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The experimental research of nano-mechanical property

for copper alloy during selective laser melting
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(1. Machinery Transmission National Key Laboratory, Chongqing University, Chongqing 400044, China;

2. Intelligent Manufacturing Key Laboratory of Ministry of Education, Shantou University, Shantou 515063, China)

Abstract; In view of the micro-mechanical property of copper alloy fabricated by selective laser melting

(SLM), the effects of different processing parameters (laser power, scanning speed and scanning space)

on the nanoindentation hardness were researched according to the orthogonal experimental design test

method. Based on the analysis of variance, the impact degree of diverse processing parameters on the na-

nohardness was obtained, which could provide a theoretical direction for improving the micro-mechanical

property of parts during SLLM.
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Fig. 1 Distribution of powder size
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Fig. 2 Powder SEM morphology
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Tab. 1 Processing parameters of selective laser

melting of copper alloys
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Fig. 3 Scanning strategy for selective laser melting

of copper alloys
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(a) Load-displacement curve of nanoindentation
test; (b) indentation schematic diagram
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Tab. 2 Nanohardness of selective laser melted copper alloy AB | ‘
samples with different process parameters A ‘
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Fig. 6 Pareto diagram of standardization effect
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Fig. 5 Main effect diagrams of nanohardness factors
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Tab. 3 Analysis of variance of nano—hardness and

its influencing factors

K A AdjSS Al MS  Ff{i P{i
LAY 6 0.064575 0.010763 8.3  0.030
FR 3 0.050437 0.016812 12.96 0.016
HOEI% (A 1 0.010513  0.010513  8.10 0.047
AMEE (B 1 0.037812  0.037812 29.15 0.006
HiEEE (O 1 0.002112  0.002112 1.63 0. 271

2HTAEHEAER 3 0.014137  0.004712  3.63 0.122

AB 1 0.012013  0.012013  9.26 0. 038
AC 1 0.000013  0.000013  0.01 0. 927
BC 1 0.002112  0.002112 1.63 0. 271
R 4 0.005189  0.001297

251l 1 0.000109  0.000109  0.06 0.816
L) 1 0.001013  0.001013  0.50 0. 554
gl 2 0. 004067 0. 002033

&it 10 0.069764
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Fig. 7 Sample SEM diagram: (a) scanning speed 100 mm/s; (b) scanning speed 300 mm/s
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