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Abstract: Commercial pure iron was modified by high frequency and low voltage plasma immersion and
ion implantation (HLPIII) at different pulse duration. T he microstructure, the surface elemental corr
tents, microhardness and wear resistance were characterized with X-ray diffraction (XRD), XPS,
scanning electron microscope (SEM), HXDI1000 microhardness meter, CSEM pirromrdisk wear test
apparatus. The corrosion resistance was evaluated using anodic polarization tests in 0. 9% NaCl solu
tion. The results showed that plasma nitriding on commercial pure iron at different pulse duration can
obviously enhance microhardness, wear resistance and corrosion resistance. The microstructure of the
nitrided layers was FesN and FesN, and there was some needle like structure in the layer. T he high
pulse duration was helpful for improving mechanical property and corrosion resistance of the commer-
cial pure iron nitrided layers.
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Fig 2 The changes of the surface elemental contents

with the sputtering depth of the sample treated at 16Hs
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Fig.3 The cross section of the iron treated by plasma immersion ion im plantation at different pulse
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Fig. 4 The microhardness of the untreated iron
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Fig. 7 Polarization curves of untreated and treated

and the iron treated at 22us
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Fig 8 Surface state after the corrosion tests in O 9% NaCl
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