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A Study on Fatigue Life and Fatigue Crack Propagation Behavior of
MMC

Sun Chul Huh', Won Jo Park’ and Yong Bum Choi”

ABSTRACT

The objective of this study is to investigate fatigue life and fatigue crack propagation behavior. The experiment
of fatigne life for MMC have been carried out for the stress ratio R=0.1 at 20Hz. Fatigue life limit of AC4CH
alloy is about 70 MPa and Fatigue limit of MMC has been increment to 120 MPa, therefore, fatigue limits of
MMC is about 71 % higher than that of AC4CH alloy. Crack propagation tests on half-size CT specimen of
thickness 12.5mm were conducted by using sinusoidal waveform. The crack length was monitored by compliance
method. Test conditions were at 0.1 and 0.05 of load ratio at 10Hz of loading frequency and test load was 2.3kN.
The effects of stress ratio on the fatigue crack propagation behavior for MMC was discussed within the Paris law.
As the results of this study, Fatigue crack propagation increased with increasing the load ratio.
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Fig. 1 SEM photographs of aluminum borate
whiskers
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Table 1 Chemical composition of AC4CH aluminum
alloy (Wt. %)

Cu} Si {Mg|Zn| Fe |[Ma|Ni| Ti {Pb| Sn| Cr| Al

Bal-
0.20{ 7.510.45{0.10]0.20{0.10(0.05{0.20{0.05]0.05/0.05

ance

Table 2 Properties of aluminum borate whisker

Chemical composition | 9ALO; - 2B0;
Crystal structure Orthorhombic
Lattice constant( A°)

a axis 7.69

b axis 15.0

¢ axis 5.56
Whisker axis c axis
Length (ym) 10 ~ 30
Diameter (ym) 0.5 ~1.0
Melting point (C) 1420 ~ 1460
Density (g/ci) 2.93
Young's Modulus (GPa) 400
Tensile Strength 8
Moh's hardness 7
Thermal expansion

coefficient(10°/K)
axial 4.4
radial 1.9
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Table 3 Specifications of preform

Type Raw material | Blended quantity
Aluminum borate
. 9A]203 . 23203 lZOg
whisker
Ion water 1000mi
olym vinyl
Organic bind poly Y S5mi
alcohol 109
Coagulation polyma 29 Sml
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Fig. 3 Fatigue test specimen (unit : mm)
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Fig. 5 SEM photographs of AC4CH and MMC
structures ( a) AC4CH b) MMC )
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