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Fig.1 Geometric structure and mesh model
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Table 1 Chemical composition of 2219 aluminum alloy %
Cu Mn Si Zr Fe Mg Zn Ti Al
5.8~6.8 | 0.2~0.4 0.2 0.1~0.25 0.3 0.02 0.10 0.02~0.1 RE
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Fig.2 Schematic diagram of support position
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Fig.3 Deformation distribution of structure forming process under support
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Fig.4 Deformation evolution of key points
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Fig.5 Diagram of partition strategy
®2 HRITHNFFIER
Table 2 Division printing sequence process table
[

T2 %% FTENGF
1 2333435;637;18517;163133123511321322;27;28;38331;41;48;59;58;3513503603;61 362363 ;64365 ;6667368369 ;79;75;74;70
2 793;69;59;18;28;38;48;58;68367;27;17;57;6316;663755653534364574363;133352;512;22362;61351341331521511550360570
3 41;48;31538;503551;358;59;321322327;28;360;61 362 ;63 364;65566;67368;69;511512;13516517;1857035745753579;3233;4355;657
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Fig.6 Deformation comparison under different partition printing strategies
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Fig.7 Optimized simulation results of printing process and printed objects
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Design and Simulation of Support and Partition for SLM

Forming of Aircraft Grid Parts

WANG Haoyu', RONG Peng', XU Weiwei', GAO Chuanyun', YU Wenjun', PANG Shengyong’

(1. AVIC Chengdu Aircraft Industry (Group) Co., Ltd., Chendu 610092, China;
2. State Key Laboratory of Material Processing and Die & Mould Technology, Huazhong University of Science and

[ABSTRACT]

Technology, Wuhan 430074, China)

Grid part is a kind of key functional structure in a certain type of UAV. Grid Parts have complex shapes

and high-precision control requirements, and are very suitable for laser selective melting (SLM) manufacturing. In this
paper, the additive simulation software developed by Huazhong University of Science and Technology is used to simulate
and analyze the SLM forming process of grid parts, and design and optimize the partition printing strategy of supports
and key plastic deformation positions. The results show that the key plastic deformation positions in the SLM forming
process can be quickly obtained through simulation, and the deformation of the key accumulation layer can be reduced
by about 60% through the zone design; by comparing the simulation results after support removal with the test results,
the deformation trend and the deformation value between two are in good agreement, the maximum deformation is in the
middle grid area, and the deformation is about 2.0mm.

Keywords: Selective laser melting; Grid parts; Simulation; Partition strategy; Deformation trend
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