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INTERPLAY BETWEEN SHAPE AND COMPOSITION IN THE 
COMPRESSIVE RESPONSE OF ALUMINUM FOAMS 

JAROSLAV KOVÁČIK1, JAROSLAV JERZ1, FRANTIŠEK SIMANČÍK1, ANDREJ OPÁLEK1, 
SELIM BURAK CANTÜRK1,2, LIVIU MARSAVINA3,4, EMANOIL LINUL4 

Abstract. Comprehending the interplay between foam morphology, surface skin, 
geometry, and compressive behavior is fundamental to the design of advanced 
functional applications, including energy absorption (EA) systems, seismic mitigation 
devices, and Phase Change Material heat storage units. The influence of sample shape 
(cylinder-CYL, triangular prism-TRP and square prism-SQP) on microstructural and 
compression behavior was investigated for ductile (AlMg1Si0.6 + 1% wt. ZrH2) and 
brittle (AlSi12Mg0.6 + 0.4% wt. TiH2) aluminum alloy foams (AAFs). The different 
compositions and foaming agents led to unique cellular structures. The AAF 
structures exhibited heterogeneity, with variations between top and bottom parts of 
samples, but only small differences in pore numbers were observed. Total number of 
pores varied according to the cross-sectional shape, with CYLs having significantly 
more pores compared to TRPs and SQPs. Ductile AAF had small round pores with 
thick pore walls, while brittle AAFs exhibited regions with dense and thin pore 
structures due to coalescence and collapse during foaming. Precursor composition 
significantly impacted AAF structure, surface skin thickness, and compression. 
Compression strength, plateau stress, and EA were shape-dependent: SQPs performed 
best for brittle AAFs, while CYL samples showed higher ductile compression 
response and better EA in brittle AAFs. Densification strain was again observed 
independent on the sample shape, type of alloy, type and amount of foaming agent. 

Key words: aluminum foams, shape effect, alloy composition, compressive behavior, 
microstructure, mechanical properties. 

1. INTRODUCTION 

Aluminum alloy foam (AAF) [1‒4] columns could have various shapes and 
sizes, depending on their intended use. Usually for large scale application of foams 
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in energy absorber [5‒7], earthquake resistant structures [8], and large latent heat 
batteries [9‒10] it is necessary to create large foam blocks using large number of 
smaller pieces of foam. Such structures could be combined from cylindrical, 
square, rectangular, hexagonal or triangle shapes or their combinations. 

During the century of the AAF preparation [11‒15] and half a century old 

history of measurement of their mechanical and physical properties [16‒37], the 

compression tests are mostly performed on cylindrical or prismatic/cubic specimens 

[38‒46]. Moreover, the presence of surface skin, especially for powder metallurgical 

(PM) metallic foams, significantly influences the compression results.  

Nevertheless, additional experimental investigations are required to verify 

whether the reported findings can be generalized to other AAFs. Variations in the 

amount of foaming agent used can result in significantly different foam structures 

[47]; therefore, it remains to be determined how these structural differences 

influence the outcomes of compression tests for various sample geometries. 

Therefore, the objective of this study is to further examine the influence of sample 

geometry on the quasi-static compression behavior of ductile, closed-cell AAFs 

(AlMg1Si0.6) with a surface skin, produced using 1 wt.% zirconium hydride as a 

foaming agent, as well as of brittle AAFs (AlSi12Mg0.6) containing a smaller 

amount of foaming agent (0.4 wt.% TiH₂).  

2. MATERIALS AND METHODS 

AAF samples were prepared by PM process from the two different aluminum 

alloys precursors: ductile AlMg1Si0.6 + 1% wt. ZrH2 and brittle AlSi12Mg0.6 + 

0.4% wt. TiH2. The samples were foamed in steel molds for the three different 

geometric shapes (cylinder-CYL, triangular prism-TRP and square prism-SQP) 

with the same cross-sectional area of 490 mm2 and length of 80 mm for prisms and 

50 mm for cylindrical samples. The samples contain surface skin after foaming.  

To adequately compare the mechanical properties of the prepared AAFs 

under uniaxial compression, it was decided to use the same volume and cross-

sectional area of the samples. Standard steel tube with an inner diameter of 25 mm 

was used as a mold for cylindrical samples (area 491 mm2). Then, it was necessary 

to construct and process molds for SQPs and TRPs (see Table 1) so that the inner 

SQP has a square side of 22.2 mm (area 493 mm2) and the inner TRP has a side of 

an equilateral triangle of 33.7 mm (area 495 mm2). 

