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Study on Laser Phase Transformation Hardening of HT250 by High Speed
Axis Flow CO, Laser
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Abstract In this article laser phase transformation hardening of HT250 material by high speed axis flow CO, laser is
investigated. Appropriate laser hardening parameters such as laser power P W  laser scanning rate ¥ m/min  have been
optimized through a number of experiments. The effects of the parameters on the hardened zone including case depth micro
hardness distributions etc. are analyzed. The experiment shows that the axis flow CO, laser which commonly outputs low-mode
laser beam also can heat treat materials as long as the treating parameters used are rational. During the experiments the surface
qualities of the specimens treated with optimized parameters were enhanced which incoincided with former results. According to
the experimental results the relation between the optimized parameters the laser power densities ¢ and the scanning rates V is
given.
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Table 1 Better parameters during laser phase
transformation hardening
Laser power Scanning rates of Better scanning
density laser beam rates
¢ W/mm? V' m/min m/min
70.77 0.15~0.2 0.175
99.08 0.3~0.4 0.35
113.23 0.9~1.2 0.95
127.39 1.0 1.0
169.85 1.3~1.5 1.4
174.10 2.8~3.0 2.9
212.31 4.8~5.1 4.95
283.08 9~10 9.75
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Fig.1 Energy distribution of different-mode laser beam
a high-mode laser beam b TMy; mode
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Table 2 Microhardness along the case depth achieved for different treating parameters diameter of laser beam D =3 mm
The treating parameters Micro hardness along the case depth Hv0.2
Laser Scanning rates
power of laser beam 0.45 0.4 0.35 0.3 0.25 0.2 0.15 0.1 0.05 0.025
P /W V /m/min
500 0.15 412 766 593 465 441 795 956 1449 528
500 0.2 733 1495 707 861 1322 1145 1449 927 644 644
700 0.3 187 593 1145 825 841 644
700 0.4 528 546 701 766 927 1027
1000 1.2 254 194 341 1027 1084 975 1006 666 540
1000 1.5 221 232 644 1006 766 1006 733
1230 2.7 278 168 460 546 739 401 460 593 739
1230 3.0 245 1120 264 655 1268 1268 286
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Fig.3 Microhardness distribution along the case depth R, R,
achieved for different parameters AP
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