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Laser Cladding for Direct Forming of Cantilevered Slender Structure
Part Based on Inside Laser Powder Feeding
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Institute of Laser Manufacturing Technology, School of Mechanical and Electric Engineering, Soochow University,
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Abstract The part with an incline angle changing from 0° to 60°and the part with multi—angle are formed by normal
direction slices. They are generated by the single point deposition and the intermittent processing based on inside
laser powder feeding technology and KUKA robot. The optimized loading time is got from the ANSYS thermo
dynamics simulation and corresponding experiments. The experimental results indicate that the forming slender
structure part has a high precision and uniform section size. The biggest relative error is 1.6% and the surface
roughness is 1.98~2.47 mm. The microstructures of the part at different incline angles are similar without apparent
defect.

Key words laser technique; slender structure; intermittent laser loaded; in—-side laser powder feeding; variable
attitude forming; Z axis lifting capacity
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Fig.1 Comparison of two cladding deposition methods. (a) Deposition of horizontal slices; (b) deposition of normal direction slices
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Fig.2 Schematic of inside—laser powder feeding
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Fig.3 Results of powder feeding at different angles. (a) 0°; (b) 40°; (c) 90°
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Fig.4 Comparison of size in (a) designed and (b) formed part
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Fig.5 ANSYS simulation. (a) Entity model; (b)meshing; (¢) temperature distribution
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Fig.6 Node temperature curve
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Fig.7 Node temperature after (a) laser loading and (b) cooling
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Fig.8 Processed results with different laser loading time. (a) 0.2 s; (b) 0.4 s; (¢) 0.6 s
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Table 1 Error of formed part

Features Design size Absolute error Relative error /%
Bottom height 25 mm 0.1 mm 0.4
Arc height 51.9 mm 0.06 mm 0.12
Arc width 30.03 mm -0.51 mm -1.6
Radius 60 mm 0.5 mm 0.83
Incline angle 60° -0.8° -1.3
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Fig.12 Microstructure of slender structure. (a) Substrate; (b) 30°~40° and (c) 50°~60° segmental arc junction
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