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An Exper mental /Study of Oxidation
and-Thermal Fatigue 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 ressarch reaultspresented here are first part of the oxidation and themal
fatigue ressarch of TBC (Themal Barrier Coatings), which was mainly concerned w ith the
experimentsof oxidation and them al fatigue for wo typesof TBC: plasna grayed and electrical
beam physical vgpor deposition ooatings, and prepared for further modeling of fatigue life
prediction of TBC. A t first,w hole research work focuseson designing a st of suitable experment
methods for evaluating the failure characteristics and modes of oxidation and themal fatigue of
TBC at current domestic pray technique level The failure mechanisn sof oxidation and themal
fatigue of TBC are investigated w ith the aid of SEM. The project includes the TBC oxidation
experiment and TBC themal cyclic experments Both gain of oxidized w eight and thickness of
oxidized layer w ere measured during oxidation experiments and used for modeling evolution of
oxidation Themal cyclic fatigue experments included the fatigue mainly induced by themal
cyclic misnatched stress and themal cyclic fatigue with hold time at peak temperature A I
experiments included the effect of pre-oxidation
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Table 1 TBC Systensand srayed methods n fatigue | ife exper ments

MCHRA IY /mm 8% Y 203- ZIO2 /mm

0.125 0.2(6 ),0.4(2 )
EB-PVD 6 0.10 EB-PVD 0.12 EB-PVD
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Fig 2 Confisuration of sppecimen and experiment draft
2
Table 2 Exper mental pfogram of TBC-fatigue life
(1050 )
/h /min /min Amin ) /() EB-PVD
1 50 2.5 0.5 4.5 1050 50
2 100 2.5 0.5 4.5 1050 50 2
3 200 2.5 0.5 4.5 1050 50 2
4 300 275 0.5 4.5 1050 50 2
5 50 2.5 35 4.5 1050 50 1
6 50 2.5 35 4.5 1050 50 1
:Na 5Na 6 0.4mm
/
Table 3 Exper mental reaultsof fast thermal cycle of plasna-reyed TBC
/h /h /h
1 PL 100a 100 430 103.5 153
2 PL 100b 100 350 103 143.8
3 PL 200a 200 280 202.3 235
4 PL 200b 200 380 203.2 247.5
5 PL 300a 300 210 301.8 326.3
6 PL 300b 300 256 302.1 329.5
:7.5min; 1050 50
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Table 4 Exper mental reaultsof fast thermal cycle of EB-PVD TBC
/h /h /h

EB 50a 50 202 51.7 75.3

EB 50b 50 250 52.1 81.25

9 EB 100a 100 145 101. 2 118.1

10 EB 100b 100 200 101.7 125
‘EB-PVD 1 7.5min; 1050 50
5 /
Table 5 Exper mental reaultsof thermal cycle with hold tme for TBC
/h /min /min fmin /() /C)
TRL1 50 2.5 35 4. 10 50 321
TEB1 EB-PVD 50 2.5 1050 50 181
TRL2 50 2.5 050 50 160
TEB2 EB-PVD 50 2.5 1050 50 160
\j
\,/ EB -P\/ D
, EB-PVD ,
32
3 4 5 EB-PVD '

3 EB-PVD
Fig 3 Failuremodeof EB-PYD TBC

3 4 EB-PVD

Fig 4 Failuremode of plasna-preyed TBC
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