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Microstructures and mechanical properties of
Mg Gd Y-(Mn, Zr) magnesium alloys
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Abstract: Mg9Gd-4Y-0.65Mn and M g-9Gd4Y-0. 6Zr alloys were prepared by the fluxing procedures method and
then extruded into rods. The microstructures and tensile properties of the alloys both at as-cast state and at deform-
ation state were investigated by using optical microscopy, X-ray diffractometry, scanning electron microscopy, and
transmitting electron microscopy. The results show that the grains of the alloy containing Mn at as cast state are
coarser and those of the alloy containing Zr are much finer, which obviously demonstrates grain refining effect of ad-
ditional element Zr on Mg RE alloys. Hot extrusion of the two alloys can enormously decrease the grain size and in-
crease their strength. The grain refining effect of the magnesium alloy containing Mn through extrusion will be more
remarkable than that of alloy containing Zr. The two extruded magnesium alloys at room temperature and at 300 C
have rather high strength, furthermore, the elongation of the alloy containing Mn is higher. It is suggested that the
extruded magnesium alloy containing Zr is introduced to precipitation heat treatment to T5 temper for high mechani-

cal properties, while the extruded magnesium alloy containing Mn to T6 temper.
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Fig. 1 Micostructures of two cast alloys quenched in water
(a) =M g GdY-Mn at as cast state; (b) —Mg GdY-Mn at cast-T4 state;
(¢) Mg GdY-Zr at as cast state; (d) —Mg GdY-Zr at cast-T4 state
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Fig.2 SEM images and EDAX of microstructures of two cast alloys
(a), (b) =M g GdY-Mn at as cast state; (c¢), (d) —Mg Gd Y-Zr at as cast state
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Fig 3 XRD pattern of as cast Mg alloy
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Fig. 4 XRD pattern of
as cast Mg Gd-Y-Zr alloy
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Fig.5 SEM image and EDAX pattern of
particle A in as cast Mg-GdY-Zr
alloy showing exitting of Zr element

in center of particle A
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Fig. 6 Deformation micostructures of two alloys at F state
(a), (¢) —L sections of Mg=GdY-Mn and Mg Gd Y-Zr, respectively;
(b), (d) —L-T sections of Mg GdY-Mn and Mg Gd Y-Zr, respectively
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Fig. 7 Microstructures of two alloys after extruded and solutioned
(a) =M g GdY-Mn solutioned at 520 C for 2 h; (b) —Mg Gd Y-Zr solutioned at 480 C for 2 h
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Table 1 M echanical properties of studied alloys at
room temperature and 300 C
RT 300 C
Alloy

0,/ MPa ®.2/ MPa d % 0,/ MPa ®.2/ MPa d %

Mg9Gd4YO0. 6Mn, Ext-T6 336 310 11 2. 188 99 34
Mg9Gd4Y0. 6Mn, Ext-T5 360 320 5.0 196 115 23
Mg9Gd4YO. 6Zr, ExtT6 320 298 4.5 192 103 26
Mg9Gd4YO0. 6Zr, ExtT5 370 350 3.5 210 120 22
WE54, ExtT5 330 295 4.5 110 50 10

8 Mg G Y-Zr $f Ho 35 - it S A Wiy 0 B B 10 B30 28 i 1) 56t k2 23 T 3
Fig. 8 Morphologies of ruptured sections and near fracture of
Mg Gd Y-Zr extruded alloys at TS5 peak temper, stretched at

room temperature and 300 C, respectively
(a), (b) —Room temperature; (c), (d) —300 C
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Fig. 9 Morphologies of ruptured sections and near fracture of

Mg g GdY-Mn extruded alloys at TS peak temper,

stretched at room temperature and 300 ‘C, respectively
(a), (b) —Room temperature; (c), (d) —300 C
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10 Mg9Gd4Y-0.6Mn Fl Mg9Gd4Y-0. 6Zr 441 TEM S F
Fig. 10 TEM micrographs of Mg9Gd4Y-0. 6Mn alloy aged at 225 C for
24 h and M g9Gd4Y-0. 6Zr alloy aged at 225 C for 24 h
(a), (¢) —Mg9Gd4Y-0. 6Mn alloy, right-field images;
(b), (d) —Mg9Gd4Y-0. 6Zr alloy, dark-field images;
((a), (d) —Along [ 0001] w)
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