The AAFs were prepared in designed steel molds in electric resistance 

furnace at 750 ℃ for 5‒6 minutes. Foaming time slightly varied according to the 

mold shape and length. Prepared AAFs were cut by electric discharge machining to 

the 30 mm heights. The density () of the samples was determined from the 

measured weights and known geometric dimensions of the samples. 

From prepared samples (approx. 70 pcs.) three samples of the almost same 

density for each geometry and alloy was chosen and used for compression tests. 
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Table 1 

Geometry of prepared AAFs for uniaxial compression (height of samples 30 mm) 

Shape Diameter/Side (mm)   Area (mm2) Volume (mm3) 

CYL 25.0 491 14726 

TRP 33.7 495 14850 

SQP 22.2 493 14785 

 

Quasi static uniaxial compression tests were performed at INSTRON testing 

machine (Instron, Norwood, MA, USA) with the ram speed of 10 mm/min parallel 

to the remaining outer surface skin on the AAFs with constant density (see Fig. 1). 

From the obtained stress-strain curves compression strength (CS), plateau stress 

(pl), energy absorption at 50% strain (EA50%) and densification strain (d) were 

determined according to ISO 13314:2011 [48]. The pl was determined as 

arithmetic mean of stresses at 20% and 40% deformation. The d was determined 

for stress equal to 130% of pl. EA50% strain was determined by numerical 

integration of the area under the stress-strain curve until 50% deformation. 

 

Fig. 1 – Different shapes of AAFs for compression tests (AlMg1Si0.6 + 1% wt. ZrH2, height 30 mm). 

Image analysis was performed using ImageJ analysis software to determine the 

pore area distributions at cut cross sections of investigated AAFs in compression. 

3. RESULTS AND DISCUSSION 

3. 1. PORE CHARACTERIZATION  

Prepared AAF structures are generally heterogeneous (Figs. 2 and 3) at the 

investigated foam densities. There is basically some heterogeneity trend between 

top and bottom part of all AAF samples due to foaming in the mold. In addition, 

significant large pore/heterogeneity could be found at bottom structure of SQP of 

AlMg1Si0.6 + 1% wt. ZrH2 foam (pore area 23.966 mm2) and at bottom structure 

of SQP (pore area 42.995 mm2) of AlSi12Mg0.6 + 0.4% wt. TiH2 foam. 
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Fig. 2 – Top and bottom structures of AlMg1Si0.6 + 1% wt. ZrH2 foams ( = 0.61 g cm–3). 

Computer image analysis (Tables 2 and 3) indicates small differences in 

number of pores at top and bottom foam structure for all AAFs. Nevertheless, 

significant difference was observed for number of pores of SQP structures of 

AlMg1Si0.6 + 1% wt. ZrH2 foams (208/290) and number of pores of AlSi12Mg0.6 

+ 0.4% wt. TiH2 foam cylinder (290/332).  

Table 2 

Structural analysis of AlMg1Si0.6 + 1% wt. ZrH2 foams ( = 0.61 g cm–3) 

Shape 
N of pores 

(–) 

N of pores 

top/bottom 

(–) 

Smallest 

pores < 0.2 

mm2 (%) 

Average 

pores 

number (–) 

Average 

pores 

number 

(%) 

Max. pore 

area 

(mm2) 

SQP 498 208/290 23 109 22 23.966 

TRP 513 265/248 26 126 25 19.090 

CYL 766 361/405 28 394 51 8.957 

 

Total number of pores varies according to the cross section shape. It is 

significantly higher for CYLs in the case of investigated AAFs when compared to 

TRPs and SQPs at the same composition. 

Pore area distributions for almost all samples showed the same dependence 

for both types of AAFs (Figs. 4‒9). The distributions showed bimodal dependence 

of pore area. The first maximum is as usual for pore areas < 0.20 mm2. Surprisingly 
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the second maximum is for all shapes and AAF types in the pore area range of 1-5 

mm2. There is only one difference: the second maximum is difficult to distinguish 

for TRP of AlSi12Mg0.6 + 0.4% wt. TiH2 foam. 

 

 

Fig. 3 – Top and bottom structures of tested AlSi12Mg0.6 + 0.4% wt. TiH2 foams ( = 0.71 g cm–3). 

