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Damping Capacity of Mg-Al Casting Alloy Refined
by Aluminum Carbide Particles

Joong-Hwan Jun’

Light Material Team, Advanced Materials Division, Korea Institute of Industrial Technology
7-47 Songdo-dong, Yeonsu-gu, Incheon 406-840, Korea

Abstract Influences of aluminum carbide (Al,C,) addition on microstructure and damping capacity of Mg-3%Al
casting alloy have been investigated based on experimental results of optical micrography, scanning electron
microscopy with energy-dispersive spectrometry analysis and damping capacity measurement at RT. The addi-
tion of Al,C, particles results in an efficient grain refinement. The damping capacity shows an increasing ten-
dency with an increase in Al,C; content. The damping value associated with Al,C; particles is linearly dependent
on the volume fraction of Al,C, particles to the 2/3 power, f,;, which corresponds to the total surface area of the

particles.
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Fig. 1. Optical microstructures of Mg-Al alloys containing ALC, of @) 0%, (b) 0.2%, (¢) 0.5% and (d) 1.0%,

respectively.
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Fig. 2. (a) SEM image and (b) EDS spectrum for Al,C, particle.
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Fig. 3. Change in average size of primary ¢ grains in
Mg-Al-AL,C, alloys.
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Fig. 4. Logarithmic decrement versus strain amplitude
for Mg-Al-Al,C; alloys.
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Fig. 5. Logarithmic decrement versus Al,C, content for
Mg-Al-Al,C, alloys, measured at 6, 8 and 10 x 10~ strain
amplitude, respectively.
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Fig. 6. Relationship between A3, and AlL,C, particle
volume fraction to the 2/3 power, f* in Mg-Al-Al,C,
alloys.
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Fig. 7. SEM images of Mg-Al alloy containing 1.0% of
Al,C,, showing the (a) tensile fracture surface morphology
and (b) particle/matrix interfacial decohesion observed
on the fracture surface.
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