conditions. Based on this study, we
concluded that the proper indentation calibration is needed to get dimensions with a precision of a
micron order. This can be performed with measuring the depth (or equivalently the size over the
measurement surface) of the indentation formed with the same probing condition, especially the
approaching speed. The measurement with a precision of 5 microns or more can be made without

taking severe care on indentation as far as the approaching speed is not too high.
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and typical geometries of dimensional measurement.
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Fig. 2. CMM measurement view.
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3—2. WEELRES

HE) & RS

PRI L 2 [EE L7 iy, RO S NHEE L 7 u—7BICEHL TED L 9 I L
T LM aRN, MEZIGRAZMEM, Z M7 e —7CL-hm7a—v 7 il
FEVXFEIC3m/s & LT,

HBIEE L ERFES(Bmm/sec)

-0.8

0 F o
T -12 # —— 1
24— —=— 03
U ¢5
Wl Li———l\! 8

18 F

-2.0

0 0.5 1 1.5
BIEEN)

Fig. 7. Depth versus probing pressure.
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