Ductile AlMg1Si0.6 + 1% wt. ZrH2 foam possesses small round pores, the 

structure is robust with thick pore walls. There is higher number of pores that 

undergo coalescence/collapse leading to prolonged irregular pores or pores of TRP 

shape. Thickness of surface skin is almost constant. Some deviation could be 

observed at the corners of TRP and SQP cross section. The dense areas near edges 

of TRP and SQP could be considered as thicker surface skin in comparison to 

cylindrical sample. Maximal pore area is in the range of 8.96 – 23.97 mm2. 

Table 3 

Structural analysis of AlSi12Mg0.6 + 0.4% wt. TiH2 foams ( = 0.71 g cm–3) 

Shape 
N of pores 

(-) 

N of pores 

top/bottom 

(–) 

Smallest 

pores < 0.2 

mm2 (%) 

Average 

pores 

number (–) 

Average 

pores 

number 

(%) 

Max. pore 

area 

(mm2) 

SQP 567 284 /283 26 151 27 42.995 

TRP 437 221/216 24 96 22 12.526 

CYL 622 290 /332 24 163 26 11.635 
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Brittle AlSi12Mg0.6 + 0.4% wt. TiH2 foam possess higher number of small 

pores. Smallest pore areas < 0.2 mm2 represents 25% of total number of pores, this 

value is similar to the investigated ductile AAF. The structure is robust with 

relatively thick pore walls similar to ductile AAF. High number of pores undergo 

coalescence/collapse leading to prolonged oval/irregular pores. Large fractured 

pore walls could be observed in bottom part of TRP and SQP structure. 

This AAF in general consists of dense and porous regions, that could be 

simply distinguished. Both regions are the results of coalescence (porous one) and 

partial collapse (dense one) of pores during late foaming. These structures are the 

result of used alloy – it is brittle near eutectic aluminum alloy with the high silicon 

content and small amount of magnesium, i.e., it possesses the higher viscosity of 

melt and better AAF stability. Together with smaller amount of foaming agent it 

leads to observed microstructure. 

For this reason, the surface skin thickness varies significantly, the dense areas 

near corners and edges of TRP and SQP could be again considered as thicker 

surface skin in comparison to cylindrical sample. Maximal pore area is in the range 

of 11.6 – 43.0 mm2. 

 

Fig. 4 – Pore area distribution in SQP AlMg1Si0.6 + 1% wt. ZrH2 foams (0.61 g cm-3). 

Cellular structure is a result of dynamic equilibrium between pressure of gas 

evolved from various foaming agent during heating to melting temperature, during 

and after melting of aluminum alloy, surface tension between gas and molten 

aluminum alloy, presence of stabilizing oxides/phases/particles, atmospheric 

pressure and gravity [3, 27]. AAF cellular structure [1] consists of dense aluminum 

alloy and empty pores. They are spatially distributed inside the foam volume and 

this distribution is significantly affected by the technology of AAF preparation. 

Moreover, closed cell PM foams [3, 15, 19] have always surface skin present on 

their outer surface.  
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Approximately constant thickness of surface skin for both types of the used 

aluminum alloys was observed: Ductile AlMg1Si0.6 + 1% wt. ZrH2 foam with the 

density of 0.61 g cm–3 and brittle AlSi12Mg0.6 + 0.4% wt. TiH2 foam with the 

density of 0.71 g cm–3.  

 

Fig. 5 – Pore area distribution in TRP AlMg1Si0.6 + 1% wt. ZrH2 foams (0.61 g cm–3). 

 

Fig. 6 – Pore area distribution in CYL AlMg1Si0.6 + 1% wt. ZrH2 foams (0.61 g cm–3). 

Coalescence of pores takes place in certain areas thus leading to prolonged 

oval or irregular pores. This effect could be observed very often near the edges of 

the mold together with deformed collapsed pores. In comparison to cylindrical 

sample, the TRP and SQP samples could be considered to have thicker surface skin 

when the dense areas near edges of them will be counted in.  
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Summarizing, both AAFs tend to be heterogeneous, with variations between 

the top and bottom parts due to the foaming process. This agrees with our previous 

observations for [10] brittle AlSi10 + 1% wt. TiH2 foams ( = 0.69 g cm–3) and 

ductile AlMg1Si0.6 + 1% wt. TiH2 foams ( = 0.75 g cm–3). 

 

Fig. 7 – Pore area distribution in SQP AlSi12Mg0.6 + 0.4% wt. TiH2 foams (0.71 g cm–3). 

 

Fig. 8 – Pore area distribution in TRP AlSi12Mg0.6 + 0.4% wt. TiH2 foams (0.71 g cm–3). 

Some shapes of AAFs exhibit significant heterogeneity, especially in the 

bottom part of certain structures.  

