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In this study, the effect of size and fraction of SiCp on compressive behavior of composite metal foam were
investigated. Compare to the same relative density of composite foam, plateau stress and energy absorption increased

with increasing fraction of SiCp.
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INTRODUCTION

With high porosity metal foam materials for
various engineering applications has been a
new class of materials, has attracted attention
with useful features. The most important
features of cellular metallic materials is
lightweight, high strength and relatively non-
linear deformation behavior [11]. Due to high
porosity large amount of energy was damped
when they are deformed [2]. Because of the
high strength and light weight, composite
metal foam was attractive for many industries
especially automotive.

Although mechanical properties of metallic
foam are proportional with foamed solid
metal; it varies depending on several criteria as
production method, production parameters,
density, cell wall thickness and pore
distribution. Many studies of metal foam, the
most important factor affecting the mechanical
properties of the foam showed that the relative
density ( p/ps ) [3, 7, 8 ] . Using different
production  methods and/or  changing
production parameters (temperature,
reinforcement ratio and foaming time) metal
foam production is possible to perform with
desired relative density.

Also elastic modulus, compressive strength
and plateau stress is decreased, reduction in
the relative density is obtained more
lightweight structure. If the metal foam is
failed to provide the desired mechanical

properties adding reinforcement in mixture
during production can improve mechanical
properties. In recent works, comparing with
metal and composite foam has same relative
density was seen

In recent works; comparing the metal and
composite foam with the same relative density,
it can be seen that mechanical properties such
as the elasticity modulus, compressive stress
and plateau stress of composite foam is higher
than the metal one [11, 5].

The relation between plateau stress of
closed cell composite foam under compressive
loading and yield stress of foamed solid metal
was described by Gibson summarize as [7]:

. 3/2
2=c(2) +c(2) m

It is known that foam materials have three
deformation stages under compressive loading.
First deformation stage was seen on linear
elastic region corresponding to Hooke’s Law.
Second deformation stage is called collapse
plateau region. On this region after achieving
yield point, was not seen increasing on stress.
Last stage of deformation is densification. On
this region collapsed cells cause cell wall
stacking on each other. Porosity becomes
decrease and deformation of foam material
likes as a solid.
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Fig. 1 Stress and strain graph of metal foam [1]

The aim of this study, investigate the effect
of SiCp reinforcement size and ratio on
compressive behavior of AlMg4.5Mn0.7-SiC
composite metal foam which produce by direct
foaming at semi-solid temperature.

EXPERIMENTAL PROCEDURE

AlMg4.5Mn0.7  aluminum  alloy is
reinforced with different rates of SiCp and 0.5
% ratio TiH, used as blowing agent is
produced by direct foaming at semi-solid
temperature. [3].

TiH2 (98 wt% fine powders, about 44p in
size, supplied from Merck, Germany) were
used as blowing agent without any treatment.

Fig.2. Compressive test specimens

Archimedes principle was wused for
measuring density. Foams was coated with a
thin film layer, the weights was measured in
the air and water by using a precision
weighing with 1 /1000 g accuracy.

Compressive  test  specimens  with
dimensions of 15x15x30 mm were prepared
with Metkon Micracut 200 as precision cutting
machine. Compressive test were performed
with Instron 8501 universal testing machine at 5
mm/min as constant crosshead speed until
deformation ratio of 70%.

Table.1. Experiment chart

1 5083 0,5 - 0
2 5083 0,5 12p 5
3 5083 0,5 12p 10
4 5083 0,5 12p 15
5 5083 0,5 12p 20
6 5083 0,5 Ip 5
7 5083 0,5 Ip 10
8 5083 0,5 Ip 15
9 5083 0,5 Ip 20
RESULTS AND DISCUSSION

In this study effect of SiCp on compressive
behavior of composite foam were investigated.
Compressive test were performed on
AlMg4.5Mn0.7  aluminum alloy  which
produced by direct foaming at semi-solid
temperature. On compressive test results of
composite metal foam, the characteristic stress
- strain diagram were obtained. The three
regions that represent the compressive
properties of foam were appeared clearly.

It was realized that compressive properties
of composite foam depends on relative density
of foam. With decreasing relative density
mechanical  properties  was  decreased.
Decreasing density with high reinforcement
ratio causes plateau stress and compressive
stress become smaller was found. On
composite foam with same relative density,
improvement of compressive properties was
seen with increasing reinforcement ratio. The
reduction of plateau stress was observed with
decreasing reinforcement size.
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Fig. 3. Stress-strain graph of composite foam and
with different density a) AIMg4.5Mn0.7 metal foam
b) 20 %wt. SiCp (12um) reinforced
AIMg4.5Mn0.7 composite foam c) 15 %wt. SiCp
(lum) reinforced AIMg4.5Mn0.7 composite foam
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Fig. 4. Stress-strain graph of composite foam and
with same relative density a) (p/ps= 0,49) 20 %wt.
and 15 %wt. SiCp (12 um) reinforced
AlMg4.5Mn0.7 composite foam b) (p/p,= 0,58) 15
owt. , 10 Y%wt. and 5 %wt. SiCp (12 um)
reinforced AIMg4.5Mn0.7 composite foam
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Fig. 5. Energy absorption until deformation ratio
of % 40

On investigation of energy absorption was
found that energy absorption capability
increase with increasing reinforcement ratio
and decreasing reinforcement size. It was
realized that composite foam with produced by
smaller size of reinforcement is more capable to
absorption of energy.

As in other mechanical properties of foam,
energy absorption capability is still closely
related with the foam structure. It was known
that mainly to the relative density, energy
absorption capability is affected on many factors
as distribution of cell size, cell wall thickness,
cell shape and porosity [7, 8, 10, 11].
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