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Creep behavior of titanium alloy with thermal barrier coatings

ZHAO Bin', ZHANG Tingting®, XIA Tian®,
WANG Chun®, BAI Yu!

(1. State Key Laboratory for Mechanical Behavior of Materials,
Xi’an Jiaotong University, Xi’an 710049, China;
2. Shenyang Aircraft Design and Research Institute,
Aviation Industry Corporation of China Limited, Shenyang 110035, China;
3. Beijing Aeronautical Manufacturing Technology Research Institute,

Aviation Industry Corporation of China Limited, Beijing 100024, China)

Abstract: With the aim of improving the creep resistance of titanium alloy, NiCrAlY
(bond coat, BC)/yttria stabilized zirconia (top coat, TC) thermal barrier coatings (TBCs)
were deposited on TA32 substrate, and the creep resistance of titanium alloy with TBCs was
studied by test and numerical simulation. The results showed that there was a large differ-
ence between the creep rate of TA32 and that of TBCs. TC had an obvious constraint effect
on the creep deformation of TA32 during tensile process at high temperatures, and the axial
tensile stress of NiCrAlY BC in TBCs was larger than other parts. At 400 C and 600 C,
TBCs improved the creep resistance of TA32 by 5.6% and 17. 5%, respectively. However,
when the test temperature reached 600 C and the tensile stress reached 200 MPa, severe

cracking or peeling occurred in TC.
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Table 1 Scheme for high-temperature creep test
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Table 2 Steady state creep rate
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Table 3 Model parameters
E/GPa
e/ C o/MPa A n m
TC BC
600 45 133 4.15X10°16 4.7 —0.51
400 700 45 133 2.84X10 M 4.7 —0. 80
800 45 133 3.14X10° "7 4.7 —0.10
50 42 125 2.89X107"7 4.0 —0.78
600 100 42 125 3.50X107" 4.0 —0.46
150 42 125 6.49X10 " 4.0 —0.50
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Fig. 6 Mises stress cloud diagram
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Fig. 7 Results of finite element simulation
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