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ABSTRACT

The dynamic faligue behavior of alumina ceramics was ohserved at room temperature using four point
bending syslem The dynamic fatigue fracture strength and the dynamuc fatigue hfctime were observed as a
function of crosshead speed and the notch length. The notched specimen showed the smaller deviation in dy-
namic fatigue fracture strength than the unnotched specmmen. The crack growth exponent n and the ma-
terial constant A of the notched specimen could be represenled as funclions of the noleh length. Fracture
strenglth of the gpecimen calculated from the notch length, when the notch lengih was regarded as the
crack size, was in good agreement with the measured 4 pomnt bending strength. Fracture surface of the
specimen showed the different fracture modes according to the crosshead speed. The [owr point flexural
strenglh, fraclure toughness, Youngs modulus and Weibull modulus of the alumma werc measured as 360
MPa, 3.91 MPa.m", 159 GPa, 17.64, respeclively.
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Table 1. Properties of AL}, Cerarmcs

Property Mean Value Bg}gﬁtﬂ
4 Pomnl Bending Strength | 360 MPa 23
Kie 391 MPa m'"™| 015
Young's Modulus 155 GPa 11
Denaity 391 g/em’ 0.1
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Fig. 1. Werbull plot of four pomt flexural strength of

alumina ceramics.
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Fig. 2. Fracture strength of alumina ceramics as a func-
tion of crosshead speed.
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Fig. 3. Dynanuc fatigue liletime of alumina ceramics
as a function of crosshead speed.
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Fig. 4. Fracture strength of alumina ceramics as a
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Table 2. The Variation of Constants n and A According

to Notch Length z
Notch length Crack growth Constant
z (mm) exponent
n
(.24 46.24 1.97 % 207"
05 38.76 8.75%10™
1 28.35 1.31x10*"
1.5 19.01 5.37%10™
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Fig. 6. Constant A as a function of notch length z.
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Fig. 7. Dynamuc fatigue lifetime of alumina ceramics
as a function of stress rate.
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