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Table 1 Designation and nominal composition of

tested alloys.

Designation

Nominal

omposition

at%

mass%

Al

ALNB

Mg-5.00Al-10.00Nb,O5

Mg-5.23A1-14.73Nb,0s

ALMO

Mg-5.00Al-10.00M0Os5

Mg-5.27A1-14.03M0Os5

ALV

Mg-5.00Al-10.00V,05

Mg-5.48Al-10.56V,05

ALW

Mg-5.00Al-10.00WO,

Mg-4.85A1-20.85WO,

Zn

ZNNB

Mg-5.00Zn-10.00Nb,05

Mg-11.79Zn-13.70Nb,05

ZNMO

Mg-5.00Zn-10.00M0O;

Mg-11.88Zn-13.07MoOs5

ZNV

Mg-5.00Zn-10.00V,05

Mg-12.33Zn-9.80V,05

ZNW

Mg-5.00Zn-10.00WOs5

Mg-11.00Zn-19.50WOs5

Mechanical alloying of Mg-Al-Oxide and Mg-Zn-Oxide systems
Yasunori KONISHI, Makoto SUGAMATA, Junichi KANEKO and Masahiro KUBOTA
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Fig.1 Movement of pot and balls of a

planetary ball mill.

Mechanical Alloying

Speed :300rpm
Time :108ks

Hot Pressing

Vacuum 11.33x 10" Pa
Temperature :773Kx 3.6ks
Pressure :100MPa

Hot Extrusion

Temperature :723K
Ratio :25:1

P/M materials

Fig.2 Process chart of P/M materials.
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Fig.3 Hardness of MA powder annealed at

various temperatures for 7.2ks.
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Fig.4 Hardness of P/M materials annealed

at various temperatures for 7.2ks.
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Fig.5 Optical micrographs of ALNB materials.



43. X

Fig.6 ZNWO X
(@MA (b) MA
573K 7.2ks (c) MA
673K  7.2ks (d)
(e) 673K  7.2ks
P/M
MA (a)
Mg WOs MgZn
MA WOs3
Mg Zn MgZn
573K 7.2ks
MA (b) WOs3
673K  7.2ks
(© MgO
MA
WO3 Mg
(d) 673K  7.2ks
P/IM  (e)
Fig.7 ZNV X
MA (@ V20s
MA V205
Al Zn
MA Nb20s
WOz MoOs3 V205
5.
(HMA Al Zn
Zn
ZNW
250.2HV
(2) PIM Zn Al
ZNW 186HV
(3) MA

Intensity (arb.units)

(@Al Zn MA
Nb20s WOs3
MoOs V205
MgO

mMgO 4 WOs
o MgZn 7 unknown

Intensity(arb .units)

ngB(degSD
Fig.6 XRD patterns of ZNWO materials.
a) MA powder for 108ks.
b) MA powder heated at 573K for 7.2ks.
¢) MA powder heated at 673K for 7.2ks.
d) as-extruded P/M material.

e) extruded P/M material heated at 673K for 7.2ks.
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Fig.7 XRD patterns of ZNV materials.
a) MA powder for 108ks.
b) MA powder heated at 673K for 7.2ks.
¢) as-extruded P/M material.

d) extruded P/M material heated at 673K for 7.2ks.



