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ABSTRACT

In this work, phase selection, microstructure anecimanical properties of Mg-Al-Ca-Mn
alloys with three different Ca/Al ratios (0.58, 9.@nd 0.91) were studied. The Mn content of
the alloys was kept constant at0.30 wt.%. Thermodynamic non-equilibrium (Scheil)
simulations, X-Ray Diffraction (XRD) analyses andaBning Electron Microscopy/Electron
Dispersive Spectroscopy (SEM/EDS) determined thlatheee alloys contaira-Mg solid
solution phase, AMns intermetallics and, depending on the Ca/Al ratombinations of
C36-(Mg,AlxCa (hP24 a=0.577-0.586 nm, ¢=1.819-1.835 nm), hi@t4-MgCa (hP12,
a=0.620 nm ¢=1.023 nm), ternary C14-4@g (hP12, a=0.561-0.599 nm, ¢=1.025-1.051 nm),
and/or C15-AdCa (cF24, a = 0.793 nm) Laves phases. It is obdahat Ca/Al ratio shows a
direct relationship with the total amounts of Laweermetallics and the amount of the C36
phase, and an indirect relationship with the amooht C14 phase. Microhardness
measurements, room and elevated temperature (120dQ00 °C) tensile tests, as well as
tensile creep tests (175 °C/50 MPa), were carrigdadetermine the mechanical properties
of the alloys. Results show that the hardness aach temperature yield and ultimate tensile
strengths (UTS) increase while the ductility at t@inperatures decreases with increasing
Ca/Al ratio. At elevated temperatures, in the raofj€a/Al ratios investigated, the UTS has a
relationship with the dissolved amount of Ca and iMithe a-Mg phase. Creep strain was
found to decrease from 0.35 % to 0.05 % as Ca/étesses from 0.6 to 0.9 and as the
amount of the C36 phase which can strengthen dpaimdaries increases. One order of
magnitude improvement seen in creep resistanckea€a/Al ratio increases from 0.6 to 0.8
is attributable to the presence of C36 and Cl4gshesther than C36 and thermally unstable
C15 phase in the alloys and to the increased armafndissolved Mn and Ca in tleeMg

matrix.
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