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Abstract: To investigate the process and thermal physical performance of W-Ni-Cu manufactured using
the Selective Laser Melting (SILM) technique, an experiment of [our variables was conducted to study
the influence of laser power, scanning speed, length of the scanning line, and overlap rate on the den-
sity. Scanning electron microscopy as well as a thermal analyzer, dillerential scanning calorimeter,
and thermal-mechanical analyzer were used to study the microstructure, thermal conductivity, and
thermal expansion. The results show that the density of W-Ni-Cu reaches 94. 5% with the optimized
process. The microstructure is a type of bridging connection, and agglomeration occurs between the
W phases and CuNi phase that wraps around the W phase like a network. When the measuring direc-
tion is parallel to the processing direction, the thermal conductivity and thermal expansion coefficients

are 120.314 0 W/m + K and 7. 16 X10 “/K, respectively. When the measuring direction is perpendic-
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ular to the processing direction, the thermal conductivity and thermal expansion coefficients are

99.257 2 W/m « K and 7. 02X10 /K, respectively. Test pieces form in different directions with dif-

ferent thermal conductivity and thermal expansion coefficients because of the distribution of W in

CuNi and the existence of pores. The study shows that the W-Ni-Cu alloy parts exhibiting better per-

formance can be manufactured directly using SLM.

Key words: selective laser melting; W-Ni-Cu alloy; process parameter; microstructure; thermal con-

ductivity; thermal expansion coefficient
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Tab.1 Parameters of SLM experiments
oL FEAmR o
s O R KR Y w
/W /(mm=+s ') /mm ' /%
1 100 500 3 10 82.5
2 150 500 3 10 89.0
3 200 500 3 10 91.7
4 200 350 3 10 —
5 200 400 3 10 —
6 200 450 3 10 -
3 200 500 3 10 91.7
7 200 600 3 10 88.5
8 200 700 3 10 89.7
9 200 800 3 10 87.9
10 200 900 3 10 86.0
11 200 500 2 10 91.6
3 200 500 3 10 91.7
12 200 500 4 10 91.4
13 200 500 5 10 91
14 200 500 3 20 92.8
15 200 500 3 30 94.5
16 200 500 3 40 -
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(a) Thermal conductivity test sample
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(b) Thermal expansion test sample
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Fig. 2 Test samples of thermal conductivity and

thermal expansion coefficient
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Fig. 3 Variation of relative density with process parameters
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Fig.4 Microstructure of W-Ni-Cu fabricated by SLM with different laser powers and velocities
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Fig. 5 Microstructure of 80W-5Ni-15Cu samples
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Fig. 6 Sketch of W-Ni-Cu solid-liquid structure
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