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[ Abstract ]
coating by plasma spraying was performed by FEM software ANSYS12.0. During the spraying process, the temperature of the

Finite element simulatin on stress accumulation during the path-by-path depositin process of thermal barrier

deposited coating fluctuates with the movement of the spraying gun periodically within a wide range. This rapid thermal shock
will cause a corresponding stress fluctuation. After the coating being cooled to the room temperture, concentrated stress appeared
at the edge of the coating, the maximum shear tensile stress existed at the edge of the interface between the ceramic layer and

the bonding layer is 122 MPa. Stress at the middle of the interfaces of the coating fluctuates periodically like a wave and stress

in the X direction is the major stress.
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Fig. 1 Schematic representation of the spraying process
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Fig. 2 Models of deposition process of TBCs
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Fig. 3 Boundary conditions with continuous

path-by-path updating of the geometry
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Fig. 4 Mesh of the structure for finite element analysis
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Tab.1 Material properties parameters

of the substrate and coatings
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Fig. 5 Temperature and stress in the X direction curves of nodes
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Fig. 6 Residual stress contours at room temperature

P 7 SRR T ik e HE A H1 2 = A, R
JKFET ] 8 mm<X<64 mm X[ ,5)ZE R G IR
PRGSO RG2S B R 2 TR P e R SR Y
SR Sy 3 A, KSR SRR FUE I X TN TT oy
EFARIN 7, 8 IEAE 90 MPa BF L 9% 50, X Ff i v
Ty i BT IR JE R 7 ] (A e, Y J5 [l i
oy FEIER AT 7, 800 Kigh 2 SR %)= e X T
81 ) o SN JT, B JI{EAE 250 ~ 350 MPa Z[8]
Wedh, Y Jrmni ) o, FIYIE RS 7y, 5 X J5 1R 1A

Fo LAl L 2T, BIEJRRIE X J5m ) oy
I ST, B JI{EAE 500 MPa BTN, Y e R o,
AL RN ) 7 LR, ATUL X 7S] oy 2 4%
b T =R S VAP 7= W B < VA DAY LR NN
Zhang 5 FIBCA PSR A SUZ IR 2 5
TR I T ARAS He e i, 38 5 18 2 (R A 5 4 o il
PEHE DB TR 2 28 11 W AR A | S BRI 03
TR 8 mm<X<64 mm X [N 7 BILH
2 B2 BT AL B 7 YR 1S,

120 100 200
100f Txy T\i(y
%0 W\,ﬂ—\/\_{'\l ~ )| E—— >, Qfremsrm-rrmsr—ermsersr sy
r iy
< < o]
o L a. _ _ L
& Zg X ; 100 E 200
R Ll - = -200 = -400¢
0 e R -300 M —-600} .
! Do 800 .
10 20 30 40 50 60 70 —-400 10 20 30 40 50 60 70 B 10 20 30 40 50 60 70

WK J7 18 B9 B d / mm
a FERSRESEZ A S

WAEH7 R B d / mm
b ANEE 2 5P R A

WK T B B d / mm
c MEEFRmE

K7 Frmn e te

Fig. 7 Residual stress curves along interfaces
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