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Substrate Influence on Residual Stress of Gradient Coating
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Abstract: Finite element method was adopted in this paper to analyze substrate influence on residual
stress of gradient coating when the substrate condition of gradient coating was changing, but the
structure of gradient coating was unchanged. The results show that the residual stress of gradient
coating is affected remarkably by the thermal expansion coefficient of substrate material. For the
columnar substrate, both the difference of interface residual stress between substrate and coating
and the maximal axial tensile stress increase linearly with the increasing of the thermal expansion
coefficient, however, the difference of interface between ceramic layer and the second layer de—
crease. To increasethe diameter and the thickness of substrate can abate the residual stress of coat—
ing, and all kinds of residual stress are stable when the diameter of substrate is 36mm and the thick—
ness is 20mm.
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Fig- 1 Diametral residual stress of different substrates
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Fig-2 The relationship of residual stress

and thermal expansion coefficient of substrate
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Fig- 3 The relationship of diametral residual

stress and diameter of substrate

6571

[} —— On,y

656

(=) =
N N
Y [y
T T

B AX N 1 /MPa
(=23
b4

652 LN

651 1 1 1 ]

-

o

————

1
0 20 40 60 80
FeAE 12 /um
4

Fig-4 The relationship of interface stress

differen ce and diameter of substrate
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Fig.5 The relationship of ceramic layer
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