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Laser cladding forming of fan—shaped part based on hollow laser
beam inside powder feeding technology

Zhou Bin', Shi Shihong', Deng Zhigiang', Shi Tuo?, Fu Geyan', Fang Qinqin'

(1. School of Mechanical and Electric Engineering, Soochow University, Suzhou 215021, China;
2. School of Mechanical Engineering, Xi'an Jiaotong University, Xi’an 710049, China)

Abstract: Based on hollow laser beam inside powder feeding technology, the study of forming fan—
shaped part whose cladding height was unequal was carried out by the method of variable attitude
forming and normal lamination method. The connection between cladding height and scanning velocity
was analyzed. The cladding with unequal height was formed by the method of piecewise variable
velocity combining geometric model and the connection above. Based on this method, the fan-shaped
part was formed. The experimental result indicates that the formed part has high —precision dimension
and good surface quality. In addition, the microstructures of the part at different parameter have no
significant differences, and all achieve small grain size and compact texture.
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Fig.1 Principle of hollow—laser beam inside powder feeding
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Fig.2 Schematic diagram of laser accumulation

with different layered ways
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Tab.1 Composition of Fe313

Composition C Si Cr B Fe

Mass fraction 0.1% 2.5%-3.5% 13%—-17% 0.5%—-1.5% BAL.
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Fig.3 Model of the cladding with unequal height
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Tab.2 Cladding height of different scanning speeds

Velociti/ Power/kW Def:ocus- Powder ar.nount/ C.ladding
mm-s ing g-min height/mm
4 1 -3.5 8 0.8
4.5 1 -3.5 8 0.763
5 1 -3.5 8 0.703
5.5 1 -3.5 8 0.643
6 1 -3.5 8 0.603
6.5 1 -3.5 8 0.55
7 1 -3.5 8 0.485
7.5 1 -3.5 8 0.442
8 1 -3.5 8 0.395
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Fig.4 Cladding with unequal height
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Fig.5 Design size of formed part
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Fig.7 Thickness variation of bending part

along direction of angle
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Fig.9 SEM image under different velocity
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