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Effects of Amount of Zr Addition on Build-up Product of Cu Alloy in Metal Additive Manufacturing
WH A
KUSE Tetsuji and SAKATA Masahiro

Synopsis: In recent metal additive manufacturing industry, especially for the applications such as heat exchanger, heat

sink and high frequency circuit, Cu and its alloys have attracted more attention owing to their high electrical and

thermal conductivity. However, it is difficult to obtain build-up products of pure Cu with high density by using

current laser additive manufacturing method due to low laser absorption rate of Cu. Increasing the absorption

rate requires reducing electrical conductivity by adding other elements. There is a dilemma between the

absorption rate of powder and both electrical and thermal conductivity of build-up products.

The purpose of this study is to develop Cu alloys which could solve the dilemma. Zr was selected as an additive

element because its solubility limit in copper is low. It was thought that gas atomization process might make

it possible to supersaturatedly dissolve Zr into Cu matrix by quenching effect staying electrical and thermal

conductivity small. After that, high electrical and thermal conductivity would be recovered if Zr is released from

Cu matrix by giving aging heat treatment.

In this study, it was found that the build-up product of Cu-0.8%Zr had high density by 99% with high electrical
and thermal conductivity, while Cu-1.6%Zr build-up product had high strength.

Keywords: additive manufacturing; AM; 3D printer; powder; Cu-Zr alloy; laser absorption rate; relative density; electrical

conductivity; high strength.
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Fig.1 Effect of absorption rate on relative density
of built by additive element.
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Cu Zr Si P
0.8Zr Bal. 0.78 0.01 0.001
1.2Zr Bal. 1.20 <0.01 0.001
1.6Zr Bal. 1.46 <0.01 0.001
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Fig.5 Effect of energy density on relative density
of Cu-0.8%Zr.
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of Cu-Zr alloys.
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Fig.11 Tensile strength of Cu-Zr alloys at various aging
temperatures.
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