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A Study of Thermal FatigueL ife Prediction of TBC
YAN G Xiao-guang, GEN G-Rui, ZHOU Y an-pei
(B eijing U niversity of A eronautics-and A-stronautics, Beijing 100083, China)

Abstract: The research reaults-presented hereare the soond part of the oxidation and
them al fatigue research of TBC (Themal Barrier Coatings). Based on the previous experimental
research, the life prediction model of -themal fatigue of TBC w as formulated for two types of
TBC: plasna rayed and electrical bean physical vapor deposition coatings M ain work includes
to st up the life prediction‘model of themal fatigue of TBC, to develop amethod for obtaining
the paranetersof thelifemodel, and to give amethod or procedure for obtaining stress/strain at
the life critical location The research has given aw hole procedure for predicting the themal
fatigue life of TBC. A nd basd on the reaults of themal fatigue experments, the procedure or
method w as evaluated and verified
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(2) Table 2 Parametersof |ife prediction model
b & A6o
(1) 1 — 4.24 0.077  0.0296
) EB-PVD 3.16 0. 039 0. 046
(2)
, 1050 )
(3) : )
1
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Table 3 Corelated resuults between themodel and-experimentreaultsfor plasna-greyed TBC
/h (1050 ) /mm N N
1 PL 10a 100 0. 019 430 398
2 PL 10b 100 0.019 350 398
3 PL 20a 200 0. 0236 280 306
4 PL 20b 200 0. 0236 380 306
5 PL 30a 300 0. 027 210 249
6 PL 30b 300 0. 027 256 249
( 1050 47.4 )
(@in=- 3.6 2, Gx= 2.168e 2,Ac 5.768e 3)
4 EB-PVD
Table 4 Corelated results between themodel and exper ment resultsfor EB-PVD TBC
/h(1050 ) /mm N N
EB5a 50 0.128 202 226
EB5b 50 0.128 250 226
EB 10a 100 0.154 145 173
10 EB 10b 100 0.154 200 173
EB-PVD ( 1050 46.4 )

(Gmn: - 3.57% 2, @x= 1.875e 2, Ae= 5.454¢e- 3)
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Table5 Verified reaultsof TBC |ife prediction model
/h /min /min /min /C) /0
Na 5 TRL1 50 2.5 35 4.5 1050 50 321 427
Q
TEB1 EB-PVD 50 2.5 35 4.5 1050 50 181 325
Na 6 TRL2 50 2.5 35 4.5 1050 50 160 160
TEB2 EB-PVD 50 2.5 35 4.5 1050 50 160 160
2
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Fig 2 Fitting carvesof TBC life prediction model
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