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heat source, effective thermal conductivity of nylon powder with temperature changed was calculated. The
expression of thermal diffusivity and laser energy was obtained. Finally, by simulation and theory of temperature
field, validity of the model and parameter fitting was verified.
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model of non-steady-state temperature field for scanning laser sintering was established. With the moving Gauss area
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The temperature fields of powder laser sintering have a direct influence on optimization of process
parameters and sintering quality. From three-dimensional heat transfer of point source, three-dimensional analytical
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Fig. 2 Temperature distribution curve of
powder melting zone
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Table 1 Depth of experimental sintered piece and

anti-evaluation of «

Scan velocity / a/
Power/ W Z o/ Mm i
(mm/s) (107°m?*/s)
15.5 30 0.924 1.543
15.5 24 1.03 1.577
15.5 18 1.23 1.776
13.6 30 0.9 1.508
13.6 24 1.0 1.533
13.6 18 1.16 1.615
11.1 30 0. 88 1.519
11.1 24 0.975 1.536
11.1 18 1.12 1.588
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Table 2 Depth of calculated and measured results of sintered piece

Scan velocity /

Laser power /W a /(107°m?/s)

Calculated Z,../mm

Measured Z,../mm Fraction error /%

(mm/s)
8.8 12 1.613 1. 293 1.322 2.2
8.8 18 1.533 1. 07 0.994 7.6
14.4 18 1. 675 1.2 1. 170 2.6
14.4 24 1.555 1.0 1. 007 0.7
17.1 24 1. 600 1. 049 1.078 2.7
17.1 30 1. 548 0.936 1. 004 6.8

P=144W P=144W P=171W P=171W
=12 mm/s v=18 mm/s v=18 mm/s v=24 mm/s v=24 mm/s v=30 mn/s}

P=8.8W P=88W

PR 4 R ES IF L AR T B 1A

Fig. 4 Sintered pieces and end-microscope diagram
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