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Effect of different heat transfer coefficients on the
performance of thermal barrier coatings under
thermo- mechanical couple process
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(-School of A eronautic Science-and Engineering,

Beijing-University ofiAeronautics-and A stronautics,~Beijing 100083, China)

Abstract:"\T he heat insulation and stress distribution in thermal barrier coatings (T BCs)
with different mner wall heat transfer coefficients were studied via finite element method
(FEM), laying a ‘foundation\for th€ selection of heat transfer coefficients. The results show
that, the temperapure of model decreases with the increase of the inner wall heat transfer co-
efficients, meanwhil€, the temperature difference between inner and outer walls increases
norr linearly. “T"he maximum stress occurs near the thermally grown oxide (T GO) layer, and

its value increases with the increase of heat transfer coefficients.

Key words: aerospace propulsion system; thermal barrier coatings (TBCs);
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Table 1 Parameters of the coatings

/

/

/

K 10°Pa 107 °K™! (W/m* K) (J/kg* K)

293 211 14. 8 8 350 0.33

473 197 15.2 9.67 385 0.33

673 188 15.6 13. 44 456 0.33

DZ125 873 176 16.2 16.79 498 0.33
1073 157 16.9 19. 63 506 0.34

1273 120 17.5 19. 43 473 0.35

1373 118 18 19 443 0.35

293 200 13.6 5.8 400 0.3

473 190 14.2 7.5 400 0.3

673 175 14. 6 9.5 400 0.31

NiCrAlY 873 160 15.2 12 400 0.31
1073 145 16. 1 14.5 400 0.32

1273 120 17.2 16.2 400 0.33

1373 110 17. 6 17 400 0.33

293 400 10 1,000 0.23

473 390 5.2 7.79% 1 000 0.23

673 380 8.4 6.029 1-000 0.24

Al, 05 873 370 8'97 5.074 1 000 0.24
1073 355 4.412 1 000 0.25

1273 325 23 4.412 1 000 0.25

1373 320 2.8 4 1 000 0.25

293 48 9 1.20 450 0.1

473 47 9.2 1.19 450 0.1

673 44 976 1.18 450 0.1

Zr0s+ Y,0;3 873 40 10. 1 1.15 450 0.11
1073 34 10.8 1.16 450 0.11

1273 26 11.7 1.14 450 0.12

17373 22 12.2 1.12 450 0.12

1 323 K TGO PYSZ R

4 MSC. M arc
) )
’ ,
2.1 , Origin
3 (
’ 0.54,R-Square  0.999 86),
AB 4.

( cy= 125+ 89 3(x/1 000) -
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16 2(x/1000)°+ 1 2(x/1000)°.
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287 8 K,
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Fig.9 Stress under thermo mechanical loading

with different heat transfer coefficients
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