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bying non-flammable AZ91D-1.5Ca0 Eco-Magnesium® (Eco-Mg) alloy in the European project C

west carbon footprint for the magnesium cast process. Non-flammable magnesium AZ91D allo

the fprm of CaO) was successfully processed by experimdiling specific casting process window to m
mabfle magnesium alloy in a stationary furnace with no i iri
injeftion displacement press machinery specifically de CRAL project.
leverage made of AZ91-1.5Ca0 Eco-Mg series alloy [ly manufactured at Bre ise, as a
reaf example of Mg cast component alternative to the current c ade of forged alu . As discus-
inthe experimental part, a preliminary computer-aided simulat i ty in cast trials.
Th CRAL EU project with the realization of Mg-SFé free cast part for bra e drastic reduction
lobal Warming Potential (GWP) of the Mg cast process route. The Eco- and affordable casting
sdqlution for introducing non-flammable Mg alloys in the automobile sector; to for researching cost-dri-
n lightweight components due to forthcoming CO2 emissions restrictions.
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din the last century by the aerospace industry, the de-
lopment of magnesium alloys has historically occurred
meet the needs of the transport industry, which sou-
t to find advantages on additional strategies related to
ight reduction. Compared to aluminum alloys, magne-
has a high castability and reduced chemical com-
bility with the steel used in constructing the molds. F._- 'Errico

property makes it possible to realize part geometry Politecnico di Milano, Department of Mechanical Engineering,
ry high complexity (similar to those realized with Al iy

ics), extending steel molds' lifespan. D . Casari

ugh these are great promising features, safety is still

cern due to high flammability when magnesium is

dintheair. Onceignited, magnesium proceeds with

f-combustion sustained by an exothermic reaction

g magnesium oxide, releasing heat. As aresult, the

ustion flame rapidly reaches temperatures betwe-
0 ° K and 4,00




 used in Mg fo
plants, b) melting
ective atmospheres
es usually used are
gas R-134a and SO2.
eenhouse gases with

GWP).

g a valid alternative to

a from an environmen-

t application protocols

ors. The SO2 gas would
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g (like dolomite) with silicon (usually supplied in

fro errosilicon) conducted in coal-fired retorts [2].
FurtherLore, due to its high reactivity, magnesium ne-
eds to be cast for product shaping using protective gases.
In the past, SF6, the preferred cover gas, was replaced
ures of CO2 and SO2 by HFC-134a. Recently the

Noved612 fluid registered by the 3M Company promises

by mi

a veryflow GWP of 1, equivalent to CO2. Several studies
have ghown that magnesium auto part produced by raw

mateflal fabricated by Pidgeon process and secondly sha-
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ped by casting using pollutant cover gases could not save
CO2 within the car's lifespan [3].
The high Mg reactivity with oxygen is the low density,

of the magnesium oxide layer formed during melting j
the presence of oxygen. Although various metals for
thick, dense, and non-porous oxide layer, this doe
apply to magnesium [5-9]. The volume change b
molten metal and the oxide layer formed on the t

ceis responsible for surface stresses (Fig.2).
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Fig.2 - The PBR explanation of the high temperature oxidation behavior of different metals a
correlation with porous or non-porous oxide film developed by air oxidation.
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>AND DISECI SSION
An commercial alloy with the addition of 1.5%Ca0
compodnd was tested, avoiding uses of SFé since it has
been banned for die-casting process in Brembo foundry.
To that scope, the commercial Eco-Mg AZ91D-1.5Ca0O
has begn employed to retard oxidation of magnesium in a
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