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Abstract: Pure magnesium samples with grain sizes of 15 wm, 11 pm, 560 nm and 98 nm were prepared by high-energy
ball milling. The balance between damping and mechanical properties was analyzed from the aspects of movable
dislocation density, grain size and grain boundary absorption dislocation. The results show that the tensile strength and yield
strength increase gradually with the grain size decreasing from micron to nanometer, and the yield strength and tensile
strength of the sample with 98 nm grain size reach 135 MPa and 274 MPa, respectively. The damping curves of all samples
conform to G-L theory and belong to dislocation damping, which increases first and then decreases with the decrease of
grain size. The strain amplitude damping performance of the sample with grain size of 560 nm is the best.
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Fig.1 Microstructure of pure magnesium without ball milling and after 10 h ball milling
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Fig.2 TEM images of pure magnesium after 50 h and 100 h ball milling
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Fig.3 Stress-strain curves of pure magnesium after ball milling

for 0, 10, 50, 100 h
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Tab.1 Tensile properties of pure magnesium after ball
milling for 0, 10, 50, 100 h

Grain size Yield strength Tensile strength ~ Elongation

Samples
/pm /MPa /MPa 1%
b0 15 87 223" 13.7,,
b10 1 101 231, 173.7
b0 0.560 17’ 247 163,
b100  0.098 135/, 274, 149,
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Fig.4 Strain-damping curves of pure magnesium after ball
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Tab.2 QE)I and &, value of pure magnesium after ball
milling for 0, 10, 50, 100 h
0, Ea
b0 5.78E-4 1.03E-5
b10 8.91E-3 1.78E-5
b50 1.24E-2 1.56E-5
b100 1.14E-2 1.53E-5
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Fig.5 G-L fitting curves of pure magnesium after ball milling for
0, 10, 50, 100 h
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bO N 5 Em G,
, , , b0 2.77E-5 4.08E-5
, b10 b10 5.94E-5 9.04E-5
bOO , b50 5.61E-5 7.86E-5
b100 4.86E-5 6.99E-5
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