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1. Table 1 Starting composition for mechanical
(MA) alloying and material designation.
) ) Composition
Designation
at% mass%
Al Al Al
AMO Al-4M00; Al-5.3M00;
ANI Al-6NiO Al-8.1NiO
MA ACO Al-5.25C0:0, Al-6.6C0:0,
AM Al-5.4Mg Al-4.88Mg
AMMO Al-55Mg-4M00; | Al-4.88Mg-5.3M0O;
AMNI Al-55Mg-6NiO Al-4,88Mg-8.2NiO
AMCO | Al-5.5Mg-5.25C0;0,|Al-4.88Mg-6.6C030,
2.2 MA P/M
Fig.1 MA
Al P/M
1 Al-Mg MA
(MoOs NiO Co0304) Fig.2
5000ml
MA-P/M (17.5kQg)
2) (700g) 1
Al
MA-P/M Ar
120rpm 108ks
Al-Mg MA
2. 30cc
2.1 MA
Al ( :20.2u m) Ar
MoO3(4.74 m) NiO(7.5u m) Co0304(5.4 MA
M m) 3at% MA Ar
MA Table 1 Al
4 45ton 60s
Al-Mg
623Kx 3.6ks
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100MPa

673K
1.8ks
673K
25 1 5mm/min
7mm P/M

Mechanical alloying

Ar gas:0.05MPa,13cc/sec
MA time:30h

Cold pressing

A6061 can:@ 33.5% 110
Pressure:550MPa

Hot pressing

Temp. :623K
Vaccum:1.33x 103
Degas time:3.6ks

Hot press time:3.6
Pressure:100MPa

10-“Pa

Temp. :673K
| Hot extrusion |
Temp. :673K

Diameter of die:@ 7
Extrusion ratio:25:1

| P/M materials |

Fig.1 Process chart for P/M materials.
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Fig.2 Schematic illustration of
Attritor type ball mill.
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Fig.3 Optical micrographs of as-extruded

and annealed P/M material of
Al-Co0304 alloy.
a):As-extruded material
b):Annealed materials
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Fig.4 Hardness of annealed P/M
materials of Al system and
Al-Mg system.
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Fig.6 X-ray diffraction patterns of
Al-6.6C0304 alloy.

Table 2 Constituent phases of MAed powder

and as-extruded P/M material.

Materials Al AMO ANI ACO
MA powder Al Al Al,NiO Al
as-extuted AlLAIL,O3

P/M material AlLAI,O; | ALAIL,O3 | AlLAI,O4 C0,Al,

Materials AM AMMO AMNI AMCO
MA powder Al Al Al,NiO Al
as-extuted AlLAI,O; [ AlLAILO3

P/M material | AVA20s | ALAIOs | ) o Al
Table 2 Al Al-Mg
X
MA P/M
MA
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Co2Alg Fig.7 Tensile strength of P/M
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800 T T
4.4 g 700 | :‘.’:ﬁlM
~ ‘ —O— ACO
Fig.7 Al © 600} ps —&— AMCO
P/M g 5o
b3} .
@ 0\0\
MA P/M 370MPa 2 a0 0\;
'_
ACO -
581MPa 573K Tempreture , 7/K
Fig.8 Tensile strength of P/M materials of
Al 252MPa Al Al-Mg,Al-Co304 and Al-Mg-Co304
MA at various test temperatures.
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