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Abstract: 3YSZ + (x) ALOs; composites (x = 20, 40, 60, 80 wt%) were fabricated and the influences of particle sizes

of Al,O; on their microstructures and mechanical properties were investigated with XRD, SEM, vickers hardness and

fracture toughness. Al,O;~3YSZ composites containing Al,O; powder of a 0.3 um and an 1.0 pm, which are here in

after named as AlLO3(0.3 pm)-3YSZ and ALO3(1.0 um)-3YSZ, respectively, were made by mixing raw materials,
uni-axial pressing and sintering at 1,400°C, 1,500°C, and 1,600°C. Al,0;3(0.3 um)-3YSZ composites show the higher
density and the better mechanical properties than ALO;(1.0 um)-3YSZ composites. The Vickers hardness of the
Al,03(0.3 pm)-3YSZ composites show a peak value of 1,997 Hv at the content of 60 wt% Al,Os;, which is a slightly
higher value in comparison with 1,938 Hv of the Al,O;(1.0 um)-3YSZ composite. However, the fracture toughness of

Al,O3-3YSZ composites monotonically increases with decreasing the content of AlLO; without any peak values.
ALO;3(0.3 pum)-3YSZ and ALO;(1.0 pm)-3YSZ composites sintered at 1,600°C have a maximum value of a 6.9
MPa'm'? and a 6.2 MPa-m'?, respectively at the composition of containing 20 wt% ALO;. It should be noticed that

the mechanical properties and the sintering density of the Al,O3-3YSZ composites can be enhanced by using more fine

Al,O; powder due to their denser microstructure and smaller grain size.
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Fig. 1. Relative density of 3YSZ + x wt% ALO; composites (x
= 20, 40, 60, 80) sintered at various temperatures.
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Fig. 2. Vickers hardness of 3YSZ + x wt% ALO; composites (x
=20, 40, 60, 80) sintered at various temperatures.
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Fig. 3. Vickers indentation of 3YSZ + x wt% AlL,O; composites
(x = 20, 40, 60, 80) sintered at 1,600°C.
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Fig. 4. Fracture toughness of 3YSZ + x wt% Al,Os; composites
(x=20, 40, 60, 80) sintered at various temperatures.
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Fig. 5. SEM images of 3YSZ+x wt% AlOs; composites (x =
20, 40, 60, 80) sintered at 1,600°C.

7tz Atsdoh 2¥37] lum, 0.3pm AlH 2%
Al,O; 3teFo] 20 wt% Y o zrzb 6.3 MPa'/?9} 6.9
MPa'/?e] z|tfo] majld g UERAQIcE o ZAxt
2 gojdot ol ETF ALO0sSl Y 277t A
&35 o dects 242 ¢ 4 AT

a8 5= A7 1,600°CoA AZAFH AlL,O; B
3717} Z¥2F 1 pm, 0.3 pmQl 3YSZ + AlOs 23|
0. 40, 60, 80 Wt%)o] T}THES LtEhd ZAPHA

—
N

X =

a) 1400°C £ @ Tetragonal (Zr0.)
= W Corundum (AL0;)
® _ s _ -
= g2 &g g3
£ |omimo, | IF A
= |aowtxnaio, _ — —
w D = L5 =
5 2 = = =
b= L] A= % h L S
= S0wL% ALD,
s S !
BOWLY ALO, | %
20 30 a0 50 60
kb) 1500°C =) @ Tetragonal (Zr0;)
= W Corundum (Al,0;)
g ) ga =<
= &= - =
=] 4 = 2e
3 |zommano, S X I
Z |aowrxaLo, -
2 g s Z g
- = = =
-E = ] > o . "L LINEY, T
= S0wL% ALD,
|sowese a0, L) PO hn]
20 30 40 50 50
kc} 1600°C @ Tetragonal (Zr0.)
. H Corundum (Al;03)
s =~
= T gs g & & T
£ 20wt.% ALO, 2= £s g % 5|
2 & = = &
=t s f| : 2 g
= 1 5 X M ]
e a0wt.% AlLO, A
£ 50wt.% ALO.
= =2 .. A Y b
Bowt.% A1,
I T ? l 1. AN A
20 30 10 50 &0
20

Fig. 6. XRD patterns of 3YSZ + x wt% ALO; (1.0 um)
composites (x =20, 40, 60, 80) sintered at (a) 1,400°C, (b) 1,50
0°C, and (c) 1,600°C.
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Fig. 7. XRD patterns of 3YSZ + x wt% ALO; (0.3um)
composites (x = 20, 40, 60, 80) sintered at (a) 1,400°C, (b)
1,500°C, and (c) 1,600°C.
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