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A study on measurement of curvature radius by the using of laser interferometer
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ABSTRACT

This paper on measurement of curvature radius by the using of laser interferometer and prove. Mean value

compared of ball and bearing It is developed program for date creation, and the verification using program,
Measurement object center and curvature radius taking of LSC. when it is compared bearing prove with ball prove,

the bearing prove can not proper by reason of big uncertainty and If laser setting error decrease, curvature radius

get precision radius 107,
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Fig. 1 Path of probe
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Fig. 3 Linear shape of true value and error value
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Fig. 4 Artificial data creation of verification
Table 1 Data for verification.
Circle01 Circle02 ]
| © X= 734001 Y= (124348 | 9 : X= 193.4091 Y= [%2.4348
20 X= 463957 Y= 1198373 | 10 : X= 166.3957 Y= 189.8373
30 X= 32.3626 Y= 1159016 | 11 : X= 152.3626 Y= 1859016
4 X= 174775 Y= 1032870 | 12 : X= 137.4775 Y= 1732870
5 X= 10,1906 Y= 839007 | 13 : X= 130.1906 Y= 153.9007
60 X= 587367 Y= 409658 | 14 : X= 1787367 Y= 1109658
70 X~ R0.8511 Y= 545400 | 15 : X= 2008511 Y- 1245400
§ 0 X= $9.7661 Y= $4.3190 } 16 X= 209.7661 Y= 154.3190




(a) Circle01 date (b) Circle02 date
Fig. 5 Result of programming
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Fig. 6 Schematic diagram of experimental equipment
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Table 2 Part list of experimental device
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(a) Ball probe
Fig. 7 Shape of probe

(b) Bearing probe

2 4ol 4Pl #4 Fig sl B A
3 gol 94 X-YHolR 2 ZHMARES AYsc
% reomban thoss FYR TS e 15%
4
¥
Fe 1981y ArEd
§
¥
[RTTHIN e wit oot
v
R it mnlagt ;
Fara ¥ gy tE ik I 5 Ed ¥ i H
Fig. 8 Flowchart of experiment
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(a) Result of ball probe
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(b) Result of bearing probe
Fig. 9 Radius comparing of ball and bearing type
probe
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Table 3 Measurment data result

Ball type probe Bearing type probe
Radius Measurment Radius Mecasurment
{Repeat number)! value (mm) [(Repeat number)| value (mm)
20mm(1) 19.981 20mm(!) 20.024
20mm(2) 19.965 20mm(2) 20.01t
20mm(3) 19932 20mm(3) 20.019
30mm(1) 29.973 30mm(1) 30.034
30mm(2) 29.969 30mm(2) 30.052
30mm(3) 29.942 30mm(3) 30.074
40mm(i) 39.997 40mm(l) 40.021
40mm(2) 39975 40mm(2) 40.035
40mm(3) 39.962 40mm(3) 40.032
SOmm(1) 49.976 50mm(1) 50.054
S0mm(2) 49.969 50mm(2) 50.033
50mm(3) 49.924 50mm(3) 50.039

Table 4 Mean value of measurement data

Ball type probe Bearing type probe

Radius Mecasurement Radius Measurement
(Repeat number) | value (mm) |(Repeat number)| value (mm)
20 19.9593 20 20.018
30 29.9613 30 30.0533
40 39,978 40 40.0293
50 49.9563 50 50.042
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Fig. 10 Mecan value comparing of ball and bearing
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Fig. 11 Linear error of measurement probe
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