©
2011 2013

Development of Cu-Ni-Fe-P alloys with high strength and high conductivity

Monzen, Ryoichi
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The influence of Fe on the strength of Cu-Ni-Fe-P alloys has been investigated usi
ng Cu-1.0%Ni-0.2%P (0%Fe) and Cu-(0.9, 0.8 and 0.7)%Ni-(0.1, 0.2 and 0.3)%Fe-0.2%P (0.1, 0.2 and 0.3%Fe) a
Iloys pre—a?ed at 450 degrees for 5min, cold-rolled to a 40% reduction, peak-aged at 450 degrees and final
ly cold-rolled to a 60% reduction (60R). Of the 0%Fe-60R, 0.1%Fe-60R, 0.2%Fe-60R and 0.3%Fe-60R alloys, th
e 0.2%Fe-60R alloy has the highest 0.2% proof stress of 660MPa and the highest tensile strength of 700MPa.
The proof stress and tensile strength of the 0.2%Fe alloy pre-aged at 450 degrees, cold-rolled to a 40% r
eduction, ﬁeak—aged at 450 degrees and finally cryo-rolled to an 80% reduction (80%CR) are 700 and 740MPa
and 40MPa higher than those of the 0.2%Fe-60R alloy. The higher proof stress of the 0.2%Fe-80CR alloy than

the 0.2%Fe-60R alloy is ascribed to the higher dislocation density and the larger amount of deformation t
wins in the 80CR alloy.
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Fig. 1 Age-hardening curves of Cu-1.0%Ni-0.2%P 02%Co-60R 700 730 3 >
(0%Fe), Cu-0.9%Ni-0.1%Fe-0.2%P (0.1%Fe), Cu- 0.3%Co-60R 700 730 5 58
0.8%Ni-0.2%Fe-0.2%P (0.2%Fe) and Cu-0.7%Ni-
0.3%Fe-0.2%P (0.3%Fe) specimens aged at 450°C 0.2%Co-80R 710 740 5 57
after pre-aging at 450°C for 5min and subsequent
40% cold-rolling. 0.2%Co-80CR 730 760 5 57
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Table 3 0.2% proof stress oy, grain size d, dislocation
density p, inter-precipitate spacing A for 0%-60R
0.1%Fe-60R, 0.2%Fe-60R, 0.3%Fe-60R, 0.2%Co-60R
and 0.3%Co-60R specimens.

Specimen iz d . £ . 4
(MPa)  (um) (um) (x10m ) (nm)

0%-60R 620 9 0.43 5.8 77
0.1%Fe-60R 640 9 0.45 5.3 64
0.2%Fe-60R 660 9 0.48 5.7 60
0.3%Fe-60R 650 9 0.43 5.9 61
0.2%Co-60R 700 9 0.24 5.1 51
0.3%Co-60R 700 9 0.27 53 52

Table 4 0.2% proof stress oy, grain size d, dislocation
density p, inter-precipitate spacing A for 0.2%Fe-60R,
0.2%Fe-80R, 0.2%Fe-80CR, 0.2%Co-60R, 0.2%Co-
80R and 0.2%C0-80CR specimens.

. Oy, d 17 P 2
Specimen (MPa)  (um) (um) (*10'7m”)  (nm)

0.2%Fe-60R 660 9 0.48 5.7 60
0.2%Fe-80R 660 9 0.42 5.9 60
0.2%Fe-80CR 700 8 0.16 7.8 60
0.2%Co-60R 700 9 0.24 5.1 51
0.2%Co-80R 710 9 0.21 5.8 51
0.2%Co-80CR 730 8 0.08 7.1 51

Fig. 2 TEM image of (Ni, Fe),P precipitates in a
0.2%Fe specimen aged at 450°C for 3h after
pre-aging at 450°C for 5min and subsequent 40%
cold-rolling.
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