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Trajectory control about laser heat treatment on a cam

SONG Xiao-mei SI Fu=ing LIU Dong-sheng CAI Han-ming
( College of Electromechanical Engineering Qingdao University of Science &Technology Qingdao 266061 China)

Abstract: In order to solve the problem that how to keep the thermal effect constant during the procedure of laser heat
treatment on a cam a so-called algorithm instantaneous concentric reducing tee algorithm( ICRTA) was put forward to
control the laser spot moving at an uniform velocity. It can be realized under three presuppositions 1. e. the relative speed
keeps the same when laser spot scans the curved surface of the workpiece the distance between the focused laser spot and
the profile of the workpiece keeps unchanged the laser beam is incident along the normal direction of the work piece
surface all the time. The surface of the work piece contour and the corresponding points of equidistant line have the same
center point at the same time. For a certain @nt scan speed at the work piece contour surface the speed of laser head
at the corresponding point of equidistant line can be calculated so that the movement of the laser head can be controlled.

Simulation results with MATLAB show the algorithm is feasible.
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Table 1  Speed of the laser head
the speed of the laser head /(m *s™!)
0.6852 0. 6805 0.6759 0.6715 0.6673 0.6633 0.6594 0.6557 0.6522 0.6488 0. 6456 0.6425
0.6395 0.6367 0.6340 0.6315 0.6290 0.6267 0.6245 0.6225 0.6205 0.6186 0.6169
0.6358 0.6345 0.6332 0.6320 0.6309 0.6298 0.6289 0.6279 0.6271 0.6264 0.6257 0.6251
0.6246 0.6242 0.6239 0.6236 0.6234 0.6233 0.6233 0.6234 0.6236 0.6239 0.6242
0.7414 0.7393 0.7372 0.7351 0.7328 0.7306 0.7282 0.7259 0.7235 0.7211 0.7186 0.7161
0.7136 0.7111 0.7085 0.7059 0.7034 0.7008 0.6982 0. 6956 0.6930 0. 6904 0.6878 0.6852
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Fig.3 Model of trajectory control about laser heat treatment on a cam
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