Fx AN EALS (1% 2) 232283 -71-

LBIHTIEOTH BT ]

7Hta& 2o 9% SiCp/Al 571
SdAEe 22 3 54

o & F*' & -’..E z**

Microstructure and Characteristics of SiCp/Al-4.5wt%Cu-1wt%Mg
Composites by Pressurized Continuous Compo-Casting

Hak-Joo Lee*, Chun-Pyo Hong**

Abstract
Microstructure and characteristics of the SiCp/Al-4.5wt%Cu-1wt%Mg composites fabricated by the
combination of the compocasting and the pressurized continuous casting process, which is one of the
processes to decrease the limitations of the size, and shope of the products, are investigated.
The main results are as follows:
1) the SiCp /Al alloy matrix composites can be made continuously
2) as the amount of SiCp addition increases;
(1) the degree of directional solidification of matrix structure decreases, and that of
SiCp dispersion improves,
(2) wear resistance irhproves, and especially these composites show the excellent wear
resistance under the high sliding speed and high final load condition,
(3) wear mechanism of these composites is changed from adhesive wear into abrasive
wear, and the tendency of that becomes outstanding with increasing sliding speed.
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1 A.C motor 2 Motor controller

3 Ram &  Ar gas inlet

S Pouring cup 6§  Heater

7 Tun dish\ 8 Graphite mold

9 Baflle 10 Water jacket

11 Dummy ber 12 Water cooling system
13 Thermocouples % PID controller

15  Temp. recorder 16  Pinch roll

Fig.1. Schematic diagram of experimental ap-
paratus for continuous compo —casting.
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Fig.2. Temperature distribution along the mold
length.
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Table 1. Chemical composition of matrix al-

loy(wt%).
Nominal compostion | Cu { Mg { Fe | Si | Mn | Al
Al-4.5wt%Cu-1wt%Mg | 5.62 | 0.92 | 0.15 | 0.13 {<0.05} bal

Photo.1. SEM micrograph showing the mor-
phology of SiC particles.
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Photo.2. The morphology and the size of SiC-
p/Al-4.5wt%Cu-1wt%Mg com-
postte,
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Photo.3. Microstructure of SiCp /Al-4.5wt% Cu-1wtZMg composites,
a:matrix alloy, b:7.0 vol% SiC, c¢:13.3 vol% SiC
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photo.4. Microstructure of SiCp /Al-4.5wt% Cu-1wt%Mg composites.
(Transverse section)
(a) : 1.7 vol% SiC, (b):5.2 vol%SiC,
(c): 7.0 vol% SiC, (d):13.3 vol% SiC
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(a) : SEM micrograph

Fig.3. Lme prof1le analysis(EDS) across the interface of SiCp /Al-4.
5wtZ%Cu-1wt% Mg composite.

(b)

: Al profile

(c) : Si profile (d) : Cu profile (e) : Mg profile

Photo.5. SEM micrograph showing the frac-
ture surface of SiCp /Al-4.5wt%
Cu-1wt% Mg composite.
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Fig.4. Effect of the siliding speed on the spe-
cific wear amount.
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Fig.5. Effect of the final load on the specific
wear amount,
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Photo.6. Worn surface of SiCp /Al-4.5wt%
(final load : 2.1Kg, sliding distance :

A :silding speed : 1.98m /sec,
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