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ABSTRACT

Coating materials used in the electron beam (EB) deposition method, which is being studied as one
of the fabrication methods of thermal barrier coating, are exposed to high power electron beam at
focused area during the EB deposition. Therefore the coating source for EB process is needed to form
as ingot with appropriate density and microstructure to sustain their shape and stable melts status
during EB deposition. In this study, we tried to find the optimum powder condition for fabrication of
ingot of 8 wt% yttria stabilized zirconia which can be used for EB irradiation. It seems that the ingot,
which is fabricated through bi-modal type initial powder mixture which consists of tens of micro and
nano size particles, was shown better performance than the ingot which is fabricated using monolithic
nanoscale powder when exposed to high power EB.
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Table 1. Sample batch.
v Tosoh-1200°C-YSZ
Mixture v Tetragonal
Powder Batch
Type _
. T: 100% 3
Single Tosoh powder(T) <
(T100) %
P:T=7:3 8
£ v
(PT73)
P:T=75:2.5 v
Bi-modal | Praxair(P)+Tosoh(T
ir(P) M| (p17525) 1 T .
P:T=8:2 1|o 'zlo 3lo 4|o 5lo elo 7|o slo
(PT82) 20 (Deg.)
Fig. 1 XRD pattern of T100 ingot.
Table 2. Ingot fabrication condition.
Powder Densi Press Heat arm P-T 70:30 1200°C
Batch ty Treatment
(220) (400)
T100 | 3.96 g/cm’ L@gm | )
PT73 | 3.19 g/cm3 1200°C/ ; P-T 75:25 1200°C
; 8 MPa/~50¢ 3 I g
rs
PT7525 | 3.15 g/cm g . J.u . J : .
PT82 | 2.95 g/Cm3 P-T 80:20 1200°C
N SR S

22 viAlE 4 B AR AR

AzE IXE o83t SEM(SM 6390, Jeol,
Japan)Z} XRD(D-max2500, Rigaku, Japan)= ©]
&ote] 77 vAlTxe 4EAY ATS 248
Atk ol F FAlEtYriede] Ho 100 kW
ZA](VTSEB100, VTS, Korea)
£ AR&ste] 3 wdel AR AR ZAbs)
o (5~8 kW) W43 H7Fstith

313898 7 H Ex

Fig. 1914 Hole= & mAlgate] B2 A
&ote] A Yo BolM 27 LAFY
ZAY (monoclinic) #&°] 40% FTollon,
1200C dAe] & ¥zte Jxe] FEA A% o
ARG Zde] yEh Al 9ol AW (tetragonal) 7
o] Uehd AIAE AT + ok FLAA

20 30 40 50 60 70 80
26 (Deg.)

Fig. 2 XRD pattens of bi-modal type ingots(PT
series) with different heating condition.
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Fig. 3 Appearance of ingots(PT73, PT7525, PT82
from left side).
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Fig. 4 Appearance of ingots after EB irradiation
(PT73, PT7525, PT82 from left side).
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Fig. 5 Microstructure of ingots(PT series, heated at
1200C) before(left) and after(rightt EB
irradiation.
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Fig. 6 Appearancelleft) and microstructure(right) of

T100 ingot.
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