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Abstract: In order to obtain high density tin bronze parts and functional components with typical
curved, thin-walled, round features manufactured by Selective Laser Melting, the influence of three
key factors of laser power, scanning speed and scanning distance on the density of tin bronze parts
manufactured by selective was researched. Design a three factors and four levels orthogonal experi-
ment. And according to the results of experiment, the process parameters of parts are optimized by
the method of BP neural network and genetic algorithm. The density of optimized parts has been re-
searched by MicroCT and Archimedes drainage, and the surface topography of optimized parts has
been studied by the technology of digital stereo imaging. Then a wind turbine model with typical
structure characteristics has been manufactured by the optimized process parameters. The experimen-

tal results show that the laser power, scanning distance and scanning speed have important influence
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on the density of the laser, and the degree of the influence is weakened in turn. Optimum parameter is
laser power of 177W, scanning speed of 327mm/s and scanning pitch of 0. 082mm. under the process,
the density that measured by experiment is 99. 7% , which is nearly the same as the theoretical optimi-
zation results of 99. 12%. So the error of the two results is very small. The MicroCT image shows
that there is no obvious inclusions, gap and other defects inside the parts. The wind turbines model
with the typical characteristics of curved surface, thin wall and round hole can be directly manufac-
tured, and the surface of the part have no ball, crack, and other defects. Therefore, the method for
optimizing molding process parameters, which is based on the orthogonal experiment and combined
with BP neural network and genetic algorithm, is feasible. The relative density of parts meets the re-
quirement,
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Tab.1 Chemical composition of Tin bronze copper alloy

powder
=3 O Sn P 7n Fe Ni  HAth

SR OAE 6.74%0.12%0.17%0.02% 0.1% 0.08%
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Tab. 2 Design of orthogonal experiment table

Laser Scan speed/ Scan
Level
power/ W mm. s space/mm
1 120 100 0. 06
2 140 200 0.07
3 160 300 0.08
4 180 400 0.09
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Tab. 3 Scheme of orthogonal experiment with three fac-

tors

Experiment Laser Scan speed/  Scan Relative

mm.s ' space/mm density/ %

No. power/ W
1 120 100 0. 06 92. 88
2 120 200 0.07 95. 54
3 120 300 0.08 97.51
4 120 400 0. 09 96. 29
B 140 100 0.07 96.52
6 140 200 0. 06 96. 69
7 140 300 0.09 96. 85
8 140 400 0. 08 96. 37
9 160 100 0.08 97.52
10 160 200 0.09 96. 36
11 160 300 0. 06 97.50
12 160 400 0.07 97.35
13 180 100 0. 09 97.79
14 180 200 0.08 97. 86
15 180 300 0.07 97.50
16 180 400 0. 06 96. 88
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Tab. 4 Analysis data of orthogonal experiment

Laser power/ Scan speed/ Scan space/

Level

w mm, s | mm

1 95.55 96. 18 95.99

2 96. 61 96. 61 96. 48

3 96. 93 97. 34 97.31

4 97.51 96. 47 96. 82
Excellent level 4 3 3

R 1. 96 1. 16 1. 32
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