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Forming Technology Research of Laser Accumulation of Reducing
Solid of Revolution with Changing Laserhead Posture

Meng Weidong Shi Shihong Shi Tuo Fu Geyan ShidJianjun Yang Shi Wang Tao

School of Mechanical and Electric Engineering, Soochow University, Suzhou, Jiangsu 215021, China

Abstract Based on the internal powder feeding technology, laser forming of variable laserhead space posture/
direction in the laser accumulation process is realized with 6—axis robot. The effects of continuously variable spatial
angle of substrate on the cladding morphology are studied. The difficulties and key technologies of spatial variable
posture in laser accumulation process are analyzed. Laser forming experiment of a metal part with continuously
varying spatial angle of laserhead is conducted. The formed part microstructure, thickness and microhardness are
analyzed. The experimental results show that the offset of cladding layers increase and the max value of offset is
0.06 mm. The difficult of space variable posture laser accumulation are solved effectively by tangential layering
technology, axis offset compensation technology and cladding layer growth adaptive technology solve. The formed
part combines well with the substrate metallurgy. The microstructure of the “vase” is dense and uniform relatively,
and the overall microhardness value changes small. At large angle changes, the microstructure of formed parts has
some porosity and slag, and with a larger microhardness decline. At small angle changes, microhardness has no
clear downward.
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Fig.1 Schematic diagram of laser accumulation system
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Fig.2 Schematic diagram of internal powder feeding technology
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Fig.3 Photos of cladding layer with different substrate inclined angles 0
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Fig.4 Photos of cladding layer outline with different substrate inclined angles.
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Table 1 Process parameters of laser cladding

Laser Powder mass Laser defocusing Scanning Carrier gas flow Shielding gas
power/W flow rate /(g/min) distance /mm speed /(mm/s) rate /(L/min) pressure /MPa
600 8 -4 5 3 0.2
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Fig.5 Cladding layer sizes with different inclined angles of substrate. (a) Width and height of cladding layer; (b) offest of cladding layer
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Fig.6 Schematic diagram of laser accumulation with different layered ways. (a) Horizontal layered accumulation;
(b) normal direction layered accumulation
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Fig.8 Schematic diagram of laser spot position change in laserhead posture change process. (a) Before adjustment; (b) after adjustment
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Fig.9 Schematic diagram of laserhead position adjustment
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Fig.11 Schematic diagram of “vase” model
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Fig.12 Photos of “vase” model forming process
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Fig.13 Size of “vase”
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Fig.14 Thickness at different points of “vase” model
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Fig.15 SEM micrograph of microstructure of melting zone between formed part and substrate. (a) Outline photo; (b) microstructure photo
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Fig.16 SEM micrograph of different zones of cladding layer of formed part. (a) SEM micrograph of cladding layers;
(b) SEM micrograph of zone 2; (b) SEM micrograph of zone 3; (d) SEM micrograph of zone 4
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Fig.18 Microhardness profile of laser—cladding coating along depth direction. (a) Melting zone microhardness; (b) whole microhardness
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Fig.19 SEM micrograph of microstructure of laserhead large angle change zone. (a) Outline photo; (b) microstructure photo
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