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Improving compressive strength and energy absorption
properties of cellular Al foams alloyed with Sc and Zr
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Abstract: Cellular Al-0.2Sc-0.17Zr foams with homogeneous pore structure and porosity of 71.5%—72.5% were
fabricated by melt-foaming method. The effects of the pore structure, microstructure and isochronal aging on the
compressive strength and energy absorption properties of the foams were investigated. The results show that the foams
have homogeneous pore structure with pore size of about 1 mm. The primary Al;(Zr,Sc,Ti) phase with core/shell structure
can refine the grain size to about 50 um. The compressive strength first increases and then decreases during isochronal
aging between 200 and 600 ‘C. Two strength-peaks appear in the aging process at 325 and 425 C due to the
precipitation of Sc and Zr from the matrix, respectively. The isochronal aging is also beneficial to the improvement of
energy absorption capacity and efficiency. The sample heat-treated at 425 C shows the best energy absorption capacity,
and the high energy absorption efficiency stages for all the samples around the peak aging are prolonged. The TEM
observation of the cell wall at 425 “C confirms the precipitation of nano-size Al;(Sc,Zr,Ti) particles that are coherent
with Al matrix with a radius of 2.1-4.1 nm. This suggests that these Al;(Sc,Zr,Ti) particles can inhibit the grain boundary
sliding and dislocation movement, thus, strengthening the cell walls and increasing the compressive strength and energy
absorption properties of the foams.
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Fig. 1 Macromorphologies and pore structure of cellular
Al-0.2Sc-0.17Zr foams: (a) Longitudinal section image; (b)
Cross-section image; (c¢) Stereo microscopy image of pore

structure
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Fig. 2 SEM images ((a), (b)) of cell wall of cellular Al-Sc-Zr

foams and line scan of primary Als(Zr,Sc,Ti) phase (c)
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Fig. 3

Variation of compressive properties of cellular

Al-0.2S¢-0.17Zr foams during isochronal aging: (a) o—¢ curves
of foams after aging process; (b) Yield strength during

aging-treatment
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