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ABSTRACT
: 420 seconds or cooling or furnace cooling, on corrosion resistance and phase formation
charactenstlm of the surface layer of SM20C and SM45C carbon steels after gas nirtrocarbursing
m t.he NH3-5%C02-Nz gas atmosphere at 580°C for 3hours is studied. The compound layers of
two steels consist of €-FezaN, 7' -FeiN and FesO« phases, however, the quantity of ¥ -FeiN
phase increases for the furnace cooled specimen compared to that of air cooling specimen. With
increasing NHs content in the gas mixture and also increasing the keeping time in the air after
gas nitrocarburising, the €-FezsN phase of compound layer increases, while the decreased current
density recognizing the improvement of corrosion resistance are shown. the passive current
density of SMA45C steel is lower than that of SM20C steel at the same nitrocarburising
conditions,

The effect of post oxidation, water-quenched after holding in air for 5~
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Fig. 1 Optical micrographs showing the compound layer of carbon steels nitrocarburised
at 580°C for 3hours In the atmospheres of 50%NHs:+5%COz2+45%Nz. After treatmeant,
the specimens were holded in air 5 seconds and then water-quenched.
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Fig. 2 Optical micrographs showing the compound layer of carbon steels air-cooled after
nitrocarburising at 580°C for 3hours in the atmospheres of 50%NH3+5%CO0:+45%N-.
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Fig. 3 Optical micrographs showing the compound layer of carbon steels furnace-cooled
after nitrocarburising at 580°C for 3hours In the atmospheres of 50%NH:+5%CO:
+45%Na2.
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(d) furnace Cooling

Fig. 4 SEM micrographs showing the effect of cooling conditions on the phase composition
in ccompound layer of SM20C steel nitrocarburised at 580°C for 3hours in the gas
atmospheres of 50%NHz+5%COz2+45%Noz.
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Fig. 5 SEM micrographs showing the effect of cooling conditions on the phase composition
in compound layer of SM45C steel nitrocarburised at 580C for 3hours in the gas
atmospheres of 50%NHi+5%CQz+45%Na2.
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Fig. 6 X-ray diffraction patterns of SM20C steel with cooling condition after nitrocarburised
at 580°C for 3hours in the atmospheres of 50%NHs+5%CO:z + 45%Na.
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Fig. 7 X-ray diffraction patterns of SM45C stec! with cooling condition after nitrocarburised
at 580°C for 3hours in the atmospheres of 50%NH3i+5%COz + 45%N2.
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Fig. 8 Polarization curves of SM45C steel In the air oxldized after nitrocarburising on

SM45C steel.
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Fig. 9 Influence of holding time in alr on passive current density of SM20C steel
ritrocarburised in the atmospheres of S0%NHs+5%C0z2+45%Na.
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Fig. 10 Influence of holding time in air an passive current densitv of SMARC stenl
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Fig. 11 The cffect of NH3 content on passive current density of SM20C steel air-cooled
after nitrocarburised at 580°C for 3hours.
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Fig. 12 The cffect of NHz content on passive current density of SM45C steel air-cooled
after nitrocarburised at 580°C for 3hours.
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