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ABSTRACT

Mechanical properties of zirconia were characterized with ring on ring disk bend test. The zirconia was prepared by plasma
activated sintering (PAS) and pressureless sintering in the temperature ranges of 1200°C to 1500°C. It was found that density and
hardness of the zirconia sintered by PAS were higher than those of the zirconia fabricated by pressureless sintering at all sintering
temperature. Grain size of the zirconia sintered by both methods was increased with increasing sintering temperature. However,
the grain growth of the virconia fabricated by PAS was restricted, compared with the zirconia fabricated by pressureless sintering,
showing finer grain size in the zirconia by PAS. Fracture toughness of the zirconia sintcred by PAS showed the maximum value
at 1300°C and then gradually was decreased with increasing the sintering temperature. For the zirconia sintered by pressureless
sintering, fracture toughness was increased with increasing the sintering temperature. Only tetragonal phase was observed in the
zirconia sintered by PAS over all sintering temperatures. However, 4 mixed phase of monoclinic and tetragonal phases was
investigated in the zirconia sintered by pressureless sintering, and the content of tetragonal phase was increased with increasing
the sintering temperature. Subsequently it was verified that the optimum sintering temperatures in PAS and the pressureless
sintering were 1300°C and 1500°C, respectively. The grain size and the content of tetragonal phase affected fracture toughness of
the zirconia sintered by each sintering method.
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Fig. 1. Schematic of plasma activated sintering process.

A 37w A 9 (2000




858 MES - HA7] - FA7%
7+ A 2] #7914 ring on ring disk bend testd
Stagel | Stage2 Stage3 Staged Mg olgsle] AL, ring on ring disk bend test
) | NEEE Fig. 39 JERNSITE ring on ring disk bend
: ‘ testl 7 PA1 o= PASHT A3t AFBo R AFE disk B
i ore] 2BAE 1 pnbA Bokek ARBL ALEsken.
A ohgs) Z2th Fig 3@olAXE disk® A1Fel
Pressure Temperature YES =7 ] $18Fed Vicker's indenterE A E 7 ]
Temperature ; === b Density (Instron 8503, USA)2| load cellell #&3ted <F 200~500
Density / i ‘3-\} N #oofla] 9+&515L 71519921 crosshead speed= 0.02
/ ! iy mm/min® skt ¢Ee] HAE A Fig. 3bIMAE
/ IR w7 1/8 inch ringQ® AHES X A&kal, ¥ 1/16 inch
i b ringgele] indenters AMEEI EH WEE VI8l S, o
! \ W crosshead speedy= 0.1 mm/min®.= 315t
! \
/ \ Ring on ring bending mode®lx HIAZZE 4 (=
4 \ Apgale] AT
Time o = 3Fm[(l+u)] _+g_1_u(1m_)a } n
Fig. 2. Schematic of plasma activated sintering pressure, tem- R’
ature and densit, files.
perature and density protiles oJ7)A] a= BFE W WHA(1/8 in), bE AH ¥ REE(/
) o o 16 in), RS @ ¥4, 6= ¥ 7, ve Zole HW
7} AFLoA sA7F 7] F %‘_@tﬂ L AR 9] A7) F = 9192781, 287 o v7wolth
T PASHOA S} 2 712 AlFskodct shA | A2 o] 22 # 34 (Fracture Resistance)?] o4 0]
ol Z+ AZFPAS B AdadpIMe] FAATE 4 o olEal= AL ehd A9 S194(K)E ol
Hldgg g 4 2dAe) 2 8 AR WS ST F g ) 4 32 o4y 7T > glom) ™ ol AHgE
A 22548 vehlle fANZRE s BAASEE (186 GPa),'" ZH=(00E Vickers YA 2%
o 129 74°F A8t
22. 54 @it
= FH9 2@y o8 AxE LFA dEE o;° = mF+C (2)
Archimedes 98]& ol43 = "“é 7] (PRECISA 205A,
Korea)Z2 274319eH, A= HE7|(FM-Te, Future-Tech . ! R
Corp. Japan)& A3} 1 kfu] =g 152 7lsld =34 m= ¥ kT, (K_) @J 3
stk 24(1-20)(/2ntan®)’
+—— Load Cell —0 44— ‘
F Upper Ring
Diamond Indenter -— Specimen
/ Specimen Lower Rine
I [ Steel Ball
“#———— Holder
44— Tlolder
(®

(a)

Fig. 3. Schematic drawing for testing apparatus; (a) controlled indentation and (b) ring on ring disk bend test
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