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This work studied the effects of different ceramic particles, their concentration and cross-
head speed in compressive testing on the compressive strength and energy absorption of Al foams and
Al foam-filled tubes. Al foams were produced using a powder metallurgical -process at 800°C. The
foams were transversely sectioned to the length of 30 mm in order to prepare the samples for the
compression test. It was found that the increasing of ceramic particle additions was more pronounced
in Al foam-filled tubes than that in Al foams. The compressive strength and the energy absorption of
Al foam-filled tubes were increased between about 5 and 10% due to the wettability and distribution of
the particles in Al melt. When the concentration of the particles increased, the compressive strength
and the energy absorption were also increased. With the addition of 5 wt.% particles, the compressive
strength and the energy absorption were increased approximately up to 32%, depending on the size of
the particles. The compressive strength and the energy absorption at cross-head speed of 50 mm/min
are higher than that at the speed of 5 mm/min, which is approximately 33% increased in Al foams,
depending on the particle distribution in the melt. It was found that the compressive strength and the
energy absorption of MMC foam-filled tubes for different types of ceramic particles are similar, owing
to the major contribution in energy absorption of the tube. Moreover, the compressive strength and the
energy absorption of MMC foam-filled tubes also depend on the circularity of pore in the foams.

The relation of ceramic particle concentration, compressive stress and energy absorption was
used to develop eight mathematical models, based on the type of ceramic particles and the cross-head
speeds. It was found that the MMC foam-filled tubes give closer energy absorption vatue of simulated

samples to experimental samples than the MMC foams approximately 19%.





