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Laser beam Surface Modification(1) : Non-melting Processes
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Fig 2. A diagram describing the laser-processing of
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Table 1. Reflectivity of some metals. ¥

Reflectivity
Laser A um
Au Cr Ag Ni
Ar 0. 488 0. 415 0. 437 0.952 0. 597
Ruby 0. 694 0.930 0. 831 0. 961 0. 676
Nd:YAG 1. 064 0.981 0.901 0. 964 0. 741
CO. 10. 600 0.975 0.984 0. 989 0. 942
KA BRBEE 1548 F5%, 19974 10A
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Laser-hardened depth as a function of heat
treatment speed v in absorbent-coated
polished steel specimens at a laser power
density of (@) 20 MW/m* and (b) 50 MW/

2

m® (1) gas black, (2) ALO, with organic
binder, (3) aqueous solution of ZnO, (4)
Zn0O with organic binder, (5) aqueous
solution of carbon black, (6) solution of
graphite in acetone, (7) sulfide, (8)
electrodeposited chromium. (dark and light
circles identify heating with and without
melting, respectively.)®
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Fig 5. The reflectivity and thermal coupling
coefficient of AISI 1045 steel at 10.6 m.
The peak intensity is estimated on the
basis of a 0. 5us pulse duration. *®
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Fig 6. Calculated (a) temperature profile at different depth and (b) final distribution of microstructures developed
under CO, laser beam heat treatment. (material:0. 42 wt% C steel, beam power:960 W, scan speed:4.5

mm/s, beam size:6x8. 5 mm?)
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Fig 7. Transverse stress with time at the surface.
( material:0. 42 wt% C steel, beam power:
960 W, scan speed:4.5 mm/s and 6.5 mm/
s, beam size:6x8. 5 mm2)*
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