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Albstract

The effect of time, temperature and gas composition on the case hardened thickness, hardness
and nitride formation in the surface of ductile cast iron(GCD400) have been studied by micro-pulse
plasma technique.

Typically, external compound layer and internal diffusion layer which is much thicker than
compound layer was observed in the nitride hardening of ductile cast iron. The relative amount
and kind of phases formed in the nitrided hardening changed with the change of nitriding
conditions. Generally, only nitride phases such as y’(FesN), or &(Fez—3N) phases were detected in
compound layer by XRD analysis.

The thickness of compound layer increased with the increase of nitrogen content in the gas
composition. The optimum nitriding temperature was obtained at 520°C. The nitrided hardening
thickened parabolically with nitriding time(z) and thus, the case hardened layer(d) fits well with
the typical parabolic equation ; d=k v . The material constant k for GCD400 nitrided at 520°C
was 0.04919 X 10°um - hr~*2.
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Table 2.1 Chemical composition of specimen

Chemical composition(wt.%)
C Si Mn Mg P S

Material

GCD400 | 3.78 | 2.82 | 0.09 | 0.05 | 0.02 | 0.01
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Fig. 2.1 Schematic diagram of micre-pulse plasmea
diffusion treatment apparatus

Table 2.2 Micro-pulse plasma nitriding conditions

Parame terTreatment Sputtering Nitriding
Ar 5
Gas(%) H, 95 28, 49, 70
Ng 70, 49, 28
CH,4 2
Pressure(Pa) 60 265
Voltage(V) 800 480—510
Pulse time(us) 80 120
Pause time(us) 80 90
Holding time(hrs) 40min 3,5,7,10
Temperature(’ C) 480—540 490, 520, 550
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Table 2.3 Condition of the XRD measurement

Target/Filter Cu—K /Ni
Voltage/current 30Kv/15mA
Scan speed 4° /min
Scan angle range 20° —100°
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Fig. 3.3 Effect of nitriding time on case hardening
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