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Table 1 Tensile properties and hardness of as-received and
as-rolled samples of AZX311 magnesium alloy.

Materials Tensile direction | YS (MPa) UTS (MPa) Elongation (%) Hardness (HV)
received o° 200 270 10 65

90° 130 270 16

0° 361 373 7
as-rolled 90° 208 325 6 95
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Fig. 1 Optical and SEM micrographs of as-received samples
(a and c) and as-rolled samples (b and d) of AZX311
magnesium alloy at 473 K.
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Table 2 Mechanical properties and deformation temperature
of AZX311 and various Mg alloys at room temperature.

Materials YS (MPa) UTS (MPa) §(%) HV__ Temp. (K) Ref.
AZX311, extruded 200 270 10 65 - This work
AZX311, rolled (RD) 361 373 7 95 473 This work
AZ31, ECAPed for 4 pass 320 350 7 84 493 [12]
AZ31, rolled (RD) 198 270 22 - 573 [81

AZ91, Diffrential speed rolled (RD) 327 394 9 - 473 91
AMCa602 rolled 250 280 25 - 573 [10]
AZ31-1.5Ca 285 305 65 - 648 [11]
Mg97Zn1Y?2, extruded 370 400 7 - 673 [4]
Mg-Gd-Y-Zn-Zr, extruded 419 461 3.6 - 673 [51
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Fig. 2 IPF and (0001) PF maps of rolled samples of AZX311
alloy. The intensity of texture is indicated in each of the IPF

s

maps. The recrystallized region is shown in (b) and the
nonrecrystallized region in (c).
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Fig. 3 Curves showing the maximum reduction in thickness
and the hardness of samples of AZX311 and AZX611 alloys
after one pass of rolling at various temperatures.
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Fig. 4 Optical micrographs of AZX311 rolled alloys after
one pass rolling at 373 K to 673 K.
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Fig. 5 Relationships between the annealing temperatures for
AZX311 and AZ31 Mg alloys and mechanical properties.
Annealing was performed at 473 to 673 K for 3.6 ks
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Fig. 6 Optical micrographs of samples of AZX311 alloy
annealed for 3.6 ks at 473 K (a), 573 K (b), 623 K (¢), 673 K
(d), or 773 K (e); (f) shows the dispersion state of Al.Ca
compounds in the alloy after annealing at 573 K for 3.6 ks.
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Fig. 7 IPF grain- boundary, and PF maps of samples of
AZX311 alloy annealed at 473 K (a)-(c) or 573 K (d)-(f). The
intensity of texture is indicated on each of the PF maps. In the
grain-boundary maps, the red line indicates the high-angle
boundary (0 > 15°).
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Fig. 8 SEM mlcrographs of fracture surfaces (a and c) and
plate surfaces (b and d) after tensile testing. (a) and (b) are
as-rolled samples; (c) and (d) are samples annealed at 673 K.
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Fig. 9 Appearance of conical cup sample and the relationship

between the conical cup value and the testing temperature. The

Conical cup testing temperuture, 7/K
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Fig. 10 Damping properties of various rolled and

extruded alloys. The sample thickness was 1 mm.

conical cup test were performed at various temperatures at an

initial strain rate of 2.7 X 10! s°!
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Fig. 11 The firing from the ingots surface during elevated
temperatures in an air atmosphere (a). Melt surface state
after the bubbling in Air (b) and in Ar atmosphere (c).
Relationships between number of cavitations and

melting atmosphere.
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Fig. 12 Nominal stress—strain curves for AZ61 and AZX611
cast materials.
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Fig. 13 Cross-sectional optical micrographs [(a), (c), and (e)]
and SEM micrographs of fracture surfaces [(b), (d), and (f)]
of AZ61 [(a)—-(d)] and AZX611 [(e) and (f)] cast materials
with ignition during heating [(a) and (b)] and without ignition

during heating [(c)—(f)].
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D, Al-Ca &BMLEWRT V FT7A4 T — A>T
RS, 2y hT—Z7MiEE 2L T2, Fig. 14 (b)
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Fig. 14 Optical micrographs of (a) gravity cast and

(b) with cooling cast materials.
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7(a) Without cooling 7(b)7 : With c?ﬁﬂing

Fig. 15 Photograph of surface of cast material. (a) without

cooling and (b) with cooling cast material.
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Fig. 16 Optical micrographs of as rolled materials (a)

gravity cast and (b) rapid cooling cast materials.
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Fig. 17 Optical micrographs and IPF maps of rolled material.
Reduction in thickness is (a), (c) 24% and (b), (d) 48%.
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Fig. 18 Relationship between total reduction in thickness and
mechanical properties of flame resistance rolled Mg alloy

Fig. 19 Opt1ca1 micrographs of rolled magnesium alloy.
Reduction in thickness was (a) 60% and (b) 80%.
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