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

-Verification of Principal of Measurment-
Kanazawa Univ. Naoki ASAKAWA,Sachiko IKEJIMA and Masatoshi HIRAO
O This study is aimed to develop an automatic measurement and evaluation system for thickness of free curved plates.In general,thickness of plates are measured

by contacts to the upper side and lower side of the objects therefore a nondestructive measurement of large and deep concave was limited.However, in the

system,we apply laser displacement gauge instead of such device in appropriate angle by industrial robot to measure thickness of plates.From the experimental
result, the system found to be effective to get distribution of thickness with high density in a short time.
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Fig.1 Point micro meter Fig.2 Scribed circle test
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Fig.3 Scribed circle test pattern
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Robot control
command

Workpiece

Measured data

Thickness measurement unit
Fig.4 Configuration of the system
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Table.1 Measurment condition

Material Aluminum(A1050)
Size 125% 135mm
Thickness 0.3mm

Range of measurement | 60x 60mm

Shape Hemisphere
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0. . Lazer
Workpiece

displacement gauge

P_:Measurement point

N:Normal vector P :Tool center point

F:Forwarding vector T:Tool vector
D:Tool direction vector
Fig.5 Workpiece model Fig.6 Tool model
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I 1) Generation of shape measurement path l

. 10
I 2) Shape measurement I

V4

Laser Workpiece

I 3) Generation of thickness measurement pathl

I 4) Thickness measurement

N:Normal vector  T:Tool vector

6.00 Fig.7 Procedure to measure
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Fig.8 Path for shape measurement

(a) Shape measurment (b) Thickness measurment
Fig.9 Robot under measurment

Fig.10 Workpiece Fig.11 Measured shape
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Fig.12 Path for thickness measurment
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Fig.13 Thickness distribution chart by developed system
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Fig.14 Thickness distribution chart by SCT
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Fig.15 Three dimensional evalution

Table.2 Comparison on time and error

Point micrometer | SCT This system
Time 3.0h 4.0h 0.5h
Error 0.031mm 0.018mm
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