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Effect of Oxidation Temperature on Compound Layer Formation and
Corrosion Resistance of Oxy-nitrided GC250

Minjae Jeong™, Kyuntaek Cho™*, Won-Beom Lee™"
* Customized Manufacturing R&D Department, Korea Institute of Industrial Technology, Republic of KOREA,
* Purpose Built Mobility Group, Korea Institute of Industrial Technology, Republic of KOREA

Abstract: This study examines the effects of post-oxidation treatment on the microstructure and corro-
sion resistance of GC250 cast iron. The nitriding process was conducted at 570°C for 180 minutes with a
fixed nitriding potential (Kn) of 1.5, followed by post-oxidation at 450°C, 500°C, and 550°C for 120 minutes.
The post-oxidized specimens showed increased surface hardness and case depth compared to the ni-
trided specimens, with a maximum surface hardness of approximately 890 HV0.1. The oxidation process
increased the thickness of the nitrided layer by more than 3 pm, with the oxide layer thickness reaching
up to 2.5um as the oxidation temperature increased. XRD analysis identified the presence of e-phase, v'-
phase, and Fe;O* phase on the surface. Polarization tests revealed that the specimen treated at the highest
oxidation temperature had a corrosion current density of 20.26 uA/cm? and a corrosion potential of -0.22V,
indicating enhanced corrosion resistance compared to the nitrided specimen. This improvement is attributed
to the formation and increased thickness of the oxide layer, which enhances corrosion resistance. In conclu-
sion, the oxide layer formed through post-oxidation treatment significantly improves the corrosion resistance
of GC250 cast iron, with the effect becoming more pronounced at higher oxidation temperatures.
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Table 1. Chemical compositions of GC250 examined. (wt.%)

Experimental C Si Mn P S Fe
spemmen
GC250 3.1~3.5 1.8~2.3 0.6~0.9 0.1 Max. 0.1 Max. Bal.
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_ ottt i 1< 5om Ot 0m gt & 7kA At FAS sk
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| e © 0 60.60.90-750 AEIE AHESIOITE AlEHE 2 R
= ofl WAI3t 7 350°Ce] H A4S} Lo o] S )
/ 7] §7] Fol|H 7getie. ofe] Wz 7hAz wYst

Time(min)

Fig. 1. The schematic diagram for oxy-nitriding process
according to oxidation temperature.
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Fig. 2. Micro vickers hardness profile of nitrided and oxy-
nitrided GC250 with various oxidation temperatures. The
chart displays the hardness gradients from the surface into
the bulk of the samples.

Fig. 3. Microstructural evolution of oxy-nitrided GC250 with
180min nitriding time, 120min oxidation time. From left
to right, the images depict the microstructure after nitriding
and after oxy-nitriding with increasing temperatures ; (a)
Nitriding, (b) 450°C, (c) 500°C, (d) 550°C.
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Fig. 4. SEM micrograph showing formation of oxide
layer according to oxidation temperature. From left to
right, the images show the progression of the oxide layer
formation on the sample surfaces treated with nitriding and
subsequent oxidation with increasing temperatures ; (a)

Nitriding, (b) 450°C, (c) 500°C, (d) 550°C.
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Fig. 5. Line scanning showing oxide concentration

thorough surface to center of specimen according to
oxidation temperature ; (a) Nitriding, (b) 450°C, (c) 500°C,

(d) 550°C.
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Fig. 6. XRD analysis results showing the formation of
compound in GC250 materials according to changes in
oxidation temperature.
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Fig. 7. Potentiostatic polarization curves of GC250
subjected to nitriding and oxy-nitriding at different
oxidation temperatures. Each curve illustrates the
relationship between corrosion potential (V vs. Ag/AgCl)
and current density (A/cm?), revealing the impact of
treatment temperature on corrosion resistance.
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Table 2. Potential and current density of oxy-nitriding for each process through potentiostatanalysis.
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