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Closed-Loop Control of Laser Engineered Net Shaping of Unequal-Height Parts
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Abstract Based on the inside-laser powder feeding technology, the normal stratified path planning, and the high-
level measurement system, the closed-loop control of laser cladding forming of fan-shaped unequal-height parts is
conducted. A new method of hierarchical and segmented control is proposed, which ensures the width of forming

parts consistency. The speed proportion-integration (PI) controller is established, which ensures that the actual

heap reaches the desired value, and the high precision forming of structural parts is realized.
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Fig. 1 Inside-laser powder feeding. (a) Schematic; (b) physical picture
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Table 1 Desired heights of different segments and

corresponding initial scanning speeds

1 2 3 4 5 6 7
0.430.400.37 0.34 0.31 0.28 0.2

Segment No.

c

Desired height /mm 5

Initial scanning speed
5.9 6.5 7.1 7.8 8.1 9.3 9.9
/(mmes™ ")

@

LS

B 8 BB 5 # ATE R B9 () TE A B AT () A5 AL I
Fig. 8 (a) Front view and (b) right view of fan-shaped
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