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Effect of substrate bias on structure and properties of TiAICrN thin films
deposited on H13 steel

Qin Qun, Fu Zeyu, Wang Tianguo’
(School of Materials Science and Engineering, Hubei University of Automotive Technology,
Shiyan 442002, China)

Abstract: In order to improve the surface properties and service life of H13 die steel, TiAICIN film
was prepared on H13 die steel by multi-arc ion plating technology. The effect of substrate bias on the
structure and properties of TiAICrN film deposited on H13 steel was studied. The results show that the
TiAICrN coating prepared under different bias pressures has particles of different sizes on the surface.
When the bias voltage is 100 V, the number of large particles is the least, and the coating surface
quality is good. With the increase of bias voltage, the diffraction peak intensity of TiIAICtN (200) and
TiAICTN (220) of the prepared coating decreases, and the preferred orientation of TiAICTN (111)
plane becomes stronger. With the increase of bias voltage, the hardness and adhesion of TiAICrN coat-
ing first increase and then decrease. When the bias voltage is 100 V, the maximum hardness value is
2650.5 HV, and the maximum film-based adhesion force is 26 N. With the increase of bias voltage, the
oxidation mass gain rate of TiAICIN coating samples decreases first and then increases. When the bi-
as voltage is 100 V, the oxidation mass gain rate is the lowest. The TiAICrN coating prepared under

this process parameter has the best oxidation resistance at high temperature. When the bias voltage is
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100 V, the prepared TiAICrN coating has the lowest corrosion current density and the best corrosion re-

sistance.
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Fig.1 Surface SEM morphologies of TiAICrN films with different bias voltage
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Fig.2 XRD patterns of TiAICrN films with different bias voltage
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