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Synthesis of Functional Graded Composite Materials of Copper —Tungsten with
Powder Metallurgy Technique -Applied in Hot Plasma Facing Components

Yourtchi, Parvin®?'; Nemati, Narguess'; Sadat Kiai, Seyed Mahmood®
Plasma & Nuclear Fusion Research School, Nuclear science and Technology Research Institute, AEOI, Tehran- Iran
2 Islamic Azad University of Tehran Center, Tehran- Iran

Abstract

Powder metallurgy technique is an economical and suitable process for synthesis of a functionally graded
composite of W-Cu elemental powders. Although the method may have few shortcomings it still offers valuable
advantages such as possibility of low temperature process and achievement of deliberate composition of the W-Cu.
It is well-known that W-Cu FGMs are proposed to be used in high vacuum and high temperature plasma flues
caused by fusion nuclear reactions. The reason for resisting such harsh situation is considered to be the high
thermal conductivity of the FGM and resistivity to thermal shock. In this research, we tried to use powder
metallurgy technique to synthesis the FGM of W-Cu by compositions of : W, W-20wt.% Cu, W-40wt.%Cu, W-
60wt.%Cu, W-80wt.%Cu, Cu. Then applying cold press and proceeding hot press at 1200 'C and under 450 MPa
uniaxial press, the resulted composite specimens were then used for subsequent mechanical and physical test.
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