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Heat treatment and mechanical properties of pure Cu processed
by equal channel angular pressing
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Abstract: After equal channel angular pressing ( ECAP) deformation Cu obtains yield stress up to about 400 MPa in quasi-static tensile
test however its insufficient strain hardening ability leads to necking after plastic deformation of only <2% . It is found that the quasi-static
tensile properties at room temperature of the deformed Cu can be adjusted and controled by partial recrystallization annealing. After annealing
at 275 °C for 10 min the strength and ductility matches well i.e. a yield stress of 330 MPa can be kept with a uniform elongation of 5% .
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Fig. 1 Schematic diagram of ECAP mould
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Table 1 Chemical composition of pure Cu( mass fraction %)
Cu Pb Ar Al Fe S
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Fig.2  Optical microstructure of the solid solution-annealed Cu bar
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Table 2 Annealing process parameters

Sample No. Temperature /°C Time/min

1 255 10

2 275 10

3 285 10

4 300 10
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Fig.3 Sample size of quasi static tensile experiment
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Fig.5 Strain hardening rate vs true strain curves of the pure
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Effect of high temperature quenching and tempering process on
microstructure and properties of 4CrSMoSiV1 steel
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Abstract: The banded structure with stripped and massive carbides in the segregation band zone often exists in 4Cr5SMoSiV1 steel undergone
conventional heat treatment. Not only large size granular carbides scatter in the matrix but also lots of granular carbides gathered in grain
boundary so that the impact property is very low on transverse direction. In this paper a high temperature quenching and tempering process
was added before conventional quenching and tempering process and the effect of such a heat treatment process on the microstructure and
mechanical properties ( especially impact toughness) of 4Cr5MoSiV1 steel was studied by means of mechanical test OM and SEM. The
results show that no obvious banded structure is observed under this process and very few carbides exist in grain boundary dispersive fine
granular carbides uniformly scatter in the matrix the homogeneity of the material structure is improved obviously the impact property on
transverse direction increases about 78% .
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