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High Strain Rate Superplasticity of Whisker Reinforced Aluminum
Alloy Matrix Composites Fabricated by Squeeze Casting

Suk-won Lim and Yoshinori Nishida*

Abstract

The superplastic behavior of whisker reinforced aluminum alloy matrix composites fabricated by squeeze casting as one of hijy
pressure routes was investigated. The preforms ofa-Si;N, and B-SiC whiskers without any binder as a reinforcement were used.
The matrix materials were 2024 and 7075 aluminum alloys. For the purpose of optimum superplastic condition, respectively, the
whiskers volume fraction, extrusion temperature, tensile test temperature and initial strain rate were changed. Fracture surfaceof

tested specimens were observed by SEM. By the results, it became possible to produce superplastic composites by applying only
a hot extrusion process to composites obtained by the squeeze casting. The superplastic composites developed arax-Si;N,w/

7075, a-Si;N,w/2024 and B-SiCw/2024 systems at high strain rate. (Received December 12, 2001)
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Fig. 1. Scanning electron micrograph of (a)-Si,N, and (b)
B-SiC whiskers.
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Fig. 2. SEM microstructures of a 27vol.% a-Si;N,w/7075
alloy composites (a) as-squeeze cast and (b) extruded
after squeeze casting.
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Fig. 3. Relationship between the flow stress and the strain rate
of the 27 vol.% a-Si;N,w/7075 alloy composite tested
at 773K.
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Fig. 4. Relationship between the total elongation and the strain
rate of the 27 vol.% a-Si;N,w/7075 alloy composite
tested at 773K.
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Fig. 5. A superplastically deformed sample of the 27 vol.%
o-Si;N,w/7075 alloy composite.
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Fig. 6. Free energy formation for the carbide and nitride vs.
temperature.
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Fig. 7. Fracture surfaces of the 27 vol.% a-Si,N,w/7075 alloy
composite deformed superplastically at the initial strain
rate of (a) 0.04s™! and (b) 0.09s7\.
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Fig. 8. SEM microstructures of a 27 vol.% oSi,N,w/2024
alloy composites (a) as-squeeze cast and (b) extruded
after squeeze casting,

Fig. 9. SEM microstructures of a 21vol.% [B-SiCw/2024 alloy
composites (a) as-squeeze cast and (b) extruded after
squeeze casting.
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Fig. 10. Flow stress (top) and total elongation (bottom) as a
function of strain rate for the 27 vol.% Q-Si;N,w/
2024 alloy composite tested at 773K.
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Fig. 11. A superplastically deformed sample of (a) 27 vol.%
o-Si;N,w/2024 and 21 vol.% [SiCw/2024 alloy

compostites.
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Fig. 12. Flow stress (top) and total elongation (bottom) as a
function of strain rate for the 21 vol.% B-SiCw/2024
alloy composite tested at 783K.
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Fig. 13. Fracture surfaces of (a) 27 vol.% «-Si;N,w/2024 and
21 vol.% B-SiCw/2024 alloy composites.
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