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Influence of process parameters on the kerfwidth for the case of laser cutting
of CPS 1N sheet using high power CW Nd:YAG laser
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ABSTRACT

The objective of this study is to investigate the influence of process parameters, such as power of laser, cutting speed
of laser and material thickness, on the practical cutting region and the kerfwidth for the case of cutting of CSP 1N sheet
using high power Nd:YAG laser in continuous wave(CW) mode. In order to obtain the practical cutting region and the
relationship between process parameters on the kerfwidth, several laser cutting experiments are carried out. The effective
heat input is introduced to consider the influence of power and cutting speed of laser on the kerfwidth together. From the
results of experiments, the allowable cutting region and the relationship between the effective heat input and kerfwidth
for the case of cutting of CSP 1N sheet using high power CW Nd:YAG laser have been obtained to improve the

dimensional accuracy of the cut area.
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721849 B : sub-area of each dross
K = straightness of the cut edge

T = thickness of material § | : deviation of the cut edge on the left side
P = power of laser § g : deviation of the cut edge on the right side
V¢ = cutting speed of laser Vimin : Minimum cutting speed
1 = average dross area in the cut area Vimax : Maximum cutting speed
n : number of dross in the measured area