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Abstract

The geometrical modelling of metal foams remains one of the greatest challenges facing researchers in the
field. In this paper the analysis of the inner structure of closed-cell aluminium foam - an essential part of the
construction of an idealized foam model - is presented. With the application of special purpose software the
properties of the foam cells can be mapped precisely and the results applied to the development of idealized

foam geometry constructed in CAD applications.
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1. Introduction

Metal foams are relatively new and advanced
materials with high stiffness to weight ratio, good
thermal conductivity, good acoustic insulation
and excellent energy absorption capability. This
makes them ideal materials for a wide variety
of applications [1-4]. Therefore, they have been
increasingly employed in applications such as
structural elements, automotive parts, sound and
vibration absorbers and even biomedical imp-
lants [5-8], Basically, the mechanical properties of
metal foams are influenced by three dominant fa-
ctors [9-13]. the properties of the solid phase, the
relative density of the solid phase and the spatial
arrangement of the cells, that is, the structure of
the metal foam (cell distribution, cell shape). The
understanding of the structure — property corre-
lations in metal foams is required for optimizing
its mechanical performance for a given applica-
tion [9-14].

2. Analysis of metal foam structure based
on computer tomography

With the help of computer tomography several
analytic tests can be carried out with suitably de-
dicated software, allowing the attributes of the
cells constituting the metal foam to be mapped.
The metal foam investigated is a closed cell alu-

minium foam, which can be seen in Figure 1. The
size of the 3D sample model is 14x14x14mm?.

The shots made by the CT are imported into
the dedicated software. The accuracy of the tests
only relies on the accuracy of the CT device. The
following attributes provide useful information
regarding the metal foam’s inner structure: the
position of the cells (the X, Y and Z coordinates
of the centre of gravity), the size of the cells (the
cell’s volume and surface), and the form of the
cells (how spheroidal the cell is). The software
can determine these data thereby allowing us to
identify the internal structure of the metal foam;
moreover, these are the input data of the ideali-
zed 3D models.

The software is capable of visual display; hence
more detail can be analysed including the seg-
ments of cells. After the performed analysis, we
acquired the quantified data of cells and could
also observe them visually as shown in Figure 2.
During the analysis, the software detected 686
cells based on the parameters that we provided.

In Figure 2 we can see that the software falsely
detected some cells outside of the perimeters of
the 3D sample. This happened due to the fact that
the 3D sample’s outer surface is not homogenous;
hence the software detected the open cells on the
surface to which it assigned volume. These falsely
detected cells can be detected with filtering, since
the volume of these cells is much greater than the
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real cells constructing the metal foam. The basis
of filtering could also be the centre of gravity of
those cells outside the 3D sample, allowing them
to be easily removed from the results of the ana-
lysis.

After filtering, the falsely detected cells became
inactive leaving only the real cells in the model.
25 cells were removed thanks to the filter, hen-
ce in our main analysis 661 cells were examined.
From the data acquired, it is possible to measure
the dispersion of the cells’ volume by size (Figu-
re 3), and the dispersion of the spheroidicity (Fi-
gure 4) of the cells. It is shown by the dispersion
of the cells’ volume that nearly 60% have a volu-
me of 0-2 mm?, while there are specifically large
volume cells as well. The spheroidicity of cells
varies from 0-1, in which 1 represents the sphere

attribute. From the analysis of the metal foam’s
inner structure it was shown that the cells are
rather ellipsoid or general in shape, which raises
further questions regarding the planning of the
idealized model.

However, Figure 4 clearly shows that the cells
have nearly the same spheroid attribute.

3. Conclusions

Our research has shown that CT shots of the
given geometry are a necessary element of the
analysis and modelling of metal foams. With the
structure-analysing software we have the possibi-
lity to detect the place, size and form of the cells
constituting the metal foam. We also have the
opportunity to model even more phased metal

Figure 1. Closed cell aluminium foam 3D sample model and the shots made by the CT

Figure 2. Cells detected before and after filtering
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foams, in terms of real geometry. Most probably
this is the best process available for analysing our
metal foam, its only disadvantage being the need
for a CT device and (due to the fact that these pro-
cesses demand high computing capacity) a high
performance modelling computer.

