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Description of the efficient laser energy in the process of powder
feeding laser cladding
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Abgtract : In order to explain the reationship among the powder feeding rate ,scanning peed and the qualitiesof the
clad ooatings,the conceptsof the gecific energy input E; and the ecific energy E, formulated by L. C.Lim have been
introduced with their experimenta measuring methods which have been proved be success ul. Based on metalographica
measurement ,the equations expresing the relationship between the ecific energy input E: ,the gecific energy En and
the parameters of the laser coated layer and the processng parameters has been derived. The factors efecting the gecific
energy input E; and the ecific energy E, have been studied carefully. When the powder feeding rate v+ and scanning
geed vsincrease ,the Pecific energy E; and the ecific energy En decrease under definite laser power P and beam got
dimenson. A reaonable explanation why a minimum is observed in the reationship between the scanning peed and the
ecificenergy E is presented. In the meantime,it is the theoretica foundation for further study the microstructure,
mechanism of lidification and procesd ng parameters.
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Tablel Nomina compostion of Ni60A (%)
Cr g C B Fe Ni
) 2.1
Ni60A <17.5 4.0 1.0 3.5 <5 bal .
3. 1kW, 8mm
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2
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Table 2 Processng parameters of the cladding experi ment
scan eed powder feeding rate
rocesses
P vd (mm-s™ ) vi/ (mg-s™ 1)
1 2.08 350,375,425 ,475
2 3.85 350,375,425 ,475
3 8.33 350,375,425 ,475
4 14.29 350,375,425 ,475
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Fg.1 Geometry of thelaser clad layer
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Fg. 3 The redation between the
specific energy Ejn and the
processng parameters

Er En

( 333 )



26 333
Table 2 Permeability of a sample at different area
measuring points 1 2 3 4 5 max min mean S.D C.OF.V
permeability/ C 655. 6 688. 6 652.5 691.7 664.8 691.7 652.5 670.64 16.465 2.46%
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