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P102M Cu-1.5 Ni-0.3 Si-0.05 Mg-0.03 T.S 550 MPa, E.C 55% IACS
P1000HS Cu-3.0 Ni-0.8 Si-0.25 Sn T.S 880 MPa, E.C 40% IACS
MAX251 Cu-2.0 Ni-0.5 Si-1.0 Zn-0.5 T.S 640 MPa, E.C 49% IACS
MAX375 Cu-2.85 Ni-0.7 Si-0.5 Zn-0.5 T.S 850 MPa, E.C 40% IACS
NKC286 Cu-2.8 Ni-0.6 Si-0.5 Sn-0.4 Zn T.S 800 MPa, E.C 45% IACS
EFTEC97 Cu-2.3 Ni-0.55 Si-0.5 Zn-0.15 Sn T.S 750 MPa, E.C 40% IACS
C70350 Cu-1.5Ni-1.1Co-0.6Si T.S 830MPa, E.C 48% IACS
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abstract
The purpose of this study is to develop a precipitation hardening copper alloy to
simultaneously improve electrical conductivity and mechanical properties for application
to connectors for electric, electronic and automobile. Among domestic copper alloys, the
most commonly used for connectors is a precipitation hardening copper alloy, which is
C64750 (Cu-1.8Ni-0.3Si-0.3Sn). This material has a tensile strength of 650 MPa and an
electrical conductivity of 48% IACS, which is low in strength and electrical conductivity to
respond to the characteristics of parts required by electric vehicles and autonomous
vehicles. If the content of Ni and Si is increased to improve strength, it would not be
possible to avoid a decrease in electrical conductivity, and bendability is degraded due to
the coarsening of precipitation. In order to solve such a problem, research is being actively
conducted to replace a part of Ni with Co. As a representative copper alloy, C70350 (Cu-
1.5Ni-1.1Co-0.6Si), a tensile strength of 830 MPa, and an electrical conductivity of 48%
IACS are shown. However, electrical conductivity of 50% IACS or higher is required for an
increase in the number of pins and effective heating control of highly integrated parts. In
addition, since all C70350 alloys rely on imports, it is urgent to develop alternative alloys.
This paper researched the effect of electrical conductivity and mechanical characteristics
according to aging heat treatment conditions using a Cu-1.1Ni-0.9Co-0.55Si-0.1Cr alloy to
develop a copper alloy that satisfies the properties required by industry. Specifically, the
solid solution treatment method and aging heat treatment method of supersaturated solid
solution after solid solution were studied. The experimental results of hardness, electrical

conductivity, and bendability for each manufacturing process were measured and
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compared by applying a single aging(SA), a double aging(DA), and thermal mechanical
double aging(TMDA) process. The solid solution treatment was performed at a temperature
of 750°C to 950°C for 10 to 60 seconds, and the optimal condition was confirmed at 950°
C x 40 seconds. The 2" phase particles consisting of Ni, Co, Si, and Cr chemical
components were better dissolved inside Cu as the temperature increased. However, the
increase in temperature easily coarsened the grain size. The grains that grew in this way
did not change even after precipitation, and became a source of deepening surface
wrinkles along the grains during bending processing. When the supersaturated solid
solution was aging, hardness and electrical conductivity were more pronounced in the
double aging than in the single aging. As a result of aging of supersaturated solid solutions,
hardness and electrical conductivity were more pronounced in a DA than in a SA. This is
because DA processes using two temperatures (high and low) were more effectively
precipitated because the precipitation priorities of Co and Ni differ depending on the aging
temperature as a result of observing the component changes of (Co, Ni);Si precipitation
through thermodynamic simulations. In the case of TMDA, less time was aged than DA,
but higher hardness and electrical conductivity were obtained. Finally, a tensile strength of
845 MPa, hardness of 256HV, and electrical conductivity of 51% IACS were obtained at
TMDA (450°Cx1hr-Rolling (Red. 30%) - 380°Cx2hr). This result is due to the increase in
nucleation sites by intermediate cold rolling processing, effectively increasing the density
of precipitation. On the other hand, in the case of bendability, the DA was excellent. This
is because further cold rolling processing reduced the ductility of the material and reduced

the cube texture of (200) peak, which makes bendability bad. If a technology that controls
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texture of materials is developed additionally and thus bendability is improved, it is
expected that it could be used for electric, electronic and automobile by sufficiently

replacing Cu-Ni-Si alloy and Cu-Ni-Co-Si alloy.
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