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In-situ Fabrication of Intermetallic Compound-Dispersed
Al Matrix Composites by Addition of Metal Powders

/A A - G
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A new process is proposed to fabricate an intermetallic-compound-reinforced aluminum matrix composite
using the reaction between metal powders and molten aluminum. Nickel powders were stirred gradually onto
the surface of molten pure aluminum. The ALNi particles, which are smaller than the added nickel powder, were
formed in situ and dispersed homogeneously throughout the aluminum. The processing temperature was lower and
the stirring time was shorter than those of the conventional vortex method for fabricating non-metal (Al,0O,, SiC,
etc.) reinforced aluminum matrix composites. The effects of processing variables, such as processing temperature,
nickel powder particle size, and stirring time on the formation and dispersion behavior of AL;Ni were investigated.
Results showed that the AI;Ni size decreased with decreasing processing temperature and stirring time. The process
was also applied to Ti, Zr, Cr, Mo, W, and Fe powders. The AL,Ti, Al;Zr, Al,Cr, and Al,,;Mo were formed and
dispersed homogeneously, but the others failed. The size of intermetallic compounds depended considerably on the

metal powder type.
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TRFEF L7z, i, #EET— 2 X0k R Mt EE 2
AWT, BMGERILD S EFEEEMAKZ 10~25 mass% 7
mu, wgE#iETscLicky, 7IVI oY LEE
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pum, 53 pm LT, 150 pm LR @3 #ifED), F% 2 (150
um DA R), Zal (63~90 pm), Pba=vr L (150
um LR, EUTF (44~88 um), X7 A5 (150
um LUR), #k (150 ym DUR), #IEEWINE 98 % L
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Schematic illustration of experimental apparatus
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Phase diagram for Al-rich side of Al-Ni binary system

(b)F'"’—r'ﬁ’ T (C)~ r’”'L .!‘

l3 Al-20 mass%Ni 15 (ﬁmﬁﬁ%‘&
@ FHEL, O FHEDO, (o) NikERM - FHiE

Optical micrographs of Al-20 mass%Ni alloy
for various processes:
(a) no stirring, (b) stirring, (c) Ni powder addition and stirring
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Temperature change of molten Al with Ni addition
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Reaction between molten Al and Ni powder
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(a) 1000 rpm, (b) 2000 rpm, (c) 3000 rpm

Influence of revolution rate on microstructure:
(a) 1000 rpm, (b) 2000 rpm, (c) 3000 rpm
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X7 FHERIC KIES Ni R Y A X D%
(a) 3~5um, (b) <53um, (c)<150pum

Influence of the size of the Ni power on microstructure:
(a) 3~5 um, (b) <53 um, (c) <150 pm
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B8 AHAKIC RIE I VAR & SRR Do %
Influence of the temperature of molten Al alloy and the
stirring time on the microstructure

B9 FHIKIC K9 Ni bR O
(a)5.6g, (b)88g, (c)125g, (d)16.7¢g

Influence of the amount of Ni addition on the microstructure:
(a)5.6g,(b)88g,(c)12.5¢g,(d)16.7 g
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Optical micrographs of intermetallic compounds
dispersed aluminum alloys:
(a) ALTi, (b) ALCr, (c) Al,Zr, (d) Al,,Mo
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