Acknowledgements

This research was supported by the UNKP-4 New Na-
tional Excellence Program of the Ministry of Human
Capacities of Hungary.

References

[1] Ashby M. F., Evans A. G., Fleck N. A, Gibson L. J.,
Hutchinson J. W., Wadley H. N. G.: Metal foams. A
design guide. Butterworth-Heinemann, 2000.

[2] Mankovits T., Budai L., Balogh G., Gdbora A., Koz-
ma L, Varga T., Mano S., Kocsis L: Structural ana-
lysis and its statistical evaluation of a closed-cell
metal foam. International Review Applied Scien-
ce Engineering, 5/2. (2014) 135-143.
https://doi.org/10.1556/IRASE.5.2014.2.5

0.45

0.4 -

0.35 -

o

S N 2

v w
,

ispersion

0.15 -

D
o
[

0.05 -

01 12 23 34 45 56 67 7-8 89 10-
Volume (mm3)

Figure 3. The dispersion of cell volume
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ACTA MATERIALIA TRANSYLVANICA 2018
ERRATUM

Az Erdélyi Muzeum-Egyesiilet mint kiadé és az Acta Materialia Transylvanica szerkesztGsége
sajnalattal értesiti a szerzoket és az olvasdkat, hogy a folydirat 2018-as évfolyam 1 és 2.
lapszamaiban a cikkek magyar nyelvii valtozataindl a DOI-azonositok prefixei hibasan jelentek
meg.

A cikkek fejléceiben a magyar nyelvii valtozatnak megfelel6 DOI prefix helyesen: 10.33923, nem
10.2478.

A prefixek 2023 szeptemberében a lapszamok honlapjan:
https://eme.ro/publication-hu/acta-mat/acta2018-1.htm illetve
https://eme.ro/publication/acta-mat/acta2018-1.htm

és

https://eme.ro/publication-hu/acta-mat/acta2018-2.htm illetve
https://eme.ro/publication/acta-mat/acta2018-2.htm

minden cikkben javitdsra keriiltek, feltiintetve az eredeti, hibds és az 1j, helyes azonositot is.

A DOI-azonositok helyes szamra torténd cserélése a Magyar Tudomanyos Miivek Taraban
(MTMT) is megtortént.

A hibdért minden szerzd és olvasé szives elnézését kérjiik és tisztelettel kérjiik, hogy ezentul az
U4j, helyes azonositét legyenek szivesek haszndlni!

Az Erdélyi Muzeum-Egyesiilet Kiadd és az Acta Materialia Transylvanica SzerkesztGsége

nevében:

fé6szerkesztd

Kolozsvar, 2023. 09. 01.
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ACTA MATERIALIA TRANSYLVANICA 2018
ERRATUM

The Erdélyi Muzeum-Egyesiilet as Publisher, and the Editorial Office of Acta Materialia
Transylvanica regret to inform the authors and readers that the prefixes of the DOI identifiers of
the Hungarian versions of the articles in issues 1 and 2 of the journal in 2018 were incorrectly
published.

In the article headings, the DOI prefix corresponding to the Hungarian version of the article is
10.33923, not 10.2478.

In September 2023, the prefixes were corrected in all articles on the websites of the journal
issues:

https://eme.ro/publication-hu/acta-mat/acta2018-1.htm respectively
https://eme.ro/publication/acta-mat/acta2018-1.htm

and

https://eme.ro/publication-hu/acta-mat/acta2018-2.htm respectively
https://eme.ro/publication/acta-mat/acta2018-2.htm

showing the original incorrect one crossed out and the new, correct identifier.

The replacement of the DOI identifiers with the correct number has also been done in the
Hungarian Repository of Scientific Works (MTMT).

We apologize to all authors and readers for this error, and respectfully request that you use the
new, correct identifier from now on!

On behalf of the Erdélyi Mizeum-Egyesiilet Publisher and the Editorial Office of Acta Materialia

Transylvanica:
itay Zﬁ

Editor-in Chief

Cluj-Napoca, 1st September, 2023.
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