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Surface Modification of Steel Using Short Pulse Laser Irradiation in Hydrocarbon Liquid
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Fig. 1 Schematic diagram of surface carbonization technology by laser irradiation to metal material in hydrocarbon liquid
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Table 1 Laser irradiation condition

Convex lens
(Focal length = 100 mm) Wavemr?gth 1064 nm
Pulse width 900 ps
Repetition Frequency 20 Hz
Pulse energy 500 pJ

Scanning pattern

Laser pulses SCM440 plate

Fig. 2 Schematics of laser irradiation in hydrocarbon liquid
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Fig. 3 Schematics of reciprocating friction tester
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Fig. 5 Hardness of unprocessed
and laser processed surfaces
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Table 2 Condition of friction test

Counterpart F5/16inch SUJ2 ball
Sliding distance 5 mm, 1000 round trips
Applied load 10N

Lubricant oil PAO4
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Fig. 4 XRD spectra of SCM440 surface
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Fig. 6 Friction coefficient of different laser irradiated
surface as a friction of number of sliding cycles
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