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Fig. 1 Schematic diagram showing the integrated type Fig. 2 Schematic diagram of the experimental device

automatic feeding laser cladding device
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Table 1 Parameters of the laser cladding process and macro morphological parameters of the coated layer

No. Ve /mm/s Vi /mg/s Vi'/mg/s D D Sy Sy2 @ @
1 2.08 0.00 6. 54 8. 40
2 350 114 6. 22 8. 44 1. 00 0. 86 17 15
3 375 147 6. 56 8. 14 1. 34 0.94 38 35
-+ 425 217 6.02 8.24 2. 30 1. 10 47 42
5 475 460 6. 00 9.92 3.58 2. 64 86 85
i} 3.85 0. 00 6. 20 7.506
7 350 151 5.70 6.92 0.70 0. 80 12 12
8 375 161 5.74 6. 10 0. 80 0.90 27 24
9 425 329 5.70 6. 34 2.00 1.44 38 32
10 475 459 5.50 7.04 2. 30 2.30 76 63
11 §.33 0.00 5.00 6. 14
12 350 270 6. 80 7.00 0. 64 0. 44 7 7
13 375 289 5.00 5.50 0. 60 0.50 21 19
14 425 403 5.00 5. 46 1. 34 1.02 30 26
15 475 458 4,22 4. 48 1. 56 1.37 56 30
16 14. 29 0. 00 4. 40 4. 40
17 350 151 4. 40 4. 60 0. 34 0.24 0 0
18 375 206 4, 68 4,352 0. 54 0.22 8 3
19 425 223 3.32 3.54 0. 64 0. 46 18 17
20 475 321 3.54 4. 00 0. 80 0. 64 22 21
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Conditions and Factors for Obtaining Optimum Coatings in
the Laser Coating Process by a Powder Feeding Method

Liu Ximing
(Jilin Institute of Technology, Changchun 130012)

Guan Zhenzhong
( Changchun Institute of Optics and Fine Mechanics, The Chinese A cademy of Sciences, Changchun 130012)

Abstract On the basis of an analysis on the feeding pattern of the coating material
and its behavior in the laser beam during the process of laser coating with automatic
powder feeding, a heat equilibrium equation was established and expressions relat—
ing the parameters in the process were obtained. The parameters include the grain
size of the coating material. its distance of motion in the beam, heating temperature
and power density. It is pointed out that the necessary condition for obtaining opti-
mum coating in the process with automatic powder feeding is that from the instant
of the powder grains entering the laser beam to the instant that the grains reach the
substrate surface, the powder grains must be persistently within the laser beam to
fulfill the above condition. The laser beam must have enough width along the scan-
ning direction, and this width can be calculated by the expression suggested in this
paper. Finally. the principle for matching the process parameters to obtain an opti-
mum coating is presented.

Key words automatic powder feeding, laser coating, optimum coating



