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Dynamic compressive property of closed-cell aluminum foam with
Al matrix and Al-6Si matrix

YU Hai-jun, LI Bing, GUO Zhi-qiang, YAO Guang-chun
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Abstracts: Closed-cell aluminum foam (CCAF) with Al matrix and Al-6Si matrix was prepared by method of molten
body transitional foaming process, the metallography of matrix was discussed, and its dynamic compressive property was
researched. The results show that the metallography of CCAF with Al matrix is simple, basically existing as small pieces
(AloCaTi,), whereas the metallography of CCAF with Al-6Si matrix is complex, mainly existing as big pieces
(Al3,,Sip 47 and CaAl,Si3), long needles (Al;Ti) and small white flakes (Al,O;). Dynamic compressive results display that
the stress—strain curves of CCAF with Al matrix are smooth, the zone of fractures has obvious teared trace, whereas the
stress—strain curves of CCAF with Al-6Si matrix are not smooth, certain curve fluctuates markedly, and zone of fracture
indicates obvious fracture characteristic of brittle materials. With increasing relative density, the whole trend of yield
strength (o) and apparent elastic modulus (£ ,) also increases.
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Fig.1 Sketch map of preparing CCAF by molten body

transitional foaming process
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Fig.2 Photo of CCAF with Al-6Si matrix prepared by

industrialized experiment
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Fig.3 Macroscopical pictures of CCAF with Al matrix(a) and
Al-6Si matrix(b)
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Fig.4 SEM image(a), EDX patterns(b) and XRD patterns(c)
of CCAF with Al matrix
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Fig.5 SEM images(a) (figure on left corner is magnified
figure from circle), EDX patterns(b) and XRD pattern(c) of
CCAF with Al-6Si matrix
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Fig.6 Curves of CCAF dynamic compression with Al
matrix(a) and Al-6Si matrix(b)
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Fig.7 SEM images of CCAF after compression and
magnified figures of local region with Al matrix(a) and Al-6Si

matrix(b)
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Fig.8 Effect of relative density on yield strength for CCAF
with Al and Al-6Si matrix: Dotted lines are predictions from

Eqn.(1). Full line is the best fit.
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Table 1 Yield strength and elastic modulus of CCAF with Al and Al-6Si matrix

CCAF with Al matrix CCAF with Al-6Si matrix
Relative density Relative density
O'pl/MPa EOAz/MPa O'pl/MPa EOAz/MPa
0.108 2.82 40.20 0.106 2.13 40.59
0.154 4.02 77.24 0.174 3.84 111.10
0.255 9.41 239.57 0.220 7.95 271.13
0.310 9.67 214.38 0.356 12.34 372.94




FHEZE, S ALFERT A1-6Si FE PIFLIEIKR S 1 sh & 4R Pk g 709

I

=
*— Al matrix ; $=03
*— Al-6Si matrix ,/

0.005

0.004

5

‘WI{I‘::

0.003

(]

E

0.002

0.001

0,125 O.ISO
Relative density, o/p,

9 ARG EE SN Al HERT Al-6Si Bt CCAF R AR 1)

Al

Fig.9 Effect of relative density on elastic modulus for CCAF

with Al or Al-6Si matrix: Dotted lines are predictions from

Eqn.(2). Full line is the best fit.
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