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Development of High Quality and High Accuracy Technologies of Various Dies (2nd report)

—Thermal Fatigue Characteristics on EDMed Surface Treated by Gas-Nitriding Process—
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Abstract
In this study, the thermal fatigue characteristics on an EDMed hot die steel samples treated by gas-nitriding process were
investigated. Evaluation of the effect was made by using thermal fatigue apparatus.Cracks prevented from growing by the nitride layer
formed by the process. Total cracks seen on the section of the die steel were considerably fewer in number than EDMed one after a

thermal fatigue test. It is suggested that the treatment to EDMed surfaces improves the life of die steels. Furthermore, a nitrided

layer was decomposed by the thermal fatigue test and turned into a diffusion one that reduce the growth of the cracks.
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Table 1 Working conditions for EDM
Electrode Cu
Polarity DCRP
Dielectrc fluid Kerosene
Discharge current(Ip) 124,42 A
~Pulse duration( < on) 200,605
Duty factor(%) 50 %
Working Method Repetition

EDMed surface Testing surface

3
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amples of Thermal
_ (mm) fatigue test
EOM

Shape of sample

550°C, 4h
Heating

Substitute for
reactive gas

Conditions of gas-nitriding process

Fig.1 Shapes of test sample and conditions of thermal cycles

for gas-nitriding process.
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Fig.2 Schematic view of thermal fatigue testing apparatus.

( Developed by Yamanashi industrial technology center)
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Fig.3 Measurement methods of residual stress and crack length

for tested sample.
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Fig.4 Hardness distribution curves before and after thermal

fatigue testing.
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Fig.6 SEM observations of sectional area each testing sample.
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Fig.7 Comparitions with crack distribution and crack length

for various tested samples.
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Fig.8 Residual stress distribution curves for EDMed and gas-

nitriding after EDMed samples.
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Fig.9 Residual stress distribution curves for Al die casting die.
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