FUazIHT /3 BRI U EEREIG A B
PR E(F 1 E)
o eRFLCGEH»
ol L B LY
* F % 5 ¢ NSC 97-2221-E-009-022-MY2
#HoF PR 9T# 082 01 px98EOQT 3P
oA E o RERAAEHEPEFEI RS L (47)
Galt SENE AR X
Be L G R WYL AREIE A

oo R R 99# 0870 11 P



, a: _':r‘,
FrRRRPELR gredae gy 00 F T

+
F el E¥y M4T/3 VA8 AR %ﬂ ik &
/3::7 BITh @ F R E %‘3

>

‘\ni'.

L] =
B
3

\\\

hae M BT E O FEUPE
4 %% 1 NSC97—2221—E—009 —022
HNEHRE 2008~ 8% 1 p 2 2000#& 7% 31F

SEFLFA(REF PUFER ) I EEE O gwd

AR RARL S FE T RH 2

AR Y o FIRL - i

(A A s LAY @2 - B
*ﬁﬁ%ﬁﬁéiwﬁﬁéaﬁiiﬁéﬁ—@

Y
%

s

AR
2L
P
A

SRR AN CRRE R S 1 T

v =% FI98E67 9 p



PR

*F I BEREEE A X2 CaO/ZrOy(Calcia/Zirconia)4f & 4L » 214k & B &
(Titanium, Ti) f latm & (Ar)f 4 T > & {7 1550°C/6 h 2 B E#HicF & F1* X % $Eit(x-ray
diffraction, XRD) ~ #% #5 ;' & &+ & fic & (scanning electron microscopy/energy dispersive
spectroscopy, SEM/EDS) ¥ 7 i ;% ¥ + & it 4% (transmission electron microscopy/energy
dispersive spectroscopy, TEM/EDS) » & 17 #4575 &1 /1 o 2 fcBLigH > 74733 CaO 7 £ 4
CaO/ZrO; & Fd LA L Ti B iEFFIc o F B o

CaO 5 &/ * Smol%F » /i & $H4cF P BL FlFrd » & REFR- K EAY 24
2. TIO > ML PR FIRT tZ10ry 2 * & a-Zr chA 2 > opd 3 TiO 0 2 3% Ti ~ Zr ch%
I FACH B R D] o 9-17mol%Ca0-ZrO, 45 & #4245 £ 6 & 1550°C/6 h € A 7 b
WHF s TP TI~Zr R I{HACA G F Bk > 82§ < R FR M4 - FRIFRT =
B F K B 5 a-Ti+ TiZrO ~ B'-Ti + a-Ti + TiZrO ~ B'-Ti + acicular o-Ti > 14 L B3/ &
B G P-Ti 2 CaZtOs = 4p% % » WA RIEHEA 6 ARG C-Zt0Opy 11 2 a-Zr iPA 2
& 17mol%CaO-ZrO, * - 14 3 Pl /4 & }é‘@“,% T3 CZrOyy M E o-Zr shA A 5 3 SR
CaZrOs ¢ &5 &t & B o H %0 0] o-Zr e0f5 1 8 ¢ 5 CaO 7 B s 4c b BT ej & o
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Abstract

Various CaO/ZrO, samples were fabricated by hot pressing, whereby CaO was completely
dissolved or reacted with ZrO, as a solid solution or CaZrsO9. Hot pressed samples were
allowed to react with Ti at 1550°C for 6 h in argon. Microstructural characterization was
conducted using x-ray diffraction and analytical electron microscopy. After the effect of CaO
on the interfacial reactions between Ti and CaO/ZrO, samples is fully explored, the ratio of
CaO/ZrO, can be optimized to achieve a better control over the interfacial reactions.

When TiO layer functioned as a reaction barrier phase, Ti and Zr did not obviously diffuse
mutually .The incorporation of less than 5 mol% CaO could effectively suppress the interfacial
reactions in the Ti side, where only a TiO was found. When a large amount of Zr and O was
dissolved into Ti on the zirconia side near the original interfaces, B'-Ti and CaZrO; were found in
the samples more than 9 mol% CaO, due to the solubility of Ca in Ti was very limited. In the
region far from the original interface, a-Zr, c-ZrO,, and/or residual CaZrO; were found in the
sample containing more than 17 mol% CaO and the amount of a-Zr decreased with increasing

CaO.

Key: zirconia, calcia, titanium, interfacial reaction
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F 3 efFidsc g e CaO/Z10, s M AF T BEMBIZ o F B FHRBEFZ 272 F
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F 10 #2480 @ H 2 5353 A4 RER > R 244 (Hotplate) F 4o 3421 0k
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Mo S FREFOEMHZALEEAS R e BERY T - G REFITEREF S o Y
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2. B R 3 EAASSEM& £ 1784 17 &R (EDS)
)% B3 R N T 3 B A8 (JEOL Model JSM-6500F) % # o £tk £ 3 A 47 t
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(Backscattering Electron Instrument, BEI) » B 4% & F & cijicilie s > 123
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3. THIEF &Fﬂtﬁ(SEM)&?é € #7544 17 R (EDS)
Aul4® %5 R 3 B Hes(TEM/EDS) e 7 Mo H 8% 0 12 P AL9F f(Bright Field

Image, BFI)% @ AL ¥7 {§( Dark Field Image, DFDELRIZE & 2 /1 & BB 1% # % 55 B
(Selection Area Diffraction Pattern, SADP)*| ] §u 48 554 % EDS 4 7 ~ &% = o
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BSFPTi~Zr 23 FHcP X 7)1 Frd o
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Fig. 7(a) Ti % 9C91Z X 1550°C/6 h & R ihics il » 1 ot ¥ o 4e T3
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WAL £ BehAsk o Fig. 7(b) s Ti#r 17C83Z %5 1550°C/6h BRI KIS
& e w4 T 5 Bk (BED) MOBRLBHER - F by IV~ fej ik £ A
B-Ti > @ % & CaZrO; > CaZrOs in?)jn~ 5l e — Azgg L L JehAje o W AR Ti F
60 17C83Z (58 XRD ¢4 45 % % # 3 CaZryOo i 49 82 Ti 500 1550°C/6 h % £ 4%
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R A 32 A (mole%) R 1E 4 Ry XRD Phase
5C95Z | 5% CaO +95% ZrO, | 1600°C/30min/1 atm Ar 98.4% t-2r0,, m-ZrO,
9C91Z | 9% CaO +91% ZrO, | 1600°C/30min/1 atm Ar 98.9% C-Zr0,, t-Zr0,, m-Zr0O,
17C83Z [17% CaO + 83% ZrO, | 1600°C/30min/1 atm Ar 98.0% C-Z10,, CaZr,0o

CaO/ZrOy B4R & # #

1550°C/ 6 h

T/ Z 1 % FHFIGER
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TEM/EDS I SEM/EDS I EPMA I XRD
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