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Research on Laser Solid Forming Technology of Double-Inclined-Walled
Parts with Small Gaps
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Abstract By means of the technology of inside-beam powder feeding, the formation technology of double-inclined-walled
parts (DIWPs) with small gapsis is investigated. By using the methods of sequentially independent accumulation path,
normal layering, and non-dislocation accumulation, the DIWPs are formed. The experimental results indicate that the
technology proposed can increase the forming efficiency of DIWP, save metal powder, and ensure the thickness uniformity
of thin-walled parts and the gap stability of the double inclined walls. The formed parts have smooth surfaces, uniform
morphology, no cracks, no holes and no other defects, and uniform microhardness distributions.
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Table 1  Chemical compositions of stainless powder (mass fraction. %)

Element C Si Mn Cr Ni Fe
Content <0.15 <0.8 <0.2 17.5~18.5 9.0~10.0 Bal.
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Fig. 1 Schematic diagram of nozzles for coaxial inside-beam powder feeding
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Fig. 2 Powder beam status for nozzles under different oblique angles
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Fig. 3 Model of double-inclined-walled parts with small gaps
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Table 2 Process parameters of laser cladding

Powder mass flow Laser defocusing Scanning Collimating gas
Laser power /W
rate /(gemin ') amount /mm speed /(mmes ') speed /(mes 1)
800 8 —4 10 4
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Fig. 4 Schematic diagram of layer by layer scanning paths
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Fig. 5 Schematic diagram of accumulational scanning paths in turn independently
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Fig. 6 Schematic diagram of initial state in an independent accumulational period
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Fig. 7 Schematic diagram of horizontal layering accumulation
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Fig. 8 Schematic diagram of normal Fig. 9 Schematic diagram of double-inclined-walls
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Fig. 12 Section of formed parts
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Table 3 Size deviation of formed parts

Maximum diameter of Minimum diameter of
Length of inclined wall Inclined angular
inside wall inside wall
Formed parts 89.2 mm 22.0° 91.0 mm 24,2 mm
Designed parts 88.5 mm 21.9° 90 mm 24 mm
Deviation 0.79% 0.46 % 1.11% 0.83%
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Fig. 13 Thickness of inclined walls at different locations Fig. 14 Gap of double walls at different locations
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Fig. 15 Metallographic specimen of formed parts Fig. 16 Microstructure of formed parts
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Fig. 19 Stress-strain curve of formed parts
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