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Abstract: The primary aim of this study is to investigate the probabilistic characteristics of the fatigue parameters that describe the
fatigue crack growth behavior in magnesium alloy. Statistical fatigue crack propagation experiments have been performed on rolled
AZ31 magnesium alloy CT specimens with different specimen thickness, load ratio, and maximum load at ambient temperature in a
laboratory. Using the statistical fatigue data obtained from these experiments, the goodness-of-fit of the probability distribution of the
fatigue behavior parameters is evaluated in this study by performing statistical analyses. The crack growth rate coefficient is a fatigue
parameter having a very large COV(Coefficient of Variation), but the variation of a crack growth rate exponent is not substantial. It is
considered that a crack growth rate exponent can be a material constant. It is also found that the best fit probability distribution of the
parameters such as the crack growth rate coefficient and crack growth rate exponent for a magnesium alloy is a three-parameter Weibull
distribution, and two-parameter Weibull distribution is a good distribution only for the crack growth rate coefficient.

_ ey . B : A7 (mm)
Pow HUIBHS(KN)

a : €4 ol (mm) COV : W5 A4 (Coefficient of Variation)
N . Alol & A?  :Anderson-Darling 7378 EA|%
da/dN 1 ¥ 2737 (m/cycle) a AT
AK &SI $l(MPay m) F() o FARESS
C G EEAT n c ASNS
m TGS EA G
R : 85 1. M &

1 Corresponding Author, choiss@syu.ac.kr . . . o
© 2011 The Korean Society of Mechanical Engineers A28t 2 Qlste] ojitstetAaEs EEe =4




376 B
el MES HEH] 9% o] Bad A4
of Aus Aok ABA 5 FENGANE o4t
e wWES Fol7] 918 olg b4 kel o
T3 Qo 53 ALAAE ol g3t A5A
S AR A oltsdws MERs ol

4 Agst a7 980 Ruxgc®
v g2 WETF 1.738g/em’ O 2 A H]Fo] &

Tl 23, Ao 14 FEdel HX ggow
Agad F M e Aotk mlavge

3 AET} A0 o W
%#ﬂﬁiwm1l¢£iﬂ7hW}ﬂ
g4, @arel2, A7) 9
shuel Axse] o 2}
Be moly aAolt aEe
sAeA Badeiad e 2

gl
%—__

k1
A0 o
e o
.

> Noox 1 R
M 4oy Ko
2
=
— N
= 1 o
di
i

BN
i
(o]

= e 0l AR d g
B, ey g

i A% 2aE A%
= g

M
fo
>
ox I
-

o
o
i
rt
a i
0,
=)
fu
Jlm
oX,

¢

o il L ln moi'
o &L uu

i ok
o

d

2.1 AEXZ 2 AlH

W 2ad A gel] AHEE Ass g who
FEEQ AZ31 FAeln, AT ASTM E647-
00 7+ APl g} CT(Compact Tension) S | &3}

ATk AlHel A7) FH(W)©] 50.8mm ©]™, FH
Hpom A% WY JFL AW S5k

AR BY 2AH AEHS AHst =45k
22 I Z2AEM oA S
N—&J }\]}\Eﬂo 100kN _9_ 2k o 001— /\ﬂl‘i’\] -ﬂi
Ag71E vlolA=2H %Eii G E3k5 Ast
TE AR oY, Ao d7] FoA ASTM
E647-00 FA0| e} F2AdHAaAE S 735}
St

CT Al =X59o] 7|A7FgaxssE AAs A 4
2] gt ﬁ%ﬂﬁ%% WE7] $Ete] ouFEdolE
3.0mm = Aolo] T ZAHS HAston, A4
;ﬂgcﬂg

Bl Ato] =49} 3057.:_10]‘:—‘ AFEHE 2% 74140}
] X%%B‘}‘iiﬁ}. dddol= Z-ACNAE ol &3t

Aol #AEYdelE Sl PT

Table 1 Fatigue loading condition

Experimental conditions Value

Specimen thickness, B 475 .6.60.9.45
(mm)

Load ratio, R 0.05,0.10,0.20, 0.30

Maximum load (kN) 2.20,2.25,2.50

Frequency (Hz) 10

Wave form Sine
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Fig. 1 Fatigue crack growth curve (R=0.20, B=6.60mm)
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Fig. 2 Curve fitting of fatigue crack growth rate data of
specimen number 5 (R=0.20, B=6.60mm)
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