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Nanosecond-Pulsed-Laser Paint Stripping of HT250 Gray Cast Iron
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Abstract A nanosecond-pulsed-laser paint stripping experiment is performed to reveal the influences of laser
parameters on the surface morphology of laser paint stripping. The surface morphology and oxygen content are
observed; the three-dimensional morphology and surface roughness are evaluated; the residual-paint-layer area is
measured to characterize the cleaning rate. The results show that the roughness of the paint-stripped surface
increases with the increasing laser power. With a decrease in the cleaning speed, the roughness first decreases and
subsequently increases. Coking occurs with an increase in the pulse frequency. The paint removal mechanism
changes from the vibration and ablation effects to the ablation effect with a decrease in the cleaning speed; this
results in a decrease followed by an increase in the cleaning rate. Under the experimental condition of 50 W laser
power, 90 kHz pulse frequency, and 7000 mm/s cleaning speed, the best laser cleaning is achieved, and the paint
stripping rate is 99.4%.

Key words laser technology; laser stripping; processing parameters; surface topography; surface roughness; paint
stripping rate
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Table 1 Main chemical constituents of HT250

gray cast iron

Element C Si  Mn S p Fe
Mass fraction /% 3.2 1.79 0.78 0.12 0.08 Bal
2.2 HOEBRFRLE
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JEAE R B T S MG R, HrEoba
K IPG A El A 7= B9 YLP-HP-1-100-100-100 %45
FWOLE BOCHR I A SR 2 iR, RA“S”
TR BEAEXT 5 mm X 5 mm X3 PN 3 )2 31T 2
B 1) Fis
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Table 2 Main technical parameters of laser

Parameter Content
Wavelength /nm 1064
Power /W <100
Pulse width /ns 100
Frequency /kHz <100
Scan speed /(mmes™ ") <8000
Spot diameter /mm 0.05
Spot shape Circle

WOCBRE T2 28007 DL Wi B 8 5 2 R0 53 348 5K
FLH A M N B E NS B RIE R (D).
WO (P KA ) FIBREEHEFE (v) o R T
IRENE AR B W AR YR A 1T IR E R E
T2, AR A0 A T O 0 2 R L 2k B OE T R 4
Bh 40,50,60 W, ik il 431 % 2 50 ~100 kHz, FR %
A 3000~8000 mm/s,
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Fig. 1 Schematics of equipment and path of paint stripping. (a) Schematic of setup for laser paint stripping;

(b) schematic of laser stripping path
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Fig. 2 Comparison of laser paint stripping area and binarization. (a) Laser paint stripping area;

(b) binarized laser paint stripping area
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Fig. 3 Surface morphologies after laser stripping at different laser powers with v==8000 mm/s and f=80 kHz.
(a) P=40 W; (b) P=50 W; (¢) P=60 W
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Fig. 5 Laser stripping surface and residual paint layer morphologies and EDS analysis results of base when f =80 kHz,

P=50 W, and v = 8000 mm/s.

(a) SEM morphology; (b) EDS analysis results; (c) residual paint layer

morphology of cleaning surface; (d) partial enlargement of residual paint layer
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Fig. 6 Laser stripping surface and EDS analysis results when f=80 kHz, P=50 W, and v=4000 mm/s.

(a) SEM morphology; (b) EDS analysis results
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Fig. 9 Effect of pulse frequency on remove rate
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Fig. 10 Effect of cleaning speeding on remove rate
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