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ABSTRACT

Joining Yittria Stabilized Zirconia (YSZ) to NiCr metal was fabricated using YSZ/NiCr Functionally Graded Materials (FGM)
interlayer by hot pressing process. Microscopic observations demonstrate that the composition and microstructure of YSZ/NiCr FGM
distribute gradually in stepwise way, eliminating the macroscopic ceramic/metal imterface such as that in traditional ceramic/metal joint.
The thermal characteristics of this YSZ/FGM/NiCr joint were studied by thermal shock testing and therml! barrier testing. Thermal
shock test was conducted by gas burner rig. Acoustic Emission (AE) monitoring was performed to analyze the microfracture behavior
during the thermal shock test. It could be confirmed that FGM was the excellent performance of thermal shock/barrier resistance at

above 1000°C.
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Fig. 1. The layout drawing of gas burner test system.
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Fig. 2. Microstructure of FGM by sintering process.
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Fig. 3. AE behavior and temperature history by burner heating
up to 926°C.

. 29M AE AF
A, oJHRXE(Ty)e Hiez Zzt BA "G dee o
26°Col At}

Fig. 3& Agtadol o) AMx¥ ZrO,/NiCr FGM(AE
HNDE] 7havhd E%2 A5 CR AE energy® 29 X
oje] £EolHS T et BHLEE 926°C7t
A B EHATT oz FYEHL ojHEE 33°C
7HA 71YEE T WzbE o] ¥H L Lol & HIE HolA] @&
ket olw] SEA S tigk 4420 HIeEA E
H3 o] H2 9] A9l 22l 900°Co]ty. AE A5
F2 7FEAl YERE 7500 dBS] ) AE energy WES
HATh &, o] AJHA o] AN S FHoR 3
Hrt Fig. 4= €54 A9 § AgEHe ¥He B3
Ao g 7Ate] ZA ] A54e st A g
o] AFHFo AA YT 1/4 A7]2 D(spallation)©]
HHEA. o] RS A A AlFAL] Sl A o] B
PIE FHRO R Fo] golgk Poldrt. ¢ FHolg]
o] FHolM = st B SA] FUr).

Fig. 5 ZrO,/NiCr FGM(AEH 1 N2)¢] 924 A&
F2A FHLEE 1221°C7H] F7HE = At} A g
FHEE FEE 2o oHEE IR AR
Skth. AE AE®E 71E AR 23%e0 EHELSE 11557
A7 ellA 24000 dBS] Hdl AE energy W&<S Hth

flo
o)
flu)
4]
)
[kl
S|
rg
rlo
ol
=
fr
)

oEQ&OHUmE

A 43 Al 422006)



250

of
N

Fig. 4. Surface morphology after burner heating test up to

926°C.
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Fig. 5. AE behavior and temperature history by burner heating
up to 1221°C.

Fig. 6. Surface morphology after burner heating test up to
1221°C.
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Fig. 7. AE behavior and temperature history by burner heating
up to 1245°C.

Fig. 8. Surface morphology after burner heating test up to
1245°C.
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Fig. 9. AE behavior and temperature history by burner heating
up to 1062°C.

Fig. 10. Surface morphology after burner heating test up to
1062°C.
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