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Abstract It is the aim of this paper to propose the empirical fatigue crack propagation model fit to describe a
crack growth behavior of AZ31 magnesium alloys. The statistical data of a crack growth for an estimation are
obtained by fatigue crack propagation tests under the three cases of maximum load. The empirical models
estimated are Paris-Erdogan model, Walker model, Forman model, and modified-Forman model.

It is found that the empirical model fit to describe a crack growth behavior of AZ31 magnesium alloys is
Paris-Erdogan model and Walker model. It is also verified that a fatigue crack growth rate exponent of a
empirical model is to be a material constant.

Key Words : Empirical fatigue crack propagation model, Magnesium alloy, Maximum load, Fatigue
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[Table 1] Chemical composition of AZ31 magnesium
alloy(wt, %)

Al Zn Si Mn Cu Fe Mg

3.29 0.95 0.04 0.31 | 0.003 | 0.01 Bal.

[E 2] AZ31 shligratae) 7144 42

[Table 2] Mechanical properties of AZ31 magnesium alloy

27} % (MPa) Q1&}7} &= (MPa) AAE(%)

198.3 264.4 21.95
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[Fig. 1] Fatigue crack growth rate data for 20 duplicate

specimens under maximum load 2.00kN
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[Table 3] Parameters of empirical fatigue crack propagation

model

=d | e 2.00 szngkN) 2.50
Paris- G 1.40E-10 | 1.98E-10 | 1.50E-10
Erdogan my 3.55245 | 3.37908 | 3.49507
G, 9.04E-11 | L51E-10 | L17E-10
Walker My 357137 | 348423 | 3.58335
k -1.07714 | -4.47E-04 | -5.09E-05
Forman Cs, 272E08 | 6.47E-08 | 1.01E-07
my 222731 | 1.86842 | 179280
modified G 3.01B-06 | 421E-06 | 5.51E-06
Forman my 0.32069 | 027793 | 0.24987
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[Fig. 2] Comparison of fatigue crack growth rate data
between experiment and empirical models under
maximum load 2.00kN
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[Fig. 3] Comparison of fatigue crack growth rate data
between experiment and empirical modes under
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[Fig. 4] Comparison of fatigue crack growth rate data
between experiment and empirical models under
maximum load 2.50kN
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[Fig. 5] Fatigue crack growth rates predicted by empirical
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