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Abstract A study has been made to investigate the effects of hot isostatic pressing(HIPping) on bond strength and el-
‘evated temperature characteristics of thermal barrier coating(TBC). The specimens were prepared by HIPping of TBC
which is composed of the ceramic top coat(8wt% Y:0:;-ZrQ,) and the metallic bond coat on the matrix of IN738LC
superalloy. The results showed that the porosity and microcracks in the ceramic top coat of TBC were significantly de-
creased by HIP. As a result, the bond strength of the HIPped coatings was increased above 48% compared to that of as
- coated specimen and microstructure was homogenized. It was found that the thermal cycle resistance of HIPped coat-
ing was inferior to that of as-coated specimen. It was considered that this result was mainly caused by the reduction of
internal defects in the top coat layer which could play a role in relaxing the thermal stress due to a large difference in
thermal expansion between TBC and matrix.
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Table 1. Composition of IN738LC superalloy.
Elements Ni Cr Co W Mo Ti Al Cb C B Ta Zr
Composition(wt%) | 61 16 8.5 2.6 1.7 34 3.4 0.9 0.11 0.01 1.7 0.05

Table 2. Plasma spray coating condition.

Variables Bor.ld TO.D
coating coating
Current(A) 500 600
1ry gas(Ar) flow(ft3/hr) 89 112
2ry gas(H,) flow(ft*/hr) 15 10
Power feed rate(g/min) 50 40
Gun-specimen distance(mm) 100 70
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Fig. 1. SEM microstructures showing the coating layers formed
on matrix.(T: top coat, B: bond coat, M: matrix) (a) as-coated
(b) HIP treated
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Fig. 2. Microstructural changes in top coat before and after HIP.
(a) as coated (b) HIP treated
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Fig. 3. Comparison of bond strength between as-coated and
HIP treated TBC specimen.

Fig. 4. SEM microstructures of fractured top coats. (a) as-coat-
ed (b) HIP treated
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Fig. 5. EDX elements analysis of top/bond coat interface for
HIP treated specimen.

71 A4 Agtdel ] top/bond AlHe] HEAEAS A 7]
£d 7]odste Ao B Aok g A 4% ALO;
wute) ¢ Hdr e HatE
3% 5 ok, 2 godde) op THS
Ho 2 mlFo] Mol ALOZo] AW AALEE ¢
A& AER w9 okw HslA FA=7] o
g glel
olaboll A AR m|Az 2] EX3 YR o
= gdel dig vl NAEE A Aol Eeld
o Yjebdl HIP M) %% 9] top?} bond 2B
A7 zgr wdlel g1l top T2 vl AE7} HIP A
2ol o 30% ol ZA FUIRE He] FraiAl
o}, o] Axghe *J%*"— HIP M 2jA] 73 7kael <&
2 stel] F2 7jolstA H& 4A & 4 ot &9 bond
Z¥E2) 749 top i%%ﬂl als] Ao 2 o 2he =
o] Ax Ae& debilch ol 23 19 mlA Az
1% 4 2lSo] bond 2EE0] SAAFE el A o]u] o

AR 5 e b

g - WA -

A4 HIPA 7L 3320t $AH- s oo 3156

1300 T r . v 500
1200 « 2 TOP
® BOND >
1100 4
400
— >
Z 1000 { <
pog s
3 3
O 900 >
o c
L 300 &
800
700
800 1 L L L 200

As-coated HIP treated

Fig. 6. Effect of HIP treatment on the hardness of bond and top
coat.
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Fig. 7. Result of thermal cyclic test for TBC.
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Fig. 8. Effect of HIP treatment on the thermal shock resistance
of TBC.
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