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Creation of anti-fatigue copper alloy strengthened by nanofiber-shaped
discontinuous precipitate with superior conductivity and high strength
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In general, Cu-Ni-Si alloy is used after aging that produces nanosized Ni2Si
precipitates to give the alloy maximum hardness. The crack initiation site of aged alloy was grain
boundaries (GBs), this is because of the formation of precipitate-free zone along GBs and coarse
precipitates at GBs. After over aging, fiber-shaped precipitates were grew within the original
grains (grains before aging). The overaged alloy has higher conductivity and lower tensile strength
than aged one, and there was no deference in fatigue strength at 107 cycles between aged and
overaged alloys. The starting point of fatigue crack of overaged alloy was original GBs. The
overaged alloy with severe plastic deformation (80% cold rolling) exhibited 1.6, 1.05 and 1.5 times
of conductivity (IACS), tensile strength and fatigue strength at 107 cycles of the aged alloy,
respectively. Fatigue crack initiation and propagation mechanism of ultrafine grain copper
fabricated by severe plastic deformation were clarified.
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[MPe] [MPe] [%] M ou [%]
CP 820 634 14.3 259+8 205 0.25 25
DP 567 342 18.9 187 +10 200 0.35 45
CR-DP 871 545 34 223+9 300 0.34 41
Annealed Cu 232 31.6 51.5 63+6 80 0.34 100

ou: Ultimate tensile strength, oy: Yield strength (0.2%), ¢ : Tensile elongation,
Hv:Vickers hardness, ow: Fatigue limit at 107 cycles, IACS: International annealed copper standard.
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