Computer image analysis revealed small differences in pore numbers 

between the top and bottom parts of the AAFs, except for specific cases. The total 

number of pores varies with cross-sectional shape, being higher for cylindrical 

AAFs compared to TRP and SQPs of the same composition. 
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However, investigated ductile AlMg1Si0.6 + 1% wt. ZrH2 foam  

( = 0.61 g cm-3) and brittle AlSi12Mg0.6 + 0.4% wt. TiH2 foam ( = 0.71 g cm–3) 

have significantly smaller number of pores 437‒622 and 498‒766, respectively in 

comparison to previously investigated brittle AlSi10 + 1% wt. TiH2 foams  

( = 0.69 g cm–3) and ductile AlMg1Si0.6 + 1% wt. TiH2 foams ( = 0.75 g cm–3): 

1280‒1851 and 890‒936, respectively. This could be attributed to different type of 

foaming agent in the case of ductile AlMg1Si0.6 foams. Slightly different 

composition together with different amount of TiH2 inside of AlSi based AAFs 0.4 

and 1 wt.% could be the reason in the case of brittle foams. 

 

Fig. 9 – Pore area distribution in CYL AlSi12Mg0.6 + 0.4% wt. TiH2 foams (0.71 g cm–3). 

Pore area distributions for both types of AAFs showed a bimodal pattern, 

with one peak at smaller pore areas and a second peak in the 1–5 mm2 range. The 

similar bimodal dependence was observed in previous work [10], however due to 

higher number of pores the second peak for previously investigated AlSi10 + 1% 

wt. TiH2 foams ( = 0.69 g cm–3) and ductile AlMg1Si0.6 + 1% wt. TiH2 foams  

( = 0.75 g cm–3) was shifted to smaller sizes to the range of 0.1–0.5 mm2.  

From technological point of view, the investigated AAFs possess either 

smaller amount of foaming agent (0.4 wt.% TiH2) or foaming agent that fully 

decomposes at significantly higher temperature (1 wt.%ZrH2) in comparison with 

previously investigated AAFs. Therefore, during foaming, there is lower average 

pressure inside the bubbles in melt, the first bubbles originated from pores or 

cracks within the precursor material could easily coalescence with smaller pores, 

thus leading to bimodal structure with second peak at significantly higher pore 

area.  

Ductile AAF samples have round pores, thick pore walls, and show some 

coalescence or collapse of pores. Surface skin thickness is relatively constant. 

Brittle AAF samples have more small pores, with thick walls, and distinct dense 
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and porous regions due to coalescence and partial collapse during foaming. Surface 

skin thickness varies. The situation is the same as for AlSi10 + 1% wt. TiH2 foams 

(=0.69 g.cm-3) and AlMg1Si0.6 + 1% wt. TiH2 foams ( = 0.75 g cm–3). It can be 

concluded that ductile AAFs usually tend to have larger and more rounded pores as 

brittle AAFs and this is the characteristic property of them. 

 

3. 2. COMPRESSION PROPERTIES 

 

AAF samples foamed into the three different shapes (CYL, TRP and SQP) 

prepared from two different alloys (ductile, brittle) with surface skin possess a 

characteristic stress-strain curves general for all cellular metals [1]: a linear elastic 

region up to the first foam layer breakages, plateau region caused by subsequent 

foam layers’ deformation and breaking according to the local porosity variations, 

and densification of the rests of broken AAF (Figs. 10 and 11). As the ratio of 

sample height to size/diameter lays within the range of 0.89‒1.36, no buckling was 

observed during compression of AAF samples. 

In general, CS of bulk brittle AlSi12Mg0.6 aluminum alloy is around 300 MPa 

[23]. CS of bulk ductile AlMg1Si0.6 aluminum alloy is around 110 MPa [23], but it 

can be increased via using of T6 heat treatment up to 120‒180% [49]. In this article the 

compression properties of various shapes of AAFs are compared at the same density. 

Therefore, this information seems to be redundant, but the reader is requested to keep it 

in mind when trying to compare AAFs of different composition.  

Brittle AlSi12Mg0.6 + 0.4% wt. TiH2 foam with the density of 0.71 g.cm-3 

showed significant dependence of compression properties on sample shape: CS and 

pl of TRP and SQPs are significantly smaller (see Table 4). The same situation is 

for EA50%. The CYL compression properties are the best 23.6 MPa, 23.4 MPa and 

11.2 MJm-3, respectively. d is almost similar for all three shapes in the range of 

51.1‒58.7%. This finding confirms our previous observation [10] that it is 

independent on the sample shape for AlSi10 + 1% wt. TiH2 foams and AlMg1Si0.6 

+ 1% wt. TiH2 foams. 

