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Low Cycle and High Cycle Fatigue Properties of Hot Extruded Magnesium Alloys

Toshinori OHSHIMA, Tadao HavasHI, Tetsuji NosAKA and Yasuhiro TAKAHASHI

Abstrasct

Although magnesium alloys has recently been expected to perform a significant role in the develop-
ment of right weight structures, industrial demand for them is not yet so large. This is partly because
of their singuralities in the mechanical behaviour such as unsymmetry in reversed stress strain curve

due to the difference in proof stress between tension and compression.

In this paper the singularities

in mechanical properties of magnesium alloys are studied to examine their stress-strain behaviours in
low and high cycle fatigue in comparison with that of an aluminum alloy.
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Table 1. CHEMICAL COMPOSITION OF Mg ALLOY (wt%)

Al Zn Mn

Fe Si Cu Ca

AZ21 | 1.5-2.5 | 0.5-1.5 | 0.15<
AZ31 | 2.5-3.5 | 0.5-1.5 | 0.15<
AZ80 | 7.5-9.2 | 0.2-1.0 | 0.1-0.4

<0.01 <0.1 <0.1 <0.04
<0.01 <0.1 <0.1 <0.04
<0.01 <0.1 <0.05 <0.04

CHEMICAL COMPOSITION OF Al ALLOY (wt%)

Mg Si Fe

Cu Mn Cr Zn

5056 | 4.5-5.6 | <0.30 <0.40

<0.10 |0.05-0.20|0.05-0.20| <0.10
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Fig. 1 Dimensions & Geometry of high & low cycle
fatigue specimens
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Table 2 MECHANICAL PROPERTIES OF THE MATERIALS USED

Material 0.2% Proof stress Tensile strength Fracture ductility
(MPa) (MPa)
[Tens.| [Comp.]
5056 285 283 329 0.84
AZ21 183 121 247 0.35
AZ31 228 109 306 0.47
AZ80 308 191 341 0.10
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Fig. 2 Elastic-plastic stress-strain loops of AZ21 Mg

alloy and 5056 Al alloy
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Fig. 3 Low cycle fatigue diagram of 5056 Al alloy.
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Flg.. 4 Low cycle fatigue diagrams of three kinds of Mg
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Fig. 5 Definition of Unsymmetricity in elastic-plastic
stress-strain loop of 5056 Al alloy (a) and AZ21
Mg alloy (b)

—_
N

o AZ21 4
0 AZ31
® AZ80 1

-
o
T

p

e

=33
T

A
o
=N

A€pc — Aept
€

4=
e
~

T

I
o
R

0.01 0.1 1.0 10
PLASTIC STRAIN RANGE, A€p (%)

Fig. 6 Unsymmetricity index Id versus plastic strain
range A € p in low cycle fatigue stress-strain
curves of Mg alloys
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Fig. 7 Tension-compression stress amplitude versus
plastic strain range in low cycle fatigue of 5056
Al alloy.
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Fig. 8 Tension-compression stress amplitude versus
plastic strain range in low cycle fatigue of AZ21
Mg alloy.
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Fig. 9 Tension-compression stress amplitude versus
plastic strain range in low cycle fatigue of AZ31

Mg alloy.
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Fig. 10 Tension compression stress amplitude versus
plastic strain range in low cycle fatigue of
AZ80 Mg alloy.
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Fig. 11 Low cycle fatigue crack growth test result of

5056 Al alloy.
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Fig. 12 Low cycle fatigue crack growth test results of
AZ21 Mg alloy.
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Fig. 13 High cycle fatigue diagrams of 5056 Al alloy
for various type of stress mode.
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