Tablel % jezd P le=ifit 2 fphd 742

Ry ‘2= (volumn%) E 3 % = (mole%) R GE 2 B R XRD Phase
cubic ZrO,
10Y/90Z 10% Y,03+90%Zr0O, 5%Y,03+95%Zr0O, 1500°C /30min/1 atm Ar 96.3% tetragonal ZrO,
monoclinic ZrO,
30Y/70Z 30%Y,03+70%ZrO, 17%Y,03+83%Zr0O, 1550°C /30min/1 atm Ar 98.6% cubic ZrO,
50Y/50Z 50%Y,03+50%Zr0O, 32%Y ,03+68%ZrO, 1550°C /30min/1 atm Ar 98.8% rhombohedral Zr3Y 4012
o . cubic Y503
70Y/30Z 70%Y,03+30%Zr0O, 52%Y ,03+48%ZrO- 1550°C/30min/1 atm Ar 96.0%
rhombohedral Zr3Y 401,
90Y/10Z 90%Y,03+10%ZrO, 81%Y,03+19%Zr0O, 1600°C /30min/1 atm Ar 95.1% cubic Y,03
Y,03 100%Y,03 100%Y,03 1600°C /30min/1 atm Ar 96.6% cubic Y,03

40




ZER LIRS T

ZrO,/Y O R &2 B

1700C % fe#ptc -~
v
Ti/fg 2 & FHicsE 5

I TEM/EDS I SEM/EDS I EPMA XRD

Fig. 3-1 #4cF 7 242 R

41



Relative Intensity

1400

1200

1000

800

600

400

200

Cy Cubic Y,03

r rhombohedral Zr;Y 4015
C, Cubic ZrO,

t tetragonal ZrO,

m monoclinic ZrO,

90Y10Z

c‘I’
—r 70Y30Z

50Y50Z

30Y70Z

10Y90Z
' 1 . . ! : J

10 20 30 40 50 60 70 80 90

Fig. 4-1 XRD

42



T I T T T T T T T
Hgs ’,,———::::=—
/ .
- ~ - .
Cg + 55
2000 |
F s t c ss F S5
Css ooy/i0z  70Y30ZY 50Y/50Z Tss + F ss ov bz
’ G B\ Y
= 13770050 | 13820859 COY/OL K[ e U
/ Fss + Z0Y4052
‘ . / \ Mg+ fss
1000/ |
/ A
/- \ /
I ZF3Y4012 +Cgs \ ’
- \ AT
l \
v ‘-' W 55 + Zg¥e0izy
ob—t— 1 1 1 '
0 20 40 60 80 100
Y203 Mol % 710,

M : monoclinic H : hexagonal

T : tetragonal C : cubic (Y,03)

o]

: fluorite-type (c-ZrO;)

Flg 4-2 ZI'Oz—Y203

43



\V

(a)

Zirconium Xygen
fed

)

O
o S

yal
fz-/ ’

~
£

® Yttrium

(b)

=

(©)

(c) FCC Rhombohedral

(b) Y,0;3 unit cell

unit cell

Fig. 4-3 (a) cubic-ZrO,

44



Releative Intensity

(|

cubic ZrO,
tetragonal ZrO,

a-Zr
o-Ti

10000 — v rthombohedral Zr;Y4O1, e cubic Y,03
6000 A ® 90v/10z
e 70Y/30Z
4000 - .
- | Y 7 50Y/50Z
2000 — = J\ =
YA AU = B 1o V7o
O — _ (]
0 10Y/90Z
! | | ! | ! | ! | ! | |
10 20 30 40 50 60 70 80
20
Fig. 4-4 1700°C/10min XRD

45



Temperature °C

Temperature °C

Weight Percent Oxygen
5
]

30

35

2800

2600 4

2400

22004

2000 3

10

10.5

1800 3

1600 3

1400 3

1200

10004

863°C

8004

6003

400

200

1970°C

T T T T T

L+G

25%,2130°C
2085°C

40
18.5

~1525°C

~2377°C

10 20

Atomic Percent Oxygen

Atomic Percent Oxygen

30 40 70
] ] 1 1 !

2800

26004

2400

2200

1800

1600 3

14004

1200

10003

800 4863°C /

(5 Zr)\',\

(ag"Zr) ':'

(a;"2r) !
(a,"Zr) 74

600

400

T ¥ T T T

L+G

2710°C

~1525°C

~1205°C

~500°C

6.6
{ag"Zr)

2004
0

Zr

T T T T T
10 15

Weight Percent Oxygen

Fig. 4-5 Zr-O

46

35



