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The Extrusion Characteristics in Hot Extrusion of SiC,/6061 Al Composite
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Abstract In order to elucidate the extrusion characteristics of SiC,/6061 Al composite, defomation
resistance, K, was determined using the empirical formula suggested by Watanabe et al, and also extru-
sion pressure was measured using the extrusion press with a capacity of 350 ton. The K,, which are
propotional to extrudability, was increased with increasing volume fraction of reinforcement, SiC,, but
decreased with increasing the particle size. The peaks of maximum extrusion pressure in curves of extru-
sion force vs ram stroke were changed sharply with decreasing the particle size. The elevated extrustion
temperature resulted in the decreased K. and extrusion pressure, but caused the surface tearing of ex-
trusion composite bars. The results showed that extrudability of the composite billets is depend on the ex-

trusion conditions as well as the characteristics of reinforcement, SiC,.
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Table 1. Chemical composition of matrix alloy
6061 (wWt%)

Flement| Si | Fe |Cu|Mg| Cr |Zn | Ti |Mn| Al

% [0.76/0.38/0.20/0.8310.180.70/0.01/0.07|Bal.
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Fig. 1. Relationship between deformation

resistance(K,) and reinforcement volume fraction
—present work : extrusion temperature 4507,
extrusion ratio ; 12

— Watanabe et al'”: matrix alloy ; 6061, extru-

sion temperature ; 400°C, extrusion ratio ; 16
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resistance(K, ) and extrusion temperature
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Fig. 5. Relationship between extrusion pressure
and ram speed for 6061/SiC/20, composite.
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Fig. 6. Typical extrusion pressure vs ram stroke curves
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for 6061/SiC/20, with various reinforcement parti-

cle diameter. d ; reinforcement particle diameter, extrusion temp. ; 450°C, SiC, vol ; 20%.
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Table 2. Extrudability of 6061/SiC,/X, MMC billet
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Specimen [ Billet Condition Extrusion Condition f

. SiC Particle Extrusion . Ram Surface
SiC vol % . Extrusion A

No. (vol %) Size Tempfzrature Ratio Speed Quality

(um) (C) (mm/sec)

1 0 10 450 12.5 7.7 ©
2 10 10 450 12.5 7.7 O
3 20 10 450 12.5 7.7 A
4 30 10 450 12.5 7.7 X
5 20 10 350 12.5 7.7 ©
6 20 10 400 12.5 7.7 ©
7 20 10 450 125 7.7 A
8 20 10 500 12.5 7.7 X
9 20 20 550 12.5 7.7 X
10 20 4 450 12.5 7.7 A
11 20 10 450 12.5 7.7 A
12 20 15 450 12.5 7.7 AN
13 20 40 450 12,5 7.7 X
14 20 10 450 76.5 7.7 O
15 20 10 450 23 7.7 O
16 20 10 450 12 7.7 O
17 20 10 450 5 7.7 ©
18 20 10 450 12.5 5.7 O
19 20 10 450 12.5 7.7 O
20 20 10 450 | 12.5 J 114 aN

Note : Surface Quality ©(good)> O> A > X (poor)
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Photo 1. Surface quality of extruded 6061/SiC/20, composite.

a) good surface : extrusion temperature ; 450°C

b) surface tearing : extrusion temperature ; 500°C
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