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Abstract: The influence of shot peening on the microstructure of surface layer and high cycle fatigue properties of
high-strength wrought ZK60 magnesium alloy was studied. The results show that shot peening effectively improve the
fatigue properties. Both the surface microstructure and texture of ZK60 magnesium alloy change greatly after shot
peening. The fatigue limit increases from 140 to 180 MPa after shot peening with the optimum Almen intensity of 0.05
mm, the improvement of 29% in fatigue limit is achieved, and the fatigue life is significantly increased. In addition, the
magnesium alloy ZK60 shows an obvious overpeening effect.

Key words: ZK60 magnesium alloy; shot peening; fatigue properties

[1]

1.8 g/em’

(5133001A) (06PJ14062)

2008-10-28 2009-01-14
021-54742619 E-mail: liuwc@sjtu.edu.cn



1734 2009 10
[2]
250~400 pm 55 2.4~2.6 g/lem’
( ) 73%Si0,, 8%Ca0, 4%MgO, 13%Na,0,
2%A1,0;
B4 WANG 100 mm
0.02~0.40 mm'N
R=1
100 Hz Leica MEF—-4M
D/MAS-IITA X
[6-7] X
JSM—-5600LV
[8]
2.1
1 ZK60 XRD 1
el a-Mg MgZn,
ZK60 X
ZK60
°o— g -Mg
v — MgZn,
1 o
[+]
ZK60 ( o
%) Mg-5.54Zn-0.56Zr . J
4100 mm350 mm AN | V- S, W ¥ ) -
400 14h 390 o
O iM A JL..[:A i
d26.8 mm 14
Zwick/Roell Z020 20 30 20 50 60 70 80
20/(7)
15 3.6 2mm 5%<10*s 1 ZK60 XRD
1 Fig.l1 XRD patterns of ZK60 magnesium alloy before and
after shot peening: (a) Unpeened ZK60; (b) Peened ZK60
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Table 1 Tensile properties of ZK60 magnesium alloy 3
o/MPa o,/MPa Al% 2 ZK60
v S v S v S
237 4.1 312 4.6 15.5 0.8 ( 2(b))

v is average value, S is standard deviation.
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Fig.3 Section topographies of peened ZK60 at different Almen intensities: (a) 0.05 mm; (b) 0.10 mm; (c) 0.30 mm
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Fig4 {0001} and {1010} pole figures of ZK60 before and after shot peening: (a) Unpeened ZK60 {0001}; (b) Unpeened ZK60
{1010} ; (c) Peened ZK60 {0001}; (d) Peened ZK60 {1010}
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Fig.5 Surface morphologies of peened ZK60 at different Almen intensities: (a) 0.05 mm; (b) 0.10 mm; (¢) 0.30 mm; (d) 0.40 mm
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Fig.6 Changing curves of surface roughness with Almen

intensity for peened ZK60
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Fig.9 Fatigue life vs Almen intensity of peened ZK60 at
stress amplitudes of 185 and 200 MPa
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Fig.10 S—N curves of ZK60 magnesium alloy after optimum

shot peening
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Fig.11 Fatigue fractographs of ZK60 magnesium
alloy: (a), (b) Unpeened ZK60; (c), (d) Peened
ZK60, 0.05 mm; (e) Peened ZK60, 0.40 mm
(arrows indicate crack nucleation sites): (a)
Overview; (b) High magnification; (c) Overview;
(d) High magnification; (¢) Overview of fracture

surface
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Fig.12 SEM images showing close-up near crack initiation
region of ZK60 magnesium alloy: (a) Unpeened ZK60; (b) 0.02~0.10 mm
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