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Development of Predictive Detection Technology for Forging Quality
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Abstract

In the forging process, cylindrical steel materials are heated to high temperature of 1200

degrees and press-formed to produce complex-shaped automotive parts, including crankshafts

and ring gears. Conventionally, dimensional checks are conducted by workers after forging to

ensure quality within the process. This process necessitates the cooling of the forged products to

room temperature through air cooling, a process which is time consuming and hinders the

efficiency of the subsequent dimensional checks. This paper reports on the efforts to proactively

prevent defects by employing statistical methods to discern signs of forging quality issues based

on measurements obtained from a hot measurement device that has been developed in prior

studies.
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Fig.1. Forged products.
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Fig.2. External view of inspection equipment.
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Fig.3. Schematic diagram of inspection equipment.
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Table 1. Characteristic of each failure mode.

Dimensional variation |Occurrence
Types of defects
trend frequency
DDie cracking Increase sharply Rarely
@Warping of products Increase slowly Often
(®Lubrication malfunction Increase slowly Rarely
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Fig. 4. Failure mode (1) image graph.
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Fig. 6. Graph of collected data.
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Fig.7. Histogram of collected data.
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Fig.8. Clustering results of k-means method.
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Fig.9. Lower cluster.
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Fig.10. Histogram of lower cluster.
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Fig.11. Higher cluster.
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Fig.12. Histogram of higher cluster.
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Fig. 13. Measured data and clustering results.
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Fig.14. Predictive detection program.
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