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Analysis of Residual Stress in ZrTiAIN Coating

Ding Zeliang, Huang Zhixiang, Chen Feilong, Zhang Shimiao
( School of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: The residual stress in Zr'TiAIN coating on Q235 A substrate was analyzed by finite element method. Effects
of coating thickness and interlayer on residual stress were investigated. The results showed that the critical stress concen-
tration occurred at the boundary of the interface between ZrTiAIN coating and Q235 A substrate. The tangential stress and
axial stress in ZrTiAIN coating were mainly tensile stress and the radial stress was mainly compressive stress. The change
of the coating thickness had little impact on the nature and distribution of interface stress. With the increasing of coating
thickness, the tangential stress at the interface increased, while the radial stress and the axial stress decreased. The residual
stresses in the coating with interlayer were obviously decreased. The maximum value of the tangential stress, axial stress
and radial stress of the coating with TiAl/Zr interlayer were decreased by 33%, 25% and 14%, respectively.
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Fig. 1 The geometric model of finite element analysis
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Table 1 Property parameters of coating and substrate materials
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Fig. 3 Effect of coating thickness on the interface stress
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Fig. 5 Contour plots of coating stress with TiAl/Zr inteflayer
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