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Influence of Laser Spot Diameter on Cladding Layer Cracking
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Abstract The physical mechanism of crack formation in the process of laser cladding is analysed by theoretical
derivation and the influence of laser spot diameter on crack defect is researched. The powder of Ni60 is cladded
on the surface of base material (40Cr) by experiment and the characteristic of crack is analysed by observing the
distributions of crack with optical microscope. The results show that the crack ratio of laser cladding layer is
increasing gradually with the increase of spot diameter, in addition, the depth and width of crack are increasing
obviously.
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Table 1 Process parameters of laser cladding

E. =

3

Laser Waist Focal Rate of powder Scanning
Overlap rate
power /W diameter /mm distance /mm feeding /(r/min) speed /(mm/s)
1800 4 110 80 20 50 %
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Fl1 Ni60-40Cr #& EACR A . (a) 40Cr B A #H(80 mmx80 mm); (b) 5 £ Iam Hif A A AR 4]
Fig.1 Laser cladding figure of Ni60—-40Cr. (a) Base material 40Cr (80 mmx80 mm); (b) effect figure of laser cladding with
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Fig.2 AREHEEE FHRL S, ()0 mm; (b) 1 mm; (c) 2 mm; (d) 3 mm; (e) 5 mm
Fig.2 Distribution of surface crack with different off-focus distances. (a) 0 mm; (b) 1 mm; (¢) 2 mm; (d) 3 mm; (e) bmm
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Table 2 Characteristics of cladding crack at difference off-focus distance

Off-focus distance /mm Rate of crack growth /(N/mm) Crack depth Crack width
0 0.1 Shallower Thinner
1 0.16 Shallow Thin
2 0.2 Deep Wide
3 0.24 Deeper Wider
5 0.3 Deepest Widest
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