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Table 1 Lattice parameters of MgO, MgALO, and Al,O; at 650 °C'?'3], their matching planes and lattice misfits with Al '

Oxide Crystal structure Lattice parameter Matching planes with Al Lattice misfit, f/%
MgO FCC a=0.424 nm (100)Al//(100)MgO 3.12
MgAL Oy FCC a=0.813 nm (100)Al//(100)MgA1,04 1.11
AL O, HCP a=0.476 nm, ¢=1.299 nm (100)Al//(0001)A1,04 16.36
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Fig. 1 SEM images of nucleation interface and surface of Al nucleated on MgO substrate(a), and EDX element mapping results for

region ¢« in vertical section((b), (c), (d)) and region £ in nucleation surface((e), (f), (g))
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Fig. 2 SEM images of nucleation interface and surface of Al nucleated on MgAl,O, substrate(a), and EDX element mapping results

for region ¢ in vertical section((b), (c), (d)) and region S in nucleation surface((e), (f), (g))
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Fig. 3 XRD patterns of nucleation surface of pure Al on MgO
substrates after removal of solidified Al droplet: (a) (100) MgO;
(b) (110) MgO; (c) (111) MgO
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Fig. 4 XRD patterns of nucleation surface of pure Al on
MgAl,O4 substrates after removal of solidified Al droplet:
(a) (100) MgO; (b) (110) MgO; (c) (111) MgO
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Fig. 5 Typical SEM image of vertical section of Al nucleated on MgO substrate(a), bright field TEM images of interfaces between

nucleated Al crystal and reaction layer(b), reaction layer and original MgO substrate(c) with corresponding SAED patterns ((d), (e),

®, (g), (h))
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Interfacial structure of MgO and MgAl,O4 with
pure Al and their nucleation behavior

ZHANG Di, WANG Lu, XIA Ming-xu, LI Jian-guo

(School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The nucleation behavior of common oxides MgO and MgAl,O,in AIMg alloys were investigated by scanning
electron microscopy, transmission electron microscopy and X-ray diffraction. The results show that, at high temperatures,
Al melt would react with MgO and MgAl,O, substrates to formed Al,O; at contacting interface. Among them, the reaction
of Al/MgO is a multi-step reaction and MgAl,O, is an intermediate reaction product. The interfacial reaction layer Al,O3
hinders liquid Al from contacting MgO or MgAl,O, substrates, inhibiting their interfacial reaction to some extent. The
interfacial reaction corrodes the exposed planes of original substrates, leading to scattered growth orientations of the new
grains. TEM results of three detected nucleation interfaces AI/Al,O;, AI/MgO and AI/MgAl,O, indicate that either new
formed Al,O; or original MgO and MgAl,O, could all act as effective heterogeneous substrates to trigger nucleation
process of Al, but with different nucleation potencies.

Key words: AIMg; oxide; nucleation; interfacial reaction
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