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RESUMEN

Cientos de personas en el mundo mueren o quedeamsaite dafadas debido a colisiones en accidemtes d
transito, debido a la energia que se transmitesadoupantes del auto por el impacto. Para minimizsta
energia, es necesario disiparla mediante absorbesioEn afios recientes, se empezaron a considesar la
espumas metalicas como absorbedores de energiaed@smas metélicas son materiales estructurales
relativamente desconocidos, pero con un enormenpiatiepara aplicaciones donde el bajo peso combinad
con alta rigidez son de principal interés. El use dspumas ultralivianas de magnesio (Mg) o sus
aleaciones, permitirian cumplir con dos requisitadisminucion de peso (mayor eficiencia y menor
polucion) y absorcion de energia de impacto (mendegios a los pasajeros del vehiculo).

En nuestra ciudad, Cordoba, una empresa autopartisécaniza cajas de cambio de aleacion de magnesio
AZ91D, generando una gran cantidad de viruta comanfa con aceites. Aqui se usa la metalurgia de
polvos como método para el reciclado de la virueaaleacion AZ91.En este trabajo se estudiaron las
condiciones pulvimetallrgicas para la obtencionuwt& espuma a partir de viruta reciclada de aleacion
AZ1 y separador (bicarbonato de amonio y PMMA). nidterial obtenido se caracterizd fisicamente
determinando la densidad de la espuma. Asi misnle sealizaron ensayos de compresion, obteniendo
valores de tension pico, energia absorbida y emergbsorbida especifica, que son los datos que
caracterizan una espuma. Finalmente, se lo caradiemetalograficamente utilizando diferentes eqgsipo
lupa, microscopia Optica y microscopia electronicanfocal. Se probaron distintos porcentajes de
porosidad (hasta 70%). El material queda con patadi del proceso de sinterizado y ademas,cons poros
generados por el separador. La energia absorbigeeesica (J/g) de la espuma resulté ser mayor dlelo
de la absorbida por el magnesio sinterizado sirasaqor.

ABSTRACT

Hundreds of people worldwide die or are severelynmea in collisions during traffic accidents, duethe
energy transmitted to the passengers on impactisgipdtion of said energy is necessary to minirntige
effects, which can be achieved through absorberstetent years, metallic foams have started to be
considered as energy absorbers. Metallic foamsral&ively unknown structural materials, but witbde
potential for applications where low weight but iggidity are of primary interest. The use of alight
magnesium (Mg) or magnesium alloy foams has twa mdvantages: less weight (more vehicle efficiency
and less pollution) and impact energy absorpti@sg¢lharm to passengers on board the vehicle).

In our city, Cordoba, an auto-parts company mackigearboxes made out of AZ91D magnesium alloy,
generating large amounts of oil-contaminated migtashavings. Here, powder metallurgy is used as a
recycling method of the AZ91 alloy. In this projabe conditions needed for obtaining metallic fofaom
recycled shavings of AZ91 and spacer (ammoniunrimeete and poli-methyl methacrylate) are studied.
The final product was characterized physically l@fedmination of the foam's density. Also, compogssi
tests were done to obtain values such as maximosiote absorbed energy, and specific absorbed gnerg



which characterize a metallic foam. Also, different metallography methods were used to characterize:

stereoscopic magnifying glass, optic microscopes, and confocal electronic microscopes. Different porosities
were tested (up to 70%). Pores are produced both by the sintering process and the spacer. The foam's
specific absorbed energy (J/g) was over double compared to that of the magnesium sintered without spacer..
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