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Study on the Clearance Feature of Non-Assembly Mechanism
Abstract

Manufactured by Selective Laser Melting
Liu Yang Yang Yonggiang Wang Di

Yang Xiongwen Liu Ruicheng
(School of Mechanical and Automotive Engineering, South China University of Technology .
Guangzhouw , Guangdong 510641, China)

The manufacturing of clearance features is the crucial issue for direct manufacturing non-assembly
mechanisms. To improve the processibility of clearance feature, tilted display is adopted to reduce the support within
the clearance. A dimension error model for overhanging structure is established and a verification experiment is

conducted, firstly. Then clearance feature of 0.2 mm with a series of tilt angles is manufactured by selective laser

800 mm/s and layer thickness of 25 pm and 35 pm, the clearance sizes are 140 pm and 120 pm,respectively. A
provides a feasible method for direct manufacturing of mechanisms.

dimension error

OCIS codes

melting (SLM) to investigate the effects of process parameters, such as layer thickness, tilt angle and energy input
collapsible abacus manufactured under the above process parameters can achieve designed performances well. It

on clearance size. Finally, a collapsible abacus is manufactured. Results show that the clearance size increases with
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— .

increasing tilt angle, decreasing layer thickness or energy input when the tilt angle is lager than 40°. It shows that
the theoretical dimension error fits the experimental results well. With laser power of 150 W, scan speed of
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Table 1 316L stainless steel powder chemical compositions

Chemical compositions C Cr Ni Mo Si Mn O Fe
Mass fraction /% 0.03 17.53 12. 06 2.16 0. 86 0. 38 0.13 Bal
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Fig. 2 Three types of display. (a) Horizontal display; (b) tilted display; (¢) vertical dlspl ay
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Fig. 4 Schematic diagram of dimension error caused

by laser beam
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Fig. 5 Dimension accuracy of SLM equipment in X/Y axis. (a) Wire frame scanned by laser beam;

(b) relationship between scan size and dimension error
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Fig. 7 Manufactured overhanging structures with different tile angles. (a) Original parts; (b) morphology of parts
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Fig. 10 Manufactured clearance features with different tilt angles. (a) Layer thickness of 25 pm;

(b) layer thickness of 35 ym
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Fig. 11 Relationship between tilt angle and size of clearance feature. (a) Layer thickness is 25 pm;

(b) layer thickness is 35 pm
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Table 2 Process parameters of manufacturing

Scanning Layer

Laser power /W
speed /(mm/s)

thickness /mm

Scan )
) Scanning strategy
interval /mm

150 800 0.035

0.08 X-Y inter-layer stagger
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Fig. 12 Collapsible abacus. (a) CAD model; (b) CAD model of bead and pole; (¢) bead and pole with support;
(d) CAD model of frame
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