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Visual Inspection Techniques for Automotive Parts

Hiroshi Watanabe

Synopsis

Automotive parts mainly are manufactured with specialty steels. The steels are used for engine parts such as engine valve,

turbochargers, and mechanical construction parts such as gears, bearings and joints.

Automakers have improved those parts toward saving weight and increasing strength. And they demand to assure those
qualities more rigorous year after year, because of most significant components for car safety.

Those parts are mainly manufactured by rolling, casting and die forging. Thereafter those are subjected to machine by
press working and cutting. Each part has independent inspection criterion based on the operations. We developed machine

vision systems by using CCD cameras, Laser scannesr or other sensors instead of visual inspections by operators, and made

those systems more appropriate for each part. We optimize their inspection conditions by the shapes, materials, target defects,
inspection speeds and others. This report introduces those techniques and features for inspecting parts by the die forging,

precision casting, press working and hot-deformed magnest.
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(b) 3D scanning image

Fig. 1. Three-dimensinal measurement for die forged part.
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(a) Simplified model of joint part (b) Master profile and measured profile of shoulder part

Fig. 2. Simplified model and pattern matching.
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Fig. 3. Visual inspection technique for die forged part.
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Fig. 4. Visual inspection technique for engine valve.

Defect—shape [

|

Fig. 5. Example of visual inspection result for engine valve.
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Fig. 6. Inspection technique for shape of blades.

Scanning from bottom to top
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Fig. 7. Inspection technique for defect of blades. é,
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Fig. 8. Machine vision system for wheel.
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(a) Judgment by maximum diameter of inscribed circle
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(a) Upper surface
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Inside diameter
for inspection (b) Lower surface
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CCD camera focused on
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lower surface
Fig. 9. Inspection technique for pressed punch hole.
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Fig. 10. Judgement example for inspection of pressed punch hole.
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(b) Inspection stage by index table

Fig. 11. Main units of auto inspection system.
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(a) Image processing equipment
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(c) Development view of image

(d) Image processing result
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(b) Image by special lens

Fig. 12. Inspection technique for inner surface of ring magnet.
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