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ABSTRACT

Tetragonal Zr0, polycrystal {TZP), consisted of 90.24 mol% Zr(;-5.31 mol% Y,0,-4.45 mol%e Nb,Os, were
prepared using hat-press and mechanical properties and high-temperature degradation were invesligated.
The specimen, hot-pressed for 1 h at 1400°C in Ar atmosphere, exiimted flexural strength of 1010 MPa and
fracture toughness of 7.5 MPam"® and experienced no low-lemperature degradation below 400°C. However,
as aged for 100 h at temperatures higher than 400°C, TZP was suffered by high-temperature degradation
due to an extensive cavitation caused by the oxidation of carhon XPS observalion revealed that Lhe carbon
incorporated in TZPs durmg hot-pressing exists as either an ether-type CO ar a carbonyl-type C=0.
Despite of the high-temperature degradation of t-ZrQ, co~doped wath Y,0, and Nb,0s. its flexural strength
and fracture toughness were superior to those of the commercial 3 mol% YO TZP hot-pressed under the
wdentical condition as determined before and after the aging treatment.
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Fig. 1. m-Zr0; content on the polished specimen sur-
face after hol-pressing at temperatures in the
range of 1300 to 1500°C for 1 h, respectively.

Hch & NpTo 948 Nh0,9 B49E sHEskA @
o NhO,2 H)AFe NhO.RTh 222 t-7:0, 24
Wizl 25l Al o =g ARed ey 243
e 2ad Hel gty o] Bol TR A
o2 AT 1300°CAH NbO;5 Tk AlHSA
A ghabge] BEE e o]F FUREEe] 1100°CH
A #4FAL AlH e g 3Y-TZPo vlsl] A3
o] Wo|A 2Ac] $83] o] Folx|A) gl B
A2 28 AHEA 9 Aol-L-&(consiraint)e] FE3A]
o7 o s AAREHAC BRET A o gAr
7 EAEe AFewr) 1350°CE dadd w3
A 2rhe)l F astE e 1400°CHM = AT
ko] FAE Y o] fEA] A8 FHAE o] Fo
HEE 2 & itk

AFAATES 250°Col A 100 A7 AedE & Fu
Aol A ghalg 22 A W o] 8 hot-pressing S5 9] &
42 Fig. 29 VEhigich 1450°C04 hot-pressdF &
A& A2 & el k2 452 F25 T
stath ahA 9 1400°Co] 5he) a2 NbOwst
A7 Al el 250°CalA 100 A F A 2E3
o & whabd ok AR gkl AdEwel RAG
o] 3V-TZPs ZAfels Al k] FAE Hrgo
™, 250°CellA 100 AlgF B Tz L 2
(<0.5 pm) W21 A2 dis gaEA] gt

S0

—o— 3Y-TZP

a
—a— manolith
404 [ —n— composite
—v— stable TZP
1 -3
30
20

10 o

m-Zr0, content (%)

Fay

.
\\

o

T T T T
1300 1350 1400 1430

L7 2}

Hot-pressing temperature {°C)
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respectively.
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Table 1. Flexural Strength and Fracture Taughness of
Hol-Pressed Specimens. 3Y-TZP were hot
Pressed for 1 h at 1506°C and Nh; Doped
TZPs {monalith, composite, and stable TZP)
were hot pressed for 1 h at 1400°C under Ar

atmosphere.

Sample Strength(MPa) | Toughness(MPam'™)
3Y-TZP 950 49
Monolith 1010 7.5
Composite 900 75
Stahle TZP 1000 7.9
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Fig. 3. Variation of flexural strength as a funetion of
aging temperature. 3Y-TZP and monalith were
hot-pressed at 1500°C and 1400°C for 1 h,
respectively.
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Fig. 4. X-ray photoeleciron spectra for C Is and O 1s
core levels for monolity (a, ¢} hot-pressed at
1400°C far 1 h and monolith (h, d) after aging
at 800°C for 50 h.

2l Fig. AR C=02] Hel 2 okalA EAEA
o}, dAz] AZke] dojaAlHA CO 32 H4dE] A=t
HAvt, T 00 Yamaguchi5'¥e] 2xEE A=
hot-press&ol| graphite A1} ZE&=d) 3lek F2d
akA{chermisorbed oxygen)dll 28] A4E CO7F AR
U5z gitse] Eolel Ayl EAlsitet 12
Az CO, 7haz Hahwla AlfelRa wBE 5
HefA Alg Ed e g vrtel ST am Al o
AE A7 Aoz FH=EAch KPS d¥EH
Masaki”7} 15398 28H2{ZrC:281.1 eV, NbC:
281.9 V)2 TgE7] gholon tha COWe] 2]
ong P2ESE hot-press £9 Fo A4YE CO W

COYl vhej i s ghabsly] fsla] AhollA] 1490°CHt
2 DTA/TGAR 42 8 SlgRIe oyl ghgof T
Ay FAg Sl Ay @EsA] gits SF
Alzkelo] Falo 2 WEgir)h COg #de] A= |
2= a)gks 29l Fig. 304 3Y-TZPs} ©vla] =%
400°Co] el A dart Az G e Rl Awst
F23| Axsitr} 1 o4 fxdMe o o4ty Fw
#5171 Dok NbOy7t 27 ol Re) e ghe ay-
TZPH Y} Aol op)2l dal7t £t 800°Cel ] &
ZoME e 2 fRIEck ol 3Y-TZP7t Nbys
74 A7y dolA e v o) 2w 7t o) el X g 2]
al gAdgl dbagEe] £rh o Byl ' 009 ]
£olske] o& 4lEA Dol wed Az AHsE
15471 Ao R ARETE Fig, 3004 3Y-TZP4 dol )
E 2=k 1400°C2) 1500°Co 4 hot-presssH3ATE,

1300~1500°Cell A hot-press@ Nb,0O7F 7 TZP
£ 3Y-TZPAAL dutdog 453ddx 7|3Ee]

FEHAG Ad T 52 UEa>09 5% B7E

1o

p

Fig. 5. Scannng electron mucrographs of monolith (a)
and 3Y-TZP and (b} after hot-pressing at
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