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ABSTRACT

The effects aging on some properties and thermal-shock behavior of zircomia partially stabilized
with ¢ mol% MgO (9MZ) were studied. 9MZ specimens were aged over 1200°-1400°C far 12 hours

subsequently, after sintering at 1650°C for 4 hours,
Fracture strength {both before and after thermal-shock test), linear thermal expansion, monoclinic

fraction and phase transition by XRD, density, galvanic potential and mictostructure wete measured,
Quantitative chemical analysis around the grain-boundary of the specimen aged at 1,350°C was also

(2433



A9 - 29 - o T

conducted by EDX.

The aging of 9MZ specimen causes a thermal decomposition of cubic-ZrQ, into the formation

metastable tetragonal-ZrQ, and MgO. The former increases the residual strength after thermal-shock

test and the latter improves the thermal-shock resistance due to thermal conduction through the conti-

nuous magnesia phase and the formation of monoclinic phase content in matrix were increased with

decreasing the aging temperature from 1,400°C to0 1,200°C.

Galvanic potential of the aged specimen exhibited a proper emf characteristic.

1. Ao

gae) goid Bk FAW ETHst o dF
Aol 2ake] 4 445 P 5l sAAE A

2avel AL e dAERSL . dEAel 2
A Tl A%A Aol ol ekd et Fi
Qs A 2N (PSL)E Hely 2070 4 o
@374 o d met adal AREA FELD
glow )% sholldlof- 2 uabEE A 5okt o
AFA4e] P43 = Z4(steel bath)Fell 344
flow wyapEs A2 aolEel B abEel Al
Ao w zlo](inversion )3 ¢ =4 A A4AZE(axy-
gen actvity, av)& ZA T 4 gL Aol Ax4
al gl BATel AdEse] gouy os 9%7
27 e obd Felse] 3] W

Z10,-Mg0O#| o] B4 z4L opg dalse] gl &
Anl Z2r0.-MegO -84 2 o] ulA] 412 1300°~1400°C
olsle] sl A FEhA Aol WE aging o B!
oJubabe) B m Y dvh SaEE en A
ol glidl ojElq Apdl ubEL oo} eV

T

TLD o

>1200°C Mg-CSZ—t-Zr0, +Mg0 n}

W=E, t-Zr0,—m-Zr0y

<1200°C  Mg-CSZ—»m-Zr0: +MgO {9)

41, Porter %% Mg-PSZ+ 1400°~ 1500°C
Helo] A aging Fhgl2wl #Halg AAA 4HE wRE
v o] £z o|Fdl 44 aging - eutectoid decornposn-
tiong  okrlA7lH T AgEe] 9 AL 3
b glAlel A deiudeta B 9T

Bodge z‘;] HJJE] =} 4] ”oud .D,] 2 /Q-Oé]oqoﬂ 4 A7 )
el pAESg AE A7 9mol % MgO—Zr(h oL
225 WA 1200°~ 1400°C HH1N A agmgx]?]
2opR sl A 23y el 2 Al A5 A" 5
4e zaslel o vdE74 FAAT TP el
Al A 242 Abalx] S.2e) 2 h-Rag-3 o =qjt},

it

(244)

Zukgl g 2 AE8F Bake CP3#e] ZrO:(Junsd )
s} GRFe Mgd (KanoA|) A2he= 7 itz 4le
Table 1 (A28 AF)# ek, o]59 x4 A7
slal7e ZrOp7t & 0.1 pm, MgOs} ok 0.5pmo]
olet,

9mol % MgO — Zr0, ¥ -5 %0 Edei 4] of
tho EAE] 2 AzEeet GaEgEl R ol e A4
A Az che eee s YA dF4EL H 140
MPa= A2 isostatic pressTh.e=], 7aH FHE
Asde dusimps e 45 Fulskch 49
I A 1L,650°CE 447) £4T A=
, 200°~ 1,400°C8 2=¥$eld 50°CARL®E 12

Al7b B 208 Fhe| aging 3 F =l SHA T

I-2 <49 3%

olEyiio s el S olgalel £l 2 Ax d
59§ FHstgrh spmo] 20779 Jg §
oA load cell 200kg, cross head speed 0.5™7 / min
732 3-point bend A Fol) & AP F=(5 %6
w pEPMYE Z2Rg o, 5C/ming FE5ER 1100
Crlxle] 29 asg 245

rlo

—

Table 1. Chemical Composition of the Raw Materials.

710, MgO J

Furity 999 % 99. 9 %

Soluble water : 0,01%

Impurities | 5glyble Hydrochlo- \
Nitrate ; max, 0. 026%

ride: 0. 05 %

Ig. leoss trace Sulfate ; 0 05 %
S0, 0002% Phosphate ; 0.005%
Pb ;0001 %

Fe ;0.002 %

As <0.00007%
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Table 2. Properties of the %mol % Mg-PSZ Specimen as a Function of Aging Temperature.

s ging tomp. ((Cy | PO densky | Water Modoies o | SRS | T
|18 mp. . o cu
(g /cm®) absorption{%) rupture(MPa) phase*(%) phase® ()
1, 200 5. 54 0, 08 267 92 0
1. 250 5. 53 0. 09 27 79 21
1, 300 5 55 0. 0é 342 67 38
1, 350 5. 64 D04 320 60 50
1. 400 5. 56 0. 07 297 67 54
no aged 5. 6% 0.0 anz 23 34
* & *%  as - fired surface
Cou

##%_  calculated value from ; FCP =

A 247 AN 3% (1987

MC1113+CC111)

% 100 (%) Cref. 0003)
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Fig. 1. X-ray diffraction patterns of the 9mol % Mg
- PSZ specimens as a function of aging tem-
perature (as - fired surface).
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Fig. 2. SEM phetomicrograph of the 9mol % Mg -
PSZ specimen aged at 1250°C for 12hrs.
(m : monoclinic, p: pore)
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Fig. 3. X- ray difraction patterns of the 9mol % Mg
- PSZ specimens after milling.
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Table 3. Mg(O Contents at Points Specified at Fig. 5.

Point MgO wtes
A 2 50
B 2 50
C 143
T 15.09
T, 5 13
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Fig. 6. Retained strength of Mg -PSZ after thermal
shocking mto water.
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