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Development of Appearance Inspection Technology for Steel
Products

Katsuhito Kataoka, Takao Yuto, and Yukio Takeda

Synopsis

For the visual inspection of forging steel products with individual differences, we developed the inspection methods by the
image processing and the 3D shape measurement.

Unevenness of dimensions within tolerance and uneven surfaces are key factors in the differences.

The characteristic of the image processing method is to assume a part of product oneself a template and to compare the part
with the similar other parts.

And the characteristic of 3D shape measurement method is to emphasize the differences by the differential method after
breaking down complicated shape measurement data into simple standard shape data, e.g., cylinder form and rectangular box.
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Table 1. Surface defects of forging products.

Name Contents Defect type
Underill Materials are not pervasive to the corner. Image + 3D
Die Gap Gap of the shape by the core difference of the die. Image + 3D
Burr The thin materials which protrude from the gap of the die. Image + 3D
Dent The fall or contact dented the material. Image + 3D
Stain The stain which attached in a process. Image

Rust The rust which occurred by long—term safekeeping. Image

Image : Image processing, 3D : 3D shape measurement
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a) Structure of image processing

b) Outline emphasis image

c) Irregularity emphasis image

Fig. 1. Structure of image processing and grabbed images.
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a) Structure of 3D shape measurement.
(the light cut method)

b) 3D scanning image.

Fig. 2. Structure of 3D shape measurement and scanning image.
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Fig. 3. Original image.
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Fig. 4. Images before and after the comparison

(differential) processing.
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Fig. 5. 3D scanning image of work.
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Fig. 6. Schematic view of work.
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Fig. 7. lllustration of master profile and line profile.
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Fig. 8. Master profile and line profile of shoulder.
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Fig. 9. Product drawing and surface profile/back profile.
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Fig. 10. Pattern matching with line profile.
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