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Parametric analysis of pulsed Nd YAG laser texturing process
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Abstract: According to the investigation and analysis of pulsed laser parameters, we put forward a new principle of
laser texturing of a new roll surface roughness profile (slight protuberance similitude of spherical cap) and successfully
achieve the optimization predesign 3D surface roughness profile and size. In the experiment, based on the new principle of
laser texturing, the laser parameters, such as pulse w aveform, pulse energy, pulse duration, defocusing, are primely selected
and matching. Consequently, the surface roughness profile and size have been successfully obtained. Furthermore, the
influence rules between pulsed laser parameters and main profile parameters of roll have been analyzed and investigated.
T he results show the magnitude and space distribution of single pulse energy are the key factors of producing the new
surface roughness profile and size.
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1064 nm, IHz~ 100Hz, ) s
0. 5Sms~ 9ms, *+5% s )
2 25], 0. Sms
Table I Chemical compositions of GCrl5
chemical compositions/ wt%
GCrl5 €= 0.95~ 1.05, Mn= 0.25~ 0.45, Si= 0. 15~ 0. 35,
P <0. 025, S<0. 025, Cr= 1. 40~ 1. 65
2 2 2
Table 2 Parameters set up for the experiments 4
parameters set up values h 6 4 3
without 7', (peak power gain) or apply T, ) I 0~ 3.8mm,
pulse shape
(show in Fig. 3) , (
speed 2. 5mm/ s ) , 5 II
puke duration 0. 5ms, 1ms 3. 8mm~ 4. 2mm R
puke repetition 1Hz, 5Hz, 10H z N
without 7',: 10J, 15], 20J, 25], 28], 30J, 35], , ; 111 4, 2mm,

pulse energy

40J; apply T,:25], 28]
) ) 2.0mm, 3. 8nm, 3. 9mm, 4. Omm, 4. Imm,
A0S S, 4. 2mm, 4. 25mm
argon gas blow ing vertically or at constant rate

shielding gas
SHECMEEE 18 Umin at 45

3.8 A9 4.0 4.1 4.2
defocusing §/mm

Fig. 4 Variation of protuberance height caused by varied defocusing

E,= 25],
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