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Comparison of clad layer characteristics with overlapping criterion

in multi pass laser cladding
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Abstract: Engine valve seat and face, which are the important factors affecting engine performance, are required to have wear, heat and corrosion
resistance. In order to produce surface layer with these characteristics, PTA(plasma transferred arc) surfacing procedure is generally employed, but
problems, such as large HAZ and high dilution etc., frequently occurr. Laser cladding, which overcomes the drawbacks of conventional tech-
nologies, can be employed to create a superior clad layer with low dilution, small heat affected zone, and minimal distortion. However, in case
cladding is to be applied to a large area, it is necessary to overlap 1 pass clad layer because of limited clad layer width. Two criteria for the
overlapping ratio—beam size and clad layer width—have been considered thus far. Upon inspection of muilti pass clads, produced by different
overlapping criteria, it was observed that the greater the increase in overlapping ratio, the greater was the decrease in clad layer width and in-
crease in clad layer height regardless of the criterion used. However, a multi pass clad overlapped by the beam size criterion demonstrated a
higher hardness value than a clad overlapped by the clad layer width owing to decreasing dilution of the substrate. In conclusion, the beam size
was defined as the criterion for the overlapping, because the clad layer width increased or decreased depending upon process parameters.
Keywords: Laser cladding, Overlapping, Beam size, Clad layer width
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Figure 1: Photos of exhaust valve face
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Table 1: Chemical composition of SNCrW

0,
Element®9) | | \ii| ¢r | si| W| P| s |Mo| Cul Fe
Material
SNCrwW 0.257| 9.996| 19.958 | 0.969| 2.012| 0.028| 0.0028 | 0.14| 0.275| Bal.

Table 2: Chemical composition of EuTroLoy 16006

0,
Element(%) | ¢ | i | ¢r | si | W | Fe | Co
Material
EuTroLoy
16006 1.1 1.7 1280 1.2 | 39 | 1.5 | Bal
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P:4 kW, v:4 mm/s, R¢: 3 rpm(19~20 g/min), Gg: 20 ¢/min(Ar), G¢ : 8 {/min(Ar)

OLap,r(%)

Schematic diagram

Cross section of clad layer

0 %
(0 mm)

10 %
(0.6 mm)

20 %
(1.2 mm)

30 %
(1.8 mm)

Figure 2: Schematic diagram and cross section of multi pass clad with overlapping ration by beam size criterion
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Figure 3: Schematic diagram and cross section of multi pass clad with overlapping ration by clad layer width criterion
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Figure 4: Variation of multi pass clad with different over-
lapping criterion
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Figure 5: Variation of hardness at overlapping ratio 20 %
by beam size criterion
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Figure 6: Variation of hardness at overlapping ratio 30 %
by clad layer width criterion
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Cross section of multi pass clad

Cross section of multi-pass clad

Schematic diagram of multi pass cladding

Schematic diagram of multi-pass cladding
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Figure 7: Results of EDS lining analysis on cross section
of multi pass clad at overlapping ratio 20 % by beam size
criterion
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Figure 9: Optical microscope photos of microstructure
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