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ABSTRACT

An mvestigation of the crack propagation behavior of AL0;-33Vol% SiC, at 14007 was conducted with various
loading frequencies. Higher crack propagation was observed in lower frequency and higher load ratios. Interface
sliding fracture due to glassy phase from the oxidation of SiC.. and cavitation along grain boundary of diffusional
creep appeared to be Lhe mam mechanism of faligue fracture in slower crack propagation while inlerface sliding
and whisker pull out aided by glassy phase formation played main rcle of fatigue [racture for higher crack
growth condition. The frequency effect on deformation behavior was discussed with a Maxwell model.
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Table 1. Properties of Al:O;-33 Vol% SiC, Compo-

site
Density 3.74 g/ce
Porosity Gas Tight
Melting point 2040
Vickers Hardness (10kg Load) 2100
Modulus of Rupture (4PT-as machined) | 694+ 42 MPa
Young's Modulus 395 GFa
Modulus of Rigidity 160 GPa
Poisson's Ratio 0.23
Characteristic Strength 715 MPa
Fracture Toughness K, 8.8 MPay/m
Thermal Expansion (25—500T) |8.0x 10~ °m/mC
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Table 2. Fatigue Crack Propagation Characteristics at

1400T
Frequency| R A AK range
n
(Hz) |ratio mm/cycle {(MPay/m) ™" | MPay/m
015} 6581 AA7 71077 3.5~6
01 125 | 125 1.2x10°® 2~4
075 114 233104 1~2
12 015 3.7 4,0x1077 3.5~5
040 | 484 212077 25~35
50 040| 3.16 421077 2~3.5
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Fig_ 1. Frequency effect on fatigue crack growlh rate
al 1400T.
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Fig. 2. Comparison of crack propagation wvelocity bet-
ween static and square wave cyclic loading of
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Fig. 3. Comparison of fatigue crack propagation velo-
city hetween static and square wave cyclic loa-
ding of 0.5 Hz.
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Fig. 4. Comparison of fatigue crack propagation velo-
city between static and square wave cyclic loa-

ding of I Hz
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Fig. 5. TEM photograph showmng glassy phase and mi-
cro-cracks near fatigue crack fip tested at 1400

o
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Fig. 6. SEM photograph depicting zone of oxidation
along crack wake; extrusions are composed of
whiskers and plassy phase.
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