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Fatigue Crack Initiation Behavior and Notch Sensitivity
of AZ92A Magnesium Alloy

Kazuhiro KUSUKAWA?*? and Ken-ichi TAKAO

*3 Department of Intelligent Mechanical System Engineering, Kochi University of Technology,
Tosayamada, Kami-gun, Kochi, 782-8502 Japan

Plane bending fatigue tests were carried out for sand cast magnesium alloy AZ 92 A-T 6 in air
at room temperature, in order to investigate fatigue crack initiation behavior and notch sensitivity.
Successive observations on the surface have shown that the fatigue crack initiates along the slip
bands’in an « grain and starts to grow into the neighboring grain or lamellar precipitate phase. The
notch sensitivity was higher than that in pure titanium that has hcp crystal structure. However, no
non-propagating crack exists for a sharp notch (p=0.1 mm). Fractography using SEM has shown
that the crack in which the micro pores in the vicinity of the surface became an origin, propagated
and often led to final failure in the region of life Ny=5X10°% In this case, the initial stress intensity
factor ; 4K in: was from 0.52 to 0.73 MPa-+/m, when the micro pore was considered to be a crack.
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Table 1 Chemical composition of material
(wt. %)
Al Zn Mn Si Cu Ni Mg

8961 1.94 | 0.14 | 0.023 | 0.002 | 0.002 | bal.

Table 2 Mechanical properties of material

Proof Tensile | Elongation Young s
stress strength modulus
Jo2 MPa Op MPa % E GPa
148 282 7.0 43
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(b) Notched specimen.

Fig.1 Specimen configurations in mm
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Table 3  Stress concentration factors of
notched specimens
o (mm) | 2.0 1.0 | os 02 | 01
K, 136 | 1.53 | 1.75 | 2.28 | 2.88
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Fig.2 S-N curve of smooth specimens
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Fig.3 Successive observation on a specimen surface under 0. =110 MPa
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Fig.4 SEM observation on flamed area in Fig.3
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Fig. 5 Crack growth rate of small fatigue crack

3-2 Y)R&EME EYIREFTHBTSB S—N
HIZER 6 ITRT. APFETHEAL YR EMTO
B/NIREXEIT=01mm THoH7=D, ZOkD
BRENWTIRZILBNTHERHESHIED SN
7=.

BYIREMD 107 EIRRHEIBRE 0, EX 3ITRLI
HEPREKDERDI 0, I BITHYXREET
DOHBR KIS K- 0, % EW\HOBERBERE 0,, T
XTI E, YIRZEEDOYE 1./ 0 DK
EROIRENFOBENI K-> TH 7 1TRT. 2
D Kt 0w/ Tup vs. 1.7 0 BHRERTHBRIE LITHE
BT 3ETOMBIOYIRERENMBENEEXRL
T, BOOREBEAH B (hep) DRF Y >
&, FEEITOYREZRENBNDNE(LT LI =T L
BLODTF—F ER LD, MBI OYIRERE
mHEDOPMICH S. :

INSSEMBOYIRZREIZOHBOY X E

& 120
S L

, 100 |

o !

Q 80 -
‘g b <
= 60F 1
% [ 20 ]

.0 mm

s 40 o= 1.0 mm )
2] 0.

4 20 F :o.gn":"n
= p=0.1mm
()] 0 1 3 3

10° 10° 108 107 108

Number of cycles

Fig.6 S-N curves of notched specimens
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Fig.8 Fracture surface of slip bands crack

20 L m
Fig9 Fracture surface of crack in which the micro

pore becomes an origin of failure
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Fig.10 Fracture surface of notched specimen
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Table 4 Initial stress intensity factor range of
micro pore cracks

ol 0, A O gocar | Varea AKini
(mm) | (MPa) | (MPa) (ﬂm) (MPa -Jm )

10 90 178 10.9 0.52

2.0 80 202 9.1 0.54

1.0 90 236 12.2 0.73

0.2 60 220 10.9 0.64

0.1 50 124 11.2 0.64

0.1 50 258 8.2 0.66
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Fig.11 Schematic illustration on notch sensitivity

of micro pore crack
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