P fQO\»“‘TEC%

¢ WMmuUsP &

Macchine Utensili e Sistemi di Produzione %‘%Q_EIL@C,’,;;

S

An effective and efficient approach for
simulating the mechanical behaviour of
metal foam filled tubular structures

Matteo Strano - matteo.strano@polimi.it
Politecnico di Milano, Dipartimento di Meccanica (Italy) - www.mecc.polimi.it

Valerio Mussi - valerio.mussi@musp.it
MUSP Lab —Piacenza (Italy)=www.musp.it

essia Mentella
ESI Italia — Bologna (Italy)

Side crash test of a FIAT 500

Foam filled metal tubes
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Morphology: sponges or foams

+ OPEN cell

+ metallic sponge :
+ (... or sometimes open-cell foam) N metalllc foam

+ .. or closed-cell foam
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How metal foams are produced

Zinc foam (8 bread (8 cm
cm width) width)

Decomposition of foaming agents (TiH2) in semi-solids (aluminium) at high
temperature (625 °C)










* Punch speed
¢ 3mm/min
* Pre-load
« 50N
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[Materials Letters 58 (2003) 132— 135]

* Punch speed
« 1mm/s
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— Experimental
—FEM

Stroke [mm]

Foam cylinder

Fixed plate
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Circularity vs. foaming time

» water cooling

u air cooling
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Compressive stress
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TUBE

Random foam mesh

TUBE

smaller foam cells
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—octahedral random u.c. (32 el.)
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