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A Study of Cladding Technology on Tube Wall Surface by a Hand-held Laser
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New maintenance technique was proposed using a hand-held laser torch for aging chemical plants and
power plants. The hand-held laser torch was specially designed to be able to access limited tubular space
in various cases. A composite-type optical fiberscope was composed of a center fiber for beam delivery
and surrounded fibers for visible image delivery. Laser irradiation on a work pieces with the best accuracy
of filler wire was carried out. And, we found that the optimized wire-feed speed was 2 mm/s in laser
cladding. We succeeded to make a line clad on the inner wall of 23 mm tube. This technique was
discussed to be applied to the maintenance for cracks or corrosions of tubes in various harsh

environments.
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Table1 Chemical composition of experimental materials

Element (%) | S45C plate Wire
C 044 0.089
Si 0.25 0.59
Mn 0.77 1.12
P 0.015 0.008
S 0.011 0.008
Cu 0.08 0.01
Ni 0.05 0.02
Cr 0.12 1.35
Mo — 0.56
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Table2 Experimental conditions

Laser Peak power L.OKW
Duration time 10 ms
Frequency 7Hz
Spot size 1.0 mm
Wire Diameter 0.4 mm
Feed rate 1.0,2.0, 3.0, 4.0 mm/s
Weld speed 2.0 mm/s
Gas Rate 5L/min
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Fig.6 A line clad (a) whole image of a line clad
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Fig.7 Width and height of line clads
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