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Fig. 1 Schematic illustration: the superimposition of the Fig. 2 Diagram showing schematically the measurment
ntensities of laser beams reflected from the coat- of transparency by a metallographic method and
ing material and the substrate swiface with the the analysis of the absorption of heat in the heat
source heam affected zone
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Table 1 Experimental results of related parameters obtained by metallographic method and the
calculated results of ¥, P, M, P,

V, V; M L S, S, u, u Pu P
/mm/ s {mgls / mm /mm / mm / mm [W/mme*s /W/mmes
2.08 0 7. 86 5.76 2.66 1.24
350 7.40 6.28 2.62 0.438 0.612 0.572 95.9 96.5
375 7.60 6.24 2.34 0.40 0.518 0.554 83.7 93.6
425 7.00 5.62 2.56 0.30 0.524 0.391 84. 8 67.2
475 6. 78 6. 14 2.20 0.08 0. 385 0. 356 62.3 61.4
14. 29 0 5.30 3.48 1.08 0.28
350 4.84 3.70 1. 10 0.20 0. 856 0. 840 24.6 20.0
375 4.70 3.64 1.00 0.16 0.799 0. 820 19.5 19.6
425 4. 80 3.30 0.90 0.10 0. 691 0. 798 16. 3 19.4
475 4.76 3.74 0. 80 0.04 0.559 0. 781 13.2 19.3
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The Theoretical Calculation and Experimental Measurement of the Laser
Beam Permeability and Related Factors in the Process of
Powder Feeding Type Laser Coating

Liu XimingI Guan Zhengzh{mg2
'Department  Materials, Jilin Institute ¢ Technology , Changchun 130012
>Changchun. Institute f Cptics and Fine Mechanics, The Chinese Academy  Sciences, Changchun 130022

Abstract The concepts of laser beam permeability and absorbed line density are proposed. A
theoretical model is esdablished. The beam permeability and the absorbed line density of laser
energy were determined by means of metallography. The theoretical and experimental results
coincide well with each other quantitatively and are consistent in reflecting the objective reality
of the process. A reasonable explanation on why a maximum is observed in the relationship be-
tween the effective powder feeding rate and the scanning speed is presented.

Key words laser beam permeability, absorbed line density of laser energy, powder feeding

type laser coating



