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ABSTRACT

Although a lot of studies in fracture toughness of Y-TZP ceramics for structural applications have been done, it remains an important
challenge to be able to improve fracture toughness of Y-TZP ceramics. In this research, milling method adding monoclinic zirconia
and Al,O5 to 3Y-TZP was introduced to improve the fracture toughness of 3Y- TZP Experlmental results showed that addition of small

amount of Al,O5 causes to make lots of oxygen vacancies (VO) by substituting AP

" for Zr*". 1t is believed that the produced vacancies

provides useful routes for mass transfer. Y-TZP ceramics having higher microhardness and better fracture toughness was fabricated

by sintering at 1400°C.
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Table 1. Chemical Composition of Raw Materials
(*ND : Not Detected)

Raw materials

Compound
name TZY-3 TZ-25 AKP-50
Conc. (%) Conc. (%) Conc. (%)
ZrO o .

(contain ;HDZ) 94.774 100.00 99.99

Y,04 5.226 ND* ND

Cl ND << ND

Ce ND << ND

Ti ND << ND

Fe ND ND <<

Na ND ND <<

Mg ND ND <<

As ND << <<

| 3vrze

Attrition Mill

Zl'Oz, A|203

= 800rpm, 2h

Characterization

lApparent Density” XRD J lMicrostructtE] IMachanical Propertiesl

» 1300, 1350, 1400, 1450°C, 4 h

« SEM = Microhardness
~EDS * Fracture Toughness

Fig. 1. Flowchart of experimental procedure.

Table 2. Chemical Compositions of the Each Samples for Milling

2. ME 9y

2 Apoae ddes 9FEAdo] 1275 mYgl Y,0,
Z 3mol% 3 = 3Y-TZP(TZY-3, Cenotec Co.,
KOREA)E ARE-8llom, A7 2 BARAIZE AL oKTZ-
25, Cenotec Co., KOREA)$} ALO;(AKP-50, Sumitomo,
Japam)E AHE-SIGITH & A& 58S Table 1°]
ey Slx, AAHA FH=E Fig. 19 Jellidd. z+
Al o] 242 &9 Table 29 7o] sto] £ 2 #3)
son, BHg 8 E A= 2 AUES ¥ 25 U
4 F7E o) &ste] AP RE A=
1350, 1400, 1450°ColA 2Astgow, zhzke] 243 A
Ae o272 Ao wet HR7] 2= s S5

i
J[N' ﬂllo
W

uls % XRD(APD System, Philips, Netherlands)S
stk o W gl (101)E (1(101) DA (111)
B m(11L)F (1D (m(111)9] peakS &H13817) 95k
2 theta B S 25~35°20) M oM 24 89Tt
ARYAIEH 24 F AR e gARVIE A
3171 $iste] B Anlgt 24 A S thermal etching® SEM
(S4200, Hitach Co., Japan)o. 2 F 9] mA|7x2E A3}
A3, 71AA EAZE #FAst7] 938t micro hardness
(MX7164alpha, Matsuzawa Co. Ltd., Japan)E A}-& &t
NAAEE FAAT aa RAEY SH L S3)
5Ye Z7AA Hardness tester(AVK-20, Mitutoyo Co.
Ltd., Japan)S AME-3l4 20kg - fo] S5O 2 152 &<
indentation 3t o™, FEXNA wE FFAAL Antis®
of B # A(1)g o83l F QA s A&t

Kic= 0.016><(Il—:j1)05x((;%) | (1)

A7IM Ko Inden.tatvi‘on Fracture(TF) method®# o] 2]t
2AA Y A, Fe BAAT, He %, C& 4294

Sample Composition
code TZY-3 Conc. (%) TZ-25 Conc. (%) AKP-50 Conc. (%) Overall Y,0; content (mol%)
30 YT 100 0 0 Almost 3.0
25 YT 83 17 0 Almost 2.5
20 YT 67 33 0 Almost 2.0
17 YT 58 42 0 Almost 1.75
30 YTAL 100 0 04 Almost 3.0
25 YTAI 83 17 04 Almost 2.5
20 YTAI 67 33 04 Almost 2.0
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Fig. 2. Apparent density of the specimens sintered at various

temperatures.
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Fig. 3. XRD patterns of the specimens sintered at (a) 1300°C, (b) 1350°C, (c) 1400°C, and (d) 1450°C.
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Fig. 4. SEM images of 20YT specimens sintered at (a) 1300°C,
(b) 1350°C, (c) 1400°C, and (d) 1450°C.
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Fig. 5. SEM i 1mages of 25YT specimens sintered at (a) 1300°C,
(b) 1350°C, (c) 1400°C, and (d) 1450°C.
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Flg 6. SEM images of 30YT specimens sintered at (a) 1300°C,
(b) 1350°C, (c) 1400°C, and (d) 1450°C.
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Flg 7.SEM images of 20YTA1 specimens sintered at (a)
1300°C, (b) 1350°C, (c) 1400°C, and (d) 1450°C.
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Fig. 8. SEM images of 25YTAI specimens sintered at (a)
1300°C, (b) 1350°C, (c) 1400°C, and (d) 1450°C.
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Fig. 9. SEM images of 30YTAI specimens sintered at (a)
1300°C, (b) 1350°C, (c) 1400°C, and (d) 1450°C.
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Fig. 10. Average grain size and change rate of grain size of the samples sintered at various temperatures.
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Fig. 12. Yttria distribution of 30YT (a) and 20YT (b) samples sintered at 1450°C.
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