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ABSTRACT

This study was about to make zirconia ceramics with yttria, using spraying precipitation method
for the purpose of powder control
The powder properties and the characterization of sintered body, were studied.
As the results,
The synthesized powder had homogeneity of spherical shape, and average particle size was 2-3 um,
Crystallization temperature increased with Y;0y content.
3. Apparent density of sintered body (fired above 1500°C) was higher than 98% of theoretical
value in 3 mol % Y,04 content,

4. High Kye values (19kg/mm3/2) in 3 mol % Y,05 content resulied from sintering density increase-
ment.
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Fig. 1. Powder preparation apparatus of spraying
precipitation method.

I-2 539 S4344

1-2 1 Az 434

Az dEEae] Azl 92495 g5k 2 x4
%3z : Target : Cu, Filter : Ni, Load : 30kv,

20maA, Scamning speed : 4°/min,Chart
speed : 40 mm/oin .

A4 #a A



(1 —%x71Z2r0, -xY,0, = |24

&

o e

#l5te] Rigaku 4} 8112 H 4k
Sedrn A

b 2
e

o a2
-

C/min 2] =

oAl Rz

-+

I-2 2
o4 dEAEHE
7k A 2 A &4
Rigakus D/MAX 3)
o} Axeld X -4 528
D-23 % 3 =
Ansl w2 2 v

ol xR
l
Tx

(FIFL) Autosorb 210063 BET= w E:‘ﬂ
sk o,

Alaghi <)

s ok

%I 3leq
I - 3.

Aaig]gk 5 0.4 X 0.4 % 3.[) cmA bar mold = A]
aped 132 A 2402 L5 ton/omt o ¥
el AeldEE s,

el A boxd A¥|2E sl AL
1R Flell A 1400, 1500, 1600 T2 b 24714
A3 Rl 4S8 AR,

-4 £3Z4 5424

I-41 245 ¥ F1% &

YaOa 3 9 RSl a2 e a7 A x
2 gk gialel KS Latlaupel wet 2w 9
Fou5 Al

I-4 2 X-4 3534

Y20, ekl w2 7 AMA A S&ﬂl% %Lﬂ}iﬂ #
Bfod “H?i-xl e
4 g elsich
s} x4 B,

T-4 3 =2

AAE Ay 3
] alEko w 400 4,

Pﬂi do

P of

oh’_

.

24 aAzne Aad

%!

»?—j S 4l -’t]}
o 800 #, 1000 4, 12004 SiC

dupAeAl A elvigt £ 2 Azl Rounding #e Un-

iversal Testing Machine £ o],

A& Skl g

T-44 shsfaly 7

p;
|~rl A

o

#%Z3 27 ¢ Load : 100kg /. 5. Span Length ;
20 men, CHS @ 4mm /min, Chart spe-

ed : 4mm /.

Al 24 A 3E(1987 )

3 - point MOR =

A 2] Al 2o ghat oA

Y20:% 3mol % g4z Awle 2 2mese] s}
2 gl AEA L 94 indentation W 0 B ol 22 ghy)

ARied it F93ke et 238 A 218 400,
800, 1000, 1200 % Sic edvd= ol F 6 pm,
3 pm, | pm#) Diamond Paste® <} obe} 5|, Wilson-
Tukon 4} Microhardness Tester £ A}-&&fef dkpe] &}

T22 indentationgl ) wbAE cracke] ms)2 Exjsle]

p

K..—
e tan &+

pdfz .

DB/;’.‘

P : indentation iaad

D : erack length

& : half angle of vicker indentar ( 68°)

2 Aol ola] A Abel el

-4 5 =|HT3: 22

¥i0s & ezl wE 4] oA Tz abts
SlE 1600°Cel A 24 £ A ARl Thepel e
o Zab s Falaxlwaojew dgaslsivl o
ol AMEEE A7 e e kst FUa 7lH gk

M. Z2t % nF

M-1 A5ET 54

F-11 4 i

Fig. 2% & 484 Axg 2388 4% o
287 E el 2¥e|th #)F A, B, C,DE 2
Y2 2o ZA4uE Vel e s {(1—x) Zr0; —
Y, 04 A x=0.08, B: x=0.06, C:x=
0.03, D: x=0.001% Jep = gl

a3l Fod peak - RS wbEAF|E LS
m W% peak v 3lAH] A A sl Jehl = Felzl

o “J‘O
X
L oa
3
£

o}, B wbed peak = Y,0s

|

¢ A
;
fs ~r /\ B
. /\
T N C
; A D
E o~
4 L 1 ! 1 1

2 h & g 10

Temperature x 106°C

Fig. 2. DTA curves of powders prepared hy
Spraving precipition.

(237)



Aef - 3

2715 zmrconmia ] kA
7| Rt A 2l o

X =4
Fig, 3 2 Al zat dsdae] X -4 gaddd=s
A s s gl g el 2
A& vhepd Folc,

284 Y0, F 1ol % A7l-dedl £ 6=
A e Aol 3mol %ol 4 Aotstal 2w
4% BE Aew debdeh ok & nw Azae
2 AZF 24E 00°CH 4 g eE Y0, 3
wmol %ol 4} AAREH RIS A% vhehdeh,
x Y.0. % 1H101 % "W e 4E e A
715l sk sk e ofe| HF-A o glml =yl mmE
zirconia 2| ¢FASle)] o} wike Fx Rz dlE
|k ) 2451 v,

C: Cubic

M: Monaclinic

2%

Fig. 3. X - ray diffraction patterns of powders heat
treated at 900°C for 2hrs.

Table 1. Specific Surface Area of Powders Prepa-

red by Spraying Precipitation Method

Specific Surface
Area (m*/g)

Powder Composition

0.99 Z10,-0.01Y,0, 250
0.97 Zr0y-0. 03 Y04 230
0. 94 Z2r0,-0. 06 Y,0, 290
0.91 2r0,-0. 09 Y,0, 300
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Fig. 4. Particle size distribution of powders prepared
by spraying precipitation .
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Fig. 8. X-ray diffraction patterns of samples fired
at 1500°C for 2hrs.
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