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ABSTRACT: In order to study the variation of stress along with coating thickness during the
preparation of the absorbing coating and the stress distribution of the coating after deposition and
cooling to room temperature, a high—temperature absorbing coating was prepared on the surface
of GH536 matrix by plasma spraying method with cordierite. Then, a model of the deposition of
the coating was established by ANSYS finite element analysis software. Thereby, temperature

fields at different deposition stages and stress fields of the coating with different spraying thick—-
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nesses during the deposition were simulated and calculated. Furthermore, the variation law of
stress during coating preparation was studied by numerical simulation. Results showed that the
temperature of the coating at the center of the flame is higher, and the temperature field calculat-
ed by the proposed simulation model is in good agreement with that of the actual spraying work-
ing. After the first layer is sprayed, banded tensile stresses are generated on the surface of the
coating, which leads to creating greater thermal stresses between spraying paths. As the coating
thickness increases, the stress in the middle part of the coating becomes smaller, and the edge
part retains a big stress. After cooling to room temperature, the stress of the middle part of the
coating surface is reduced to 300 MPa while that of the edge part is 550 MPa. Simultaneously, for
the joint interface, the stress of the middle part is 180 MPa, and the stress of the edge part is
550 MPa. It indicates that when the coating cools to room temperature after the spraying, the
edge 1s subjected to greater tensile stress, which is more prone to crack and warp.

KEYWORDS: plasma spraying; high—temperature absorbing coating; finite element analysis;
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Tab.1 Components of GH 536 superalloy

LR 8% JLER BB %
C 0.05~0.15 Mo 8.00~10.00
Cr 20.5~23.00 Al <0.50
Ni RE Ti <0.15
Co 0.50~2.50 Fe 6.00~10.00
w 0.20~1.00 Nb <1.00

R2 FETHRHNEIZSH

Tab.2 Parameters of plasma spraying preparation

ZH Bl
— XA CAD R R ) /psi 45
— R (HD & K 77/ psi 2
AR I /psi 18
R B SE 7/ psi 20
W% 4k BE B /mm 80
BRI 2 /(g-min ") 30
B/ V 60
B/ A 500
WS A% B A/ (m-s ) 0.5
P B 4%/ mm 8
SR TR AR FE/C 160

. 1lpsi=6.894 757 kPa.
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Fig. 1 Infrared detection temperature during

spraying process
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Macroscopic morphology of the absorbing coating
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Tab.3 Physical properties of the high-temperature wave absorbing

coating and GH 536 matrix

; . SR/ b2z / =/ A APk R E
3 JE RF ~ N \
A4 k] wE/C (Wem2-C?) (J‘kg_]'DC_I) (kg'm 3 Mg /GPa A (10-5C)
20 4.19 3.89
100 3.87 7.85
L 300 2.98 11.50
=R
W 500 2.72 587 3280 76.6 0.3 13.70
wE
700 2.50 15.10
900 2.47 15.00
1100 2.64 15.00
20 13.38 372.6 206 12.1
100 17.97 389.4 203 125
BN 300 20.27 4254 193 13.4
gk 8280 0.3
GH 536 500 24.62 452.2 180 143
700 29.05 515.0 166 15.5
900 33.44 561.0 149 16.1
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Fig. 10  Stress distributions along characteristic paths after spraying of 15 layers

~0.934E+9
~0.695E+9
~0.456E+9
» ~0217E+9
0.216E+8
0.260E+9
0.499E+9
0.738E+9
0.977E+9
0.122E+10

(a) xHflpi 7y

0.584E+8
0.125E+9
0.308E+9
0.492E+9
0.675E+9
0.859E+9

(¢) M A

B 11

0. 141E+10
0.159E+10

N 73/MPa

R /3/MPa

0.104E+10
0.123E+10

mii& 302

N7/ MPa
-0.847E+9
-0.618E+9
—-0.389E+9
-0.161E+9

0.678E+8

0.296E+9
0.525E+9
0.754E+9
0.982E+9
0.121E+10

(b) yFRI 7

<&

N F3/MPa
0.442E+8

0.267E+9
0.490E+9
0.713E+9
0.936E+9
0.116E+10
0.138E+10
0.161E+10
0.183E+10
0.205E+10

(d) FR g

RHIR 576

Fig. 11 Stress distributions after spraying of 30 layers
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Fig. 12 Stress distributions on characteristic paths after spraying of 30 layers
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Fig. 13 Stress distributions after cooling to room temperature
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Fig. 14 Stress distributions along characteristic paths after cooling to room temperature
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