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Effects of Stacking Fault Energy on Strengthening Mechanisms in Bulk
Nanostructured Solid-Solution Alloys with FCC Structure
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As an attempt to reveal the role of solid-solution atoms on deformation of
Cu during the severe plastic deformation (SPD) process, effects of Zn, Si and Ni additions on
mechanical properties and microstructure of Cu after the SPD process were systematically
investigated up to the solid-solution limits of these atoms. Experimental results were considered in
terms of concentration of solid-solution atoms, electron-atom ratio and the stacking fault energy
(SFE). In the case of the nanostructured Cu-Zn and Cu-Si alloys, the increase of hardness correlated
to the decrease of SFE as a function of electron-atom ratio. Decreased SFE by Zn and Si additions
caused the enhanced strain-hardening during the SPD process. This led to the strengthening of the
nanostructured alloys. On the other hand, hardening of nanostructured Cu-Ni alloy should be not
related to the change of SFE. This hardening would be caused by dislocation pinning effect followed
by suppression of recovery during the SPD process.
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(DB & L CHEA O/ D Cu-Zn AR
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Cu-Zn Cu-Si
C, (wt.%) 10 20 30 0.18 0.73 2.04 4.19
C, (at.%) 9.7 195 294 0.4 1.6 4.5 9.0
ela 1.10 120 129 | 1.01 1.05 1.14 1.27
Cu-Ni
C, (wt.%) 10 30 60 80 100
C (at%) | 10.7 317 61.9 81.4 100.0
ela 1.02 1.05 1.10 1.13 1.16
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NN EWRERRENE T /NI .,
Cu-9. 0at. %Si &4 OEHHESLRIAAT 95 nm T
HV, Cu—4.5at. %Si L DFN LD KXV,
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7z 2. flix @D Cu EEAA4IZ HPT N L% 5 [A]
fir it U 7= BB D S Sk %
Cu | Cu-Zn Cu-Si

C, (at.%) 97 195 294 04 16 45 90
d(nm) | 175 105 90 75 140 110 60 95

Cu-Ni
C, (at.%) 10.7 31.7 61.9 81.4 100.0
d (nm) 95 80 110 110 150
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