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Study on Dimensional Accuracy of Typical Geometric Features

Manufactured by Selective Laser Melting
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Abstract In order to investigate dimensional accuracy of geometric features manufactured by selective laser

melting (SLM) and to provide design references for SLM to manufacture metal parts directly, several typical

Key words

geometric features such as thin walls, sharp corners, cylinders, circular holes, square holes, etc are designed.
restraint, step effect, powder adhesion and laser deep penetration are the main factors which affect

Then SLM equipment DiMetal-100 is employed and 316L stainless steel powders are used to manufacture these

typical geometric features under the condition of optimized process parameters. It is shown that laser spot

.

=1

dimensional accuracy of parts and affect manufacturing ability of SLM. The manufacturing ability of SLM and
manufacturing ability
OCIS codes 140.3390; 350.3390; 350.3850

the dimensional accuracy of typical geometric features by SLM is studied. It puts forward some preliminary
design rules suitable for SLM, which provides a reference for innovative design of products.
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Table 1 Powder composition of 3161 (mass fraction, %)

C Cr Ni Mo Si Mn O Fe
0.03 17.5 12.06 2.06 0.86 0.3 0.09 Bal
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Fig.2 Model of typical geometric features. (a) Thin walls; (b) sharp corners; (c) cylinders; (d) circular holes paralleling to Z axis;

(e) circular holes vertical to Z axis; (f) square holes vertical to Z axis
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Table 2 Process parameters used by the equipment

Laser Scanning Layer Scanning Scanning Spot compensation
power /W speed /(mm/s) thickness /pm interval /mm strategy /mm
170 800 30 0.08 XY inter—layer stagger 0.03
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Fig.3 Display modes of thin walls. (a) Along X axis; (b) along Y axis; (c) at 45° with X axis
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Fig.4 Thin walls by SLM. (a) Along X axis; (b) along Y axis; (¢) at 45° with X axis
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Fig.5 Thickness error changing curves of thin walls. (a) Curve of absolute error; (b) curve of relative error
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Fig.7 Sharp corners by selective laser melting
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Fig.9 Effect of slice principle on accuracy of vertical sharp corner
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Fig.12 Schematic diagram of cylinder contour error. (a) Contour error of cylinder; (b) contour scanning to improve accuracy
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