When we compare the results with previously observed [10] brittle AlSi10 + 

1% wt. TiH2 foam with the density of 0.69 g cm–3 it is evident that the 

microstructure significantly affects probably the shape dependence. For this type of 

brittle AAF, it was observed that the CS, pl and EA50% were the best for  

SQP: 20.1 MPa, 27.1 MPa and 12.5 MJ m–3, respectively. In this case the SQP 

showed significant dense area in AAF core.  

It could be noted, that due to the almost similar density and CS of bulk brittle 

AlSi12Mg0.6 aluminum alloy around 300 MPa, also the investigated compression 

properties are very similar for AlSi12Mg0.6 and AlSi10 AAFs. Only d has smaller 

values for AlSi10 foams in the range of 45.8‒49.6%. This shift to earlier 

densification is also probably due to the smaller pores observed in AlSi10 structure 

in comparison to AlSi12Mg0.6 foam structure. 
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Fig. 10 – Stress-strain curves of AlSi12Mg0.6 + 0.4 % wt. TiH2 foams (0.71 g cm–3). 

If one compares similar brittle AAFs at similar density, it is evident that at 

the same production technology when alloy and concentration of foaming agent 

vary, also the final structure varies. When different shapes are foamed from such 

PM precursors different mechanical properties are obtained in compression. It is 

still the question of AAF reproducibility and Weibull distribution of mechanical 

properties [20] for future industrial applications of AAFs in energy absorbers and 

energy absorbers with PCMs. 

Table 4 

Compression properties of AlSi12Mg0.6 + 0.4% wt. TiH2 foams ( = 0.71 g cm–3) 

Shape CS (MPa) pl (MPa) EA50% (MJ m–3) d (%) 

TRP 14.9 15.2 7.3 51.1 

SQP 15.8 17.9 8.3 52.1 

CYL 23.6 23.4 11.2 58.7 

 

Ductile AlMg1Si0.6 + 1% wt. ZrH2 foam with the density of 0.61 g cm–3 

showed again significant dependence of compression properties on sample shape: 

CS and pl of TRP are significantly smaller (Table 5). The same situation is for 

EA50%. The CYL compression properties are the best, but only slightly higher over 

SQP values: 15.9 MPa, 23.2 MPa and 10.7 MJ m–3, respectively. d in this case is 
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significantly smaller for TRP – 38.5% and around 48.15% for CYL and SQP. d for 

AlMg1Si0.6 + 1% wt. TiH2 foam was observed in the range of 41.6‒46.7% [10]. 
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Fig. 11 – Stress-strain curves of AlMg1Si0.6 + 1% wt. ZrH2 foams ( = 0.61 g cm–3). 

In previous work [10] ductile AlMg1Si0.6 + 1% wt. TiH2 foam with the 

density of 0.75 g.cm-3 showed significant dependence of compression properties on 

sample shape: CS and pl of TRP were once again significantly smaller. The same 

situation was for EA50%. The SQP CS was the best 17.1 MPa. pl and EA50% were 

the best in this case for CYLs: 31.7 MPa and 14.2 MJ m–3, respectively. 

If one compares similar ductile AAFs at different density, it is evident 

that compression properties of various shapes shows significant density 

dependence. Higher the density, higher are the compression properties. Only 

exception is the d.  

Table 4 

Compression properties of AlMg1Si0.6 + 1% wt. ZrH2 foams ( = 0.61 g cm–3) 

Shape CS (MPa) pl (MPa) EA50% (MJ m–3) d (%) 

TRP 7.1 12.1 5.5 38.5 

SQP 12.0 20.0 9.2 48.1 

CYL 15.9 23.2 10.7 48.2 
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Again, at the same production technology and alloy when different type of 

foaming agent is used, also the final structure varies. When different shapes are 

foamed from such PM precursors different mechanical properties and response are 

obtained in compression. 

