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Influence of Scale of High Si Steel on Hot Forging Die Wear

Takuma Okajima, Yukitaka Izumi, Masanao Fujiwara, and Takayuki Shimizu

Synopsis

Wear of die in hot forging, which is caused by sliding of work and pressure concerning work at flash land areas of a die, is one
of major die damage. A new wear test with a hot punching machine was developed to investigate the wear phenomenon under hot
forging conditions. It was confirmed that the wear behavior of dies in the tests could represent the real hot wear damage of the
die on flash land areas. In this study, the influence of Si content in works and forging temperature on die wear was investigated.

We confirmed the following.

1) Die wear increases with forging temperature regardless of Si content in works. But at 1200 C die wear increases with Si

content in works.
2) Scale generation accelerates die wear with lost of lubricant layer occured at high surface expansion ration areas.
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Fig. 1. Picture of hot die wear at flash land area.
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Fig. 2. Die damage test for hot forging.
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Fig. 3. Picture of die for die damage test.
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Table 1. Test condition of die wear evaluation test.

ltem Condition

0.2 mass%Si steel,

Work piece 0.6 mass%Si steel,
1.0 mass%Si steel
Die material JIS-SKD61

Forging temperature (1200 °C, 1100 C, 1000 °C

Forging cycle time 5.5 sec/shot

Initial die temperature [170~200 °C

Lubricant F-500 (NICCA CHEMICAL)

Forging shots 1000 shots
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Fig. 5. Wear depth profiles of dies after 1000 shots.
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Fig. 6. Flow-stress of work piece at strain rate 25 sec™.
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Fig. 7. Relationship between squared amount of scale per area W* and heating time for each Si steel.
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Fig. 9. FE analysis model.
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Fig. 10. Results of fitting calculation for experimental wear depth.
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