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Abstract © The effect of micro-pulse plasma nitriding temperature and time on the case thickness, hardness and
nitride formation in the surface of Fe-12Cr-22Mn-X alloy with 3% Co and 1% Ti alloys

elements investigated. External compound layer and internal diffusion layer was constituted in plasma nitride
case of Fe-12Cr-22Mn-X alloys and formed nitride phase such as %'-FedN and £-Fe2-3N. Case depth increased
with increasing the plasma nitriding temperature and time. Surface hardness of nitrided Fe-12Cr-22Mn-X alloys
obtained the above wvalue of Hv 1,600 and case depth obtained the above value of 45m in Fe-12Cr-22Mn-3Co
alloy and 60pm in Fe-12Cr-22Mn-1Ti alloy. Wear-resistance increased with increasing plasma nitriding time
and showing the higher value in Fe-12Cr-22Mn-1Ti alloy than Fe-12Cr-22Mn-3Co alloy.
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Table 1 Chemical composition of specimens (wt%o)

Spo C‘C'im Cr Mn C S Co Ti Fe
A |1289 212 0002 002 3 - PBal
B 131 21 002 002 - 1 Bl
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Table 2 Condition of micro pulse plasma nitriding

Pararneter Sputtering | Nitriding
Ar 4
H, 18 6.5
Gasl( £ /) N; 198
CH, 2
H:5
Pressure(mbar) 07 2.2
ramp start 00 550
Voltage ramp end 400 400
timelzec) 400 400
Pulse tirnelgs) 200 130
Pulse pauselps) 90 o0
Holding time(hr) 2 6~12
Batch temp(T) 450~490 | 450~4%0
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Fig. 1 SEM micrograph showing the microstructure
of nitrided layer in Fe-12Cr-22Mn-X alloys
treated at 490°C for 9 hours.

a) Fe-12Cr-22Mn-3Co b) Fe-12Cr-22Mn-1Ti
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Fig. 3 EPMA line profile of N and Fe surface on
cross-section of Fe-12Cr-22Mn-X alloys.
a) Fe-12Cr-22Mn-3Co b) Fe-12Cr-22Mn-1Ti
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Fig. 2 X-Ray diffraction pattern of nitrided layer in
Fe-12Cr-22Mn-X alloys.
a) Compound layer b) Diffusion layer ¢) Matrix
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Fig.4 Hardness distribufion of nifrided layer with
nitriding temperature in Fe-12Cr-22Mn-3Co
alloy treated for 12 hours..
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Fig. 5 Hardness distribution of nitrided layer with
nitriding time in Fe-12Cr-22Mn-1Ti alloy
treated at 4907.
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Fig. 6 Hardness distribution of nitrided layer with
alloy in Fe-12Cr-22Mn-X alloys treated at
490°C for 12 hours.
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Fig. 7 Effect of nitriding temperature on the case

depth of Fe-12Cr-22Mn-X alloys treated for
12 hours.
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Fig. 8 Effect of nitriding time on the case depth of
Fe-12Cr-22Mn-X alloys treated at 4907
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Fig. 9 Effect of nitriding time on the wear loss of
Fe-Cr-Mn-X alloys treated at 490°C
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