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Development of an Evaluation System for Free Curved Plate Thickness with a Robot

-Consideration of Measurement Density and Extension of Measuring Range-

Kanazawa Univ. Graduate School Sachiko IKEJIMA,Shuhei YOSHIDA ,Naoki ASAKAWA and Masatoshi HIRAO
The study is aimed to develop an automatic system for high speed/density and measurement, evaluation of thickness distribution on workpiece with free

curved plates.The system has developed to perform plate thickness measurement using the laser displacement gauges and industrial robot and has

archived certain accuracy and speed for relatively plane shapes.In this article, to reduce restriction on workpiece shape and to extant measuring range a

new method is proposed taking measurement density into consideration. From the experimental result, the method is found to have an ability to make

higher density measurement and higher adoptively for the workpiece shape.
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Fig.1 Point micro meter 0 0O O Fig.2 Scribed circle test pattern
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I
obot control command

Fig.3 Configuration of the system

Laser
displacement gauge

N:Normal vector P :Tool center point

F:Forwarding vector T:Tool vector

D:Tool direction vector

Fig.4 Workpiece model Fig.5 Tool model
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Original points

Additional point
Fig.6 Three-dimensional measurement density
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| 1) Generation of shape measurement path |

| 2) Shape measurement

{7 o l
3) Calculation of the density and interpolation ’7 '
of the measurement path
V4

Laser Workpiece

| 4) Shape measurement with interpolated path |

| 5) Generation of thickness measurement path I-

V I/N=T

| 6) Thickness measurement
T:Tool vector

N:Normal vector
Fig.7 Procedure to measure

(2) Shape measurment (b) Thickness measurment
Fig.8 Robot under measurment
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Measured area

(b) Trapezium
Fig.9 Workpiece
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Fig.10 Interplation based on measurement density
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(a) Conventional method (b) New method
Fig.11 Laser beam attitudes to measure

— Laser

Workpiece

N

t : True thickness
a : Measured thickness
Fig.12 The calculation meathod of true thickness

cosB=t/a 0]
t=ax cosb ?2)
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Fig.13 Distribution of thickness error
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