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Fabrication and Evaluation of the Al-STS-Cu Functionally
Graded Materials

Kwangjae Park*, Dasom Kim*, Hansang Kwon*"

ABSTRACT: Aluminum (Al) and copper(Cu) are non-ferrous alloys with excellent electrical and thermal conductivity
but have relatively lower mechanical properties than iron alloys. Stainless steel(STS), an iron alloy, is a high-strength
industrial material due to its excellent mechanical properties and corrosion resistance compared to non-ferrous Al and
Cu. In this research combined Al, Cu, and STS to fabricate as a functionally graded material (FGM) through a
powder metallurgical process. The produced FGM exhibited lightweight and excellent surface hardness compared to
copper and iron alloys and also showed higher thermal conductivity than single Al and STS materials.
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Fig. 1. Schematic diagram of fabrication procedure for Al-STS-
Cu functionally graded material (FGM) by spark plasma
sintering
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Fig. 2. Digital images of the (a) Al and (b) Cu powder (c) STS
plate, and (f) fabricated FGM. (d) and (e) are SEM micro-
graphs of the (a) and (b)
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Fig. 3. Variation of (a) the current and (b) voltage during the SPS
process depending on the materials
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areas and the elemental mapping of (a) for (b) Al, (c) Fe,
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Fig. 5. Secondary electron image (a) the Al, IC, and STS. (b) ele-
mental line mapping of the (a)
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Fig. 6. Secondary electron image between (a) the Cu and STS
areas and the elemental mapping of (a) for (b) Cu, (c) Fe,
and (d) Cr
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Fig. 7. Secondary electron image of the (a) Cu and STS and (b)
elemental line mapping of the FGM
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Table 1. Some properties of the SPSed FGM
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