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The effects of heat—affected zone on cold forging die life
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Abstract(8 o)

Heat-affected zones degenerated in cold forging die have been investigated to improve
the tool life. There are many cases of heat-affected zone which are degenerated in
manufacturing die and using the cold forging process. In order to define the amounts
of grinding in manufacturing the tool for cold forging, we have investigated the
hardness and microstructure of surface layer after EDM. Considering the results of
T.R.S. and compression test, it is likely that mechanical properties of tool have been
decreased sharply if the heat-affected zones degenerated by EDM were not machined
properly. Also analyzed the tool surface which is fractured during the cold forging.
According to the microstructures and hardness distribution, surface of many tools have

been degenerated in cold forging and fractured due to the heat-affected zone.
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Fig. 1. Causes of formation of heat-affected zones in the die surface
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(EDM Speed : 2 mm/min.) (EDM Speed : 7 mm/min.)
Fig. 4. The microstructure of heat-affected zone according to the EDM speed(SKD11)
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(EDM Speed : 2 mm/min.)

Fig. 5. The microstructure of heat-affected
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Fig. 7. The hardness distribution of EDM heat-affected zone
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Fig. 8. The T.R.S. according to the grinding depth of heat-affected zone.
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Fig. 9. The compressive fracture strength according to the grinding depth of

heat-affected zone.
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(a) White layer (x 5,000)

2003 28 8KV  %1,0888  1@vm

(b) Re-Tempered Layer (x 1,000)

Fig. 10. SEM microstructure of fractured punch.
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Fig. 11. The hardness distribution of fractured punch.
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