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Abstract

The black smoke particles produced in the process of printing parts by laser selective melting mold-
ing equipment will not only corrode the laser lens, but also directly affect the density of the pro-
cessed parts. Therefore, itis very important to design a reasonable and uniform wind field structure
in the forming cabin and remove the black smoke particles produced in the printing process scien-
tifically and effectively. In this paper, a large laser selective melting molding equipment is taken as
the research object. The inlet structure is designed and the wind field characteristics under the flow
channel are obtained by numerical simulation. According to the simulation results of the wind field,
the wind field in the molding chamber is optimized by combining the rectifier plate, the circular
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grid plate and the honeycomb grid plate. The results show that the wind field distribution generated
by the improved flow channel in the upper region of the forming area is more uniform.
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Figure 1. 3D model diagram of laser selective melting forming equipment
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Figure 2. Inlet internal structure diagram
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Figure 3. Grid diagram of air duct system of SLM forming cabin
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Table 1. Basic parameters of numerical simulation
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Figure 4. Flow chart in the cabin
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Figure 5. Sectional velocity cloud of wind field in molding cabin
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Figure 6. Improved flow channel and grid
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Figure 7. Wind field cross-section velocity cloud before and after improvement
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Figure 8. The schematic diagram of discretization treatment of 30 mm
area above the forming area
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Figure 9. The velocity distribution map of 30 mm above the forming zone
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