The observed different compression properties of various shapes of AAFs 

could be predominantly explained by foam structural observations in previous 

chapter: The thicker surface skin due to inhomogeneous distribution of aluminum 

and stiffer edges are probably responsible for better performance of SQPs. Nia and 

Hamedani [50] investigated deformations and EA capacity of thin walled 

aluminum alloy A3003 tubes with various section shapes (circular, square, 

rectangular, hexagonal, triangular, pyramidal and conical) both experimentally and 

numerically. The tubes had the same volume, height, average section area, 

thickness and material and were subjected under axial quasi static loading. They 

showed that the section geometry has considerable effect on the EA and force 

response of tubes. The circular tube had the most EA capacity and the most 

maximum and the average force of all investigated sections. On the contrary 

triangular sections absorbed the least amount of energy [51,52], had the smallest 

maximum and the average force between the tested shapes. This is consistent with 

our observation for EA and CS of prepared AAFs: EA50% was the best for 

cylindrical samples, and this information is very important for EA applications of 

AAFs [53]. They also confirmed Abramowitz and Wierbicki observation that the 

larger the number of section edges, the greater the EA capacity [54]. We can 

conclude that it seems to be correct at least for 3 and 4 edges of AAF tubes. 

Summarizing, the inhomogeneity of the structure and variations in surface 

skin of closed cell AAFs especially in the form of the stiff edges of differently 

shaped prisms affect CS, pl and EA of AAFs significantly. The d is the only one 

independent property in this case, but decreases with increasing porosity. 

4. CONCLUSIONS 

The effect of shape on compression behavior of closed cell PM AAFs with 

surface skin was investigated for CYLs, TRPs and SQPs for ductile AlMg1Si0.6 + 

1% wt. ZrH2 foam with the density of 0.61 g.cm-3 and brittle AlSi12Mg0.6 + 0.4% 

wt. TiH2 foam with the density of 0.71 g cm–3. 

The obtained AAF structures are generally heterogeneous, with certain 

variations between the top and bottom parts due to the foaming process. Image 

analysis revealed small differences in the number of pores between the top and 

bottom AAF parts. The highest difference was for CYLs of brittle AAF (290/332) 

and SQP of ductile AAF (208/290). 

 Total number of pores varied according to the cross section shape. It is 

significantly higher for CYLs when compared to TRPs and SQPs at the same 

composition. The largest pores were found at the bottom structures of SQP of 
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AlMg1Si0.6 + 1% wt. ZrH2 foam (pore area 23.966 mm2) and of SQP (pore area 

42.995 mm2) of AlSi12Mg0.6 + 0.4% wt. TiH2 foam. 

Ductile AAF possesses small round pores, thick pore walls, and some 

number of pores that undergo coalescence/collapse, i.e., they are of prolonged 

irregular or TRP shape. Thickness of surface skin is almost constant, but deviations 

were observed at the corners of TRP and SQP cross section. 

Some of brittle AAFs consist of dense and thin regions. They are the results 

of coalescence (thin) and partial collapse (dense) of pores during late foaming. 

These structures are the result of used brittle near eutectic aluminum alloy together 

with smaller amount of foaming agent. 

The investigated AAFs possess either slightly different composition together 

with smaller amount of foaming agent (0.4 wt.% TiH2) or foaming agent that fully 

decomposes at significantly higher temperature (1 wt.%ZrH2) in comparison with 

previously investigated AAFs. Therefore, the resulting AAF structure are different 

as follows: bimodal structure had higher second peak position in the 1–5 mm2 

(previous work range was 0.1–0.5 mm2). Investigated ductile and brittle AAFs 

have significantly smaller number of pores 437‒622 and 498‒766, respectively, in 

comparison to previously brittle AlSi10 + 1% wt. TiH2 foams and ductile 

AlMg1Si0.6 + 1% wt. TiH2 foams: 1280‒1851 and 890‒936, respectively.  

The compression properties of the AAF samples were confirmed to be shape-

dependent. There is only one exception: d was observed independent on the 

sample shape, type of alloy, type and amount of foaming agent. It is only density 

dependent. 

The SQP sample exhibited the highest CS and pl for brittle AlSi12Mg0.6 + 

0.4% wt. TiH2 foam, the EA50% was the best for CYL. For ductile AlMg1Si0.6 + 

1% wt. ZrH2 foams the cylindrical samples generally outperformed other shapes. 

The inhomogeneity in AAF structure, especially in the form of stiff edges in 

differently shaped prisms, played a crucial role in affecting CS, pl, and EA50% of 

AAF shapes. It was observed that the technology of preparation is affecting AAF 

structure and surface skin in such a way that it is affecting compression response of 

AAF columns of different shape. 

Understanding the relationships between AAF structure, surface skin, shape 

and compression properties is essential for potential industrial applications of these 

AAFs, such as in energy absorbers, seismic absorbers or heat batteries with PCM. 
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