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ABSTRACT 6061A1-SiC, metal matrix composite materials(MMCs) were fabricated by injecting
SiC, particles directly into the atomized spray. The main attraction of this technique is the rapid
fabrication of semi-finished, composite products in a combined atomization, particulate injection(10
um, 40 um, SiC,) and deposition operation. Conclusions obtained are as follows; The microstructure
of the unreinforced spray formed 6061Al1 alloy consisted of relatively fine(50 um) equiaxed grains.
By comparision, the microstructure of the I/M materials was segregated and consisted of relatively
coarse(150 ym) grains. The probability of clustering of SiC, particles in co-sprayed metal matrix
composites increased it ceramic particle size(SiC,) was reduced and the volume fraction was held
constant. Analysis of overspray powders collected from the spray atomization and deposition experi-
ments indicated that morphology of powders were nearly spherical and degree of powders sphercity
was deviated due to composite with SiCp particles. Interfacial bonding between matrix and ceramics
was improved by heat treatment and addition of alloying elements(Mg). Maximum hardness values
[H,=165 kg/mm? for Al-10 ym8iC, H,=159 kg/mm? for Al-40 umSiC,] were obtained through the
solution heat treatment at 530C for 2 hrs and aging at 178C, and there by the resistance were
improved.
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Fig. 1. Schematic diagram of Spray Forming unit.
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Fig. 2. SEM photographs showing the morphology of

SiC particles.
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Table 1. Chemical composition of SiC particles

Element C Fe SiC

Wt.% 0.5 0.02 Bal

Table 2. Chemical composition of 6061Al alloys

Element S5i Fe Cu Mn Mg Cr Zn Ti Al
Wt% 04 07 02 015 08 0.050.250.05 Bal
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Table 3. Processing parameters of experiments
Run No. Atomization SiC Size Atomization SiC Feed Deposition Superheat
gas (um) pressure (MPa) pressure (MPa) distance (mm) (©)
P: 04
2 N, - S 12 - 430 120
P: 04 V: 015
8 N, 10 S 12 C 01 400 120
P: 04 V: 0.15
13 N 0 St 12 C: 01

P: 1'st Atomizer, 5: 2'nd Atomizer, V: Vibrator gas, C: Camier gas
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Fig. 3. Actual shapes of Al-S8iC, composite preform
produced by Spray Forming.
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Fig. 4. Microstructures of 6061Al alloy preform pro-
duced by Ingot Metallurgy and Spray Forming.
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Fig. 5. Microstructures of SiC particles distribution.
of 6061A1-SiC, composites preform produced by Sp-
ray Forming.
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Table 4. Results of volume fraction and average spacing of SiC, in 6061AI-15vol% SiC,

RUN No. SIC Size 5iC, Content inamge SiC, Content chemical Average spacing
analysis (%) (vol%) (um)
2 — — —_ —
8 10 11.2 12.2 871
13 40 10.5 145 235.8

Do=Dy(1=1)fs

Dy SiC Average size

f»: Volume fraction
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