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Effects of Process Parameters on Layer of Plasma Chromizing on Q235 Steel

BU Gen-tao, GAO Yuan, WANG Cheng-lei
(School of Material Science and Engineering, Guilin University of Electronic Technology, Guilin Guangxi 541004)

Abstract: Q235 steel was chromized by using glow plasma surface alloying technique under different powers, gas pressures
and temperatures of the process parameters. Use metallographic microscope and scanning electron microscopy to observe
morphology of the layer. Use EDS to determinate the concentration of Cr distribution in the layer, and use X diffractometer to
get the phase analysis. The results show that all the layers of chromizing appear reaction—diffusion phenomena under different
powers, there are clear columnar structure in the layers; the maximum thickness of the layer reached to 100 pm and more than;
the surface chromium content is about 40 % (w %), 10 um from the surface layer department chromium content above is 10 %.
The composite distribution of pulse power supply of the alloying layers was obviously better than DC power supply and
double power supply alloying layers. With pressure increasing under pulse power supply, Cr layer thickness and the content
first increased and then decreased. The optimum gas pressure parameter is 30 Pa under the process conditions. Under pulse
power supply, thickness of Cr layer increases with the working temperature increasing. And from the surface to internal the Cr
concentration gradient flattens out and improves with the working temperature increasing.
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Fig.1 Metallograph of Cr layer
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Fig.2 SEM photograph of Cr layer
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Fig.3 Composite distribution curve of Cr layer
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Fig.4 XRD pattern of Cr layer
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Fig.5 The effect of heating power on the layer
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Fig.6 The effect of gas pressure on the layer with pulse
power supply
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Fig.7 The effect of temperature on layer thickness and Cr
content
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