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Research Progress in Fatigue Behavior of Cast Magnesium Alloy
An Rushuang'?, Su Xin"'?, Feng Zhijun"*, Li Yufei'?
(1.Shenyang Foundry Research Institute Co., Ltd.;

2.State Key Laboratory of Light Alloy Casting Technology for High-end Equipment)
Abstract: The fatigue strength and fatigue life of typical cast magnesium alloys were reviewed, and the initiation
and propagation mechanism of fatigue cracks in cast magnesium alloys were described. The effects of the matrix
microstructure, grain size, the second phase, the casting defects and working environment on the fatigue proper-
ties of magnesium alloys were expounded, and the methods to improving the fatigue properties of magnesium al-
loys were pointed out. Finally, the future tendency on magnesium alloy fatigue was put forward.
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Tab.1 Strain fatigue parameters of Mg-Al-Mn-Gd alloy in
different treatment states
%t /% ¢ ¢'t/MPa b K'/MPa n'
S 2.11 —0.375 622,53  —0.167 1227.97 0.353
AP 3.53 —0.407 512,95 —0.140  425.92  0.180

T e T PEAR A 0 N 57 SR S K R B W R B o kK
5790 R KA PR 3R R K O A1 P A8 T AL 4 B
£2 FRERS Mg-Al-Mn-Ce & &M THESSHD
Tab.2 Strain fatigue parameters of Mg-Al-Mn-Ce alloy in

different treatment states
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Tab.4 Strain fatigue parameters of AE42 magnesium alloy

at different treatment states

%1 et/ % c o't/ MPa b
A7 1.561 —0.339 2 725.6 —0.218
[ 5 4 If R A 1.402 —0.319 928.3 —0.232

s et/ % ¢ ¢'t/MPa b K'/MPa n'
JE 55 2 7.93 —0.503 1424.36 —0.250  687.60  0.260

B 2 A 5.26 —0.550  551.42  —0.172  387.61  0.153
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Tab.3 Strain fatigue parameters of AS41 magnesium alloy

in die casting and solid solution state

%M e/ % ¢ ¢'1/MPa b K'/MPa n'

472 1.320 —0.325 01 408.000 —0.127 03 1 003.70 0.338 97
%A 0.501 —0.163 87 417.388 —0.117 94 5 955.25 0.605 12
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ANFEARAS AEA2 95 35 86 4 4 09I 8 95 55 0 A8 2 80 I 3R
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Mg-Nd-Zn-Zr 45 4 B A B 19 38 R + &
AR AR BB MR RE 5 R LR AZ91D &ML . %
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(NZ30K) B A 4 1w Ji 0 55 47y - 153 B4 2R O 107
F GSC-NZ30K-T6 # & 4 1 GPC-NZ30K £ & 4 1 4%
190 55 58 2 73 30l o 75.27 MPa Hl 76.39 MPa, X it
T A 8 75 0 . Mg-Nd-Zn-Zr BE 5 8219 S
N ik, 15 2096 20 U 107 I & Rs ROE 43 5l g 596
pm Fl 94 pm BG4 1) S50 9% 57 58 B 43 31 R 60 MPa Fil
70 MPa, AS[A] iR RO X 10 9 95 57 568 5 L3 5
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Tab.5 Fatigue strength of the Mg-Nd-Zn-Zr alloy with

different grain size

kL RS/ W 57 98 B/ MPa
pm 10* 10° 109 107
94 — 98.4 76.8 70
596 111.2 80.8 63.6 60
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Fig.2 Comparison of fatigue life of the Mg-3.5Y-2.4Nd-0.5Zr

alloy under T6, heat treatment and T6, heat treatment
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Fig.3 Relation between the amplitude of total strain, elastic

strain and plastic strain and the number of cycles with failure

of the alloy under different T6 heat treatment conditions
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