CMMIZ &k BR—IL T L— FDIESFITEIE”
ES NS

VEREERE (LR, O & WE) OEiEERNE 2 fEc T 272012, RGBS IREH ARt S
OILFEIZEL LT 16 BEIC L 2R —1L 7L — FOEM T2 B E T 58 5E 0 HET- 7=,
CMM ZfEH Lo KERIEIZ K D R— 7 b — MBI 21T o 7o/, SRR & 022 EYE
TXEIAY 0.4 4m, YHERAS 0.2, 4m &720 1 um LR OEFMIT R TE D, WED AN SITPER
& 332mm DEPA T Uk=2)=1. 03 zm ZHH L7z,

F—TJ—F:CM, R—ILTFL— k., RIE. {EffIF. FENS

Calibration to Indicate Reference Values for Ball Plate Using CMM

WAGO Takeshi and YONEKURA Isao

Round robin test was performed to purpose of calibration to indicate reference values for Ball Plate.
Joint experiment was to participate among member of Form Measurement Working-group located under
Measurement Division Party as 16 institutions in order to develop high precision measurement by CMM
(Coordinate measuring machine). Calibration was performed reversed method using CMM as a result,
ball plate values on mean were difference from between reference organization and IIRI (Iwate
Industrial Recearch Institute) that X axis as 0.4um and Y axis as 0.2um, therefore difference values were
less than lum and able to suit calibration on IIRI. Measurement uncertainty was calculated
U(k=2)=1.03um in case of measurement length as 332mm.

key words : CMM, Ball Plate, calibration, indication of reference values, uncertainty
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Max 21.5
Min 21.1
Range 0.4
Mean 21.3
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Member Sphere X axis of CMM Y axis of CMM
No. X Y V4 X Y V4

1 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

2 82.9989 | -0.0020 [ -0.0050| 82.9986| -0.0019 | -0.0047

IIRI 3 165.9985| -0.0012| -0.0134| 165.9979 | -0.0009 | -0.0133

4 248.9964 | -0.0008 | -0.0133 | 248.9958 | -0.0003 | -0.0132

5 331.9954 0.0000 0.0000 | 331.9946 0.0000 0.0000

1 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

2 82.9990 | -0.0041 [ -0.0059| 82.9990| -0.0041| -0.0059

AIST-std 3 165.9984 -0.0052 -0.0136 | 165.9984 -0.0052 -0.0136
4 248.9964 -0.0011 -0.0131 | 248.9964 -0.0011 -0.0131

5 331.9952 0.0000 0.0000 | 331.9952 0.0000 0.0000

1 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

2 -0.0001 0.0021 0.0009 | -0.0004 0.0022 0.0012

Difference 3 0.0001 0.0040 0.0002 | -0.0005 0.0043 0.0003
4 0.0000 0.0003] -0.0002 | -0.0006 0.0008 | -0.0001

5 0.0002 0.0000 0.0000 [ -0.0006 0.0000 0.0000
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Ball plate coordinate after reverse . . Final result of Ball plate coordinate is
. Compensation values is Ball step gauge .
method calculation and measured by measured by [IRI-CMM compensated by Ball step gauge measured using
IIRI-CMM IIRI-CMM
No. X Y V4 X of CMM | Y of CMM | Z of CMM X Y Z

1 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2| 82.9978 -0.0026 0.0042 -0.0001 0.0000 0.0000 82.9979 -0.0026 0.0042
3| 165.9995 -0.0019 0.0145 0.0001 0.0000 0.0000 165.9994 -0.0019 0.0145
4] 249.0021 -0.0028 0.0110 0.0000 0.0000 0.0000 249.0021 -0.0028 0.0110
5| 332.0037 0.0001 -0.0002 0.0002 0.0000 0.0000 332.0035 0.0001 -0.0002
6 0.0078 82.9992 -0.0087 0.0000 -0.0004 0.0000 0.0078 82.9996 -0.0087
7|  83.0053 83.0021 0.0072 -0.0001 -0.0004 0.0000 83.0054 83.0025 0.0072
8| 166.0037 83.0032 0.0181 0.0001 -0.0004 0.0000 166.0036 83.0036 0.0181
9] 249.0031 83.0006 0.0203 0.0000 -0.0004 0.0000 249.0032 83.0010 0.0203
10[ 332.0035 83.0033 0.0266 0.0002 -0.0004 0.0000 332.0033 83.0037 0.0266
11 0.0175 | 166.0031 -0.0067 0.0000 -0.0005 0.0000 0.0175 166.0036 -0.0067
12|  83.0118 | 165.9992 -0.0031 -0.0001 -0.0005 0.0000 83.0119 165.9997 -0.0031
13| 166.0039 | 166.0030 0.0211 0.0001 -0.0005 0.0000 166.0038 166.0035 0.0211
14] 249.0076 | 165.9985 0.0225 0.0000 -0.0005 0.0000 249.0077 165.9990 0.0225
15[ 332.0110 | 166.0020 0.0328 0.0002 -0.0005 0.0000 332.0108 166.0025 0.0328
16 0.0216 [ 248.9965 0.0152 0.0000 -0.0006 0.0000 0.0216 248.9971 0.0152
17]  83.0094 | 248.9918 0.0110 -0.0001 -0.0006 0.0000 83.0095 248.9924 0.0110
18] 166.0133 | 249.0003 0.0163 0.0001 -0.0006 0.0000 166.0132 249.0009 0.0163
19 249.0149 | 248.9935 0.0392 0.0000 -0.0006 0.0000 249.0149 248.9941 0.0392
20| 332.0107 | 248.9990 0.0425 0.0002 -0.0006 0.0000 332.0106 248.9996 0.0425
21 0.0450 [ 331.9703 -0.0002 0.0000 -0.0006 0.0000 0.0450 331.9709 -0.0002
22|  83.0109 | 331.9897 0.0285 -0.0001 -0.0006 0.0000 83.0110 331.9903 0.0285
23| 166.0086 [ 331.9846 0.0389 0.0001 -0.0006 0.0000 166.0085 331.9852 0.0389
24| 249.0129 [ 331.9782 0.0222 0.0000 -0.0006 0.0000 249.0129 331.9789 0.0222
25| 332.0168 | 331.9849 0.0415 0.0002 -0.0006 0.0000 332.0167 331.9855 0.0415
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