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Mechanical properties and damping capacity of
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Abstract: The mechanical properties and dumping capacities of Mg-0.6Zr-0.6Er-1Zn alloys were investigated by SEM,
damping capacity test and mechanical property test. The results show that adding 0.6%Er and 1%Zn in the Mg-0.6Zr, the
compounds of Mg-Er, Mg-Zn and Mg-Er-Zn restrain the crystal brain growing up, and the grains are observably refined
to about 60 um. oy, 09, and elongation of Mg-0.6Zr-0.6Er-1Zn alloy increase to 198.8 MPa, 83.0 MPa and 24.5%,
respectively. The mechanical properties of Mg-0.6Zr alloys can be significantly improved by Er and Zn microalloying,
and the alloy still maintains a rather high damping capacity with specific damping capacity of 48.1%.
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{-12) Er Table 1 Measured composition of tested alloys
Fe Er Mass fraction/%
(3714 Alloy Zr Er Zn Mg
Mg-0.6Zr 0.56 Bal
Mg-0.6Zr-0.6Er-1Zn  0.57 0.62 1.03 Bal
Mg-0.6Zr
Mg-0.6Zr Er Zn
1
99.96%Mg  99.92%Zn
(30.11%Zr) (22.32%Er)
Mg-0.6Zr Mg-0.6Zr-0.6Er-1Zn(
%0)
CO,+SF¢
680 720 Mg-Er
Mg-Zr Zn 740 10 min 700
20 min
d18 mm><150 mm 400 18 h
130 24 h
CSS
2 mm/min Sirion 200 1
4% Fig.l1 Microstructures of tested alloys: (a) Mg-0.6Zr; (b)
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Fig.2 XRD patterns of tested alloys: (a) Mg-0.6Zr-0.6Er-1Zn;
(b) Mg-0.6Zr

2.2
Er Zn Mg-0.6Zr
2 2
Er Zn Mg-0.6Zr
0.6%Er+1%Zn
198.8 MPa  83.0 MPa 24.5%
Mg-0.6Zr 64.2% Er Zn
48.1%
2
Table 2 Tensile properties of tested alloys
Ao of G o :pem.ﬁ ¢
Y MPa  MPa % ampine
capacity/%
Mg-0.6Zr 143.8  64.44 8.5 64.2
Mg-0.6Zr-0.6Er-1Zn  198.8  83.07 24.5 48.1
3 SEM 3
Mg
3(b)

Fig.3
(a) Mg-0.6Zr; (b) Mg-0.6Zr-0.6Er-1Zn

SEM images of fracture surface of tested alloys:

3
3.1
3 [15]
3 Mg Zr Er Zn hep Er
O Fe
Er Mg 1.4:1.0
Zn Mg 0.9:1.0
Er Zn Mg
3 [15]
Table 3 Parameters of Mg, Er, Zn and Zr elements
Atomic Pauling Max-.s?hd- Crystal
Element radius/nm electronegativit solubility at tructur
us electroneg Y 400 jos Structure
Mg 0.172 1.31 hep
Er 0.245 1.24 5.30 hep
Zn 0.153 1.65 2.40 hep
Zr 0.216 1.33 0.16 hep

*—Mole fraction.
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Fig.4 Second phase in Mg-0.6Zr-0.6Er-1Zn alloy
Mg-Zr-Er-Zn
Grain Dislocation
houjndary segment
5 Mg-0.6Zr-0.6Er-1Zn EDX LCI
Fig.5 EDX analysis of Mg-0.6Zr-0.6Er-1Zn alloy Ly
We
4 5 EDX pinning point —
Table 4 EDX analysis results of points in Fig.5 Strong / | / . \
Point Zr Zn Er Mg pinning point
1 38.45 61.55 6 G-L
2 5.35 94.65 Fig.6 Schematic diagram of G-L vibrating string dislocation
3 4.79 48.69 46.56 model
Hall-Petch W o =cy+Kd"? 4
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2) Mg-0.6Zr-0.6Er-1Zn

Mg-Er  Mg-Er-Zn 0.1 pm
60 um
3) 0.6%Er+1%Zn Mg-0.6Zr-0.6Er-1Zn
198.8
MPa 83.0 MPa 24.5% Mg-0.6Zr
48.1%
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