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Effect of Stress Relieving on Impact Toughness and Corrosion Resistance
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Characterize of nano-composite copper foam produced by
powder metallurgy technique

Mina Sabzevari
Mina Sabzevari?, Seyed Abdolkarm Sajjadi"’, Ahmad Moloodi*

Ferdowsi University of Mashhad

Mina.sabzevari@gmail.com

Abstract

In this research, nano-composite copper foams reinforced with Al,0; nanoparticles and using
K,CO; as foaming agents were produced through powder metallurgy rout. The precursor
including powder copper and alumina (Al,Os3) nanoparticles was mechanical milling for 4 hours,
and then it mixed with different percentages of potassium carbonate (K,CO3) and was made
using a cold press. The precursor is then sintered at a temperature of 850°C for 180 minutes
and then at a temperature of 1000°C as foaming temperature for 60 minutes. In the following,
compressive test was carried out on foam samples with different porosity percents and
relatively densities in order to measuring compressive properties such as steady stress and
densification strain. Differential thermal analysis (DTA) on foaming agent powder, Electron
diffraction X-ray spectroscopy (EDS) analysis of Cu-Al,0; nano-composite powder and Scanning
electron microscopy also performed on samples. The microscopic results revealed appropriate
distribution and surface diffusion nanoparticles in copper matrix and homogeneous pores
structure. Also the steady stress of samples and the energy absorption capability of samples
was increased with increasing relatively density from 0.358 to 0.795 from18 up to 112.5 MPa
and 20 to 50 J, respectively.

Keywords: nano-composite Cu-Al,0;foam, powder metallurgy, potassium carbonate.
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