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ABSTRACT

Biaxial fracture behavior of alumina specimens with the diameter of 20 mm and four kinds of thickness of 1.9, 2.3,
2.6 and 2.8 mm was studied by the ball-on-3-ball test and the fracture results were analyzed by the analysis of variance
{ANOVA) The strength. measured with the down speed prescribed in ASTM, showed that the measured strength was not
dependent on the thickness of the specimens, Bquivalent radivs and crack-branching number were observed to increass
linearly wilh the thickness of the specimens. The jog direction was observed to study the effect of grinding dircction on
surtace flaws. It is thought that the surface finishing with #600 grit diamond wheel did nol affect the surface Maws of the
specimens.
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Table 1. Properties of Alumina Specimens

Property Valuc
Four point bending strength 360 £ 23 Mpa
Fractwe toughness 391 & 0.15 MPa - m"
Density ?99812%)00| gfem’
Grain size 23 pMm
Elastic modulus 330 + 29 GPa
Prissen’s ratio(compression) 027
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Fig. 1. Weibull plot of the biaxial strength of alumina
specimens with various thickness,
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Table 2. Data for Biaxial Strength, Weibull Modulus, Real
Radius, Equivalen. Radius and Crack-Branching
Number of Alumina Specimens

Thickness o
(mm) 1.9 \ 23 2.0 28
SO6 =72 | 477542 [ 47151 | 485 %46
Biaxial - 1 ANOVA
strength F=1.66163
(MPa) p=0.18225 > (.05 = not
significantly ditferent
Wertbull -
modulas 6.5 11.20 0.64 1091
0.626+ 0.633 =L 0724+ 0733+
0.028 0.026 0.036 0.038
Real
radius ANOVA
() F=68.01247
p=0 < 0.05 = significantly
different
0774+ 0.883 % L.O09 £ 1072+
i ani2 .020 0.017 0033
Equivalent
radius ANOVA
(mm} F=784.95857
p=0 < 0.05 = significantty
different
395+ 0.90|420 +0.62|14.35 £0.93 |4.74 +0.87
Crack: 1 ANOVA
h anchmg F:B.G"S7 40
number p=003283 < 0.05 = significantly
different
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Fig. 2. Real and equivalent radius as a function of thickness of
alumina specimens for biaxial test.
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Table 3. Scheff Test for Real Radins of Alumina Specimens
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Table 4. Scheff Test for Equivalent Radws of Alumina

with Variouy Thickness
Thickness
{mm) 1.9 23 2.6 2.8
1.9 0.000763 | 0.000000 | 0.000000
23 |demficandy 0.000000 | 0.000000
erenl
significantly |significantly

26 |“tferenr | different 0.02805%
g significantly |significantly |significantly

- different dilfercnt different
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Figz. 3. Crack-branching number of alumina specimens with
vartous thickness,
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Fig. 4. Biaxial strenght of alumina specimens as a finction of
crack branching nummbcr.

Table 5. Scheff Test for Crack-Branching Number with Varous
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Table 6. ANOVA, for Biaxial Strength of Alumina Specimens
with Vanous Crack-Branching Number

Thickness
Thickness i
(mn) 19 2.3 2.6 28
1.2 0.826838 | 0.512542 | 0038158
Not
23 |significandy 0936237 | 027233
different
MNot Not
2.6 |significantly |significantly 0.562049
different | different
e Not Not
25 (& ificantly significantly [significantly
dufferent. =difff:rerlt different J
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Fig. 5. Distribution  of angle between jog direction and

erinding direction for alumina specimens with various
thickness,

Table 7. Uniform Distribution Test for Angle Between Jog
Direction and Grinding Direction of Alumina

Specimens

Angle fy £, (fo;:e)"
015 1604938 16.67 0432311
15°~30° 2222223 16.67 1.84926
30°~45° 13.58025 16.67 0.57268
45°~60° 740741 16.67 5.14671
60°~75" 2098765 16.67 1.1183
75°~00" 19.75309 16,67 0.57021

Sum 10000 100.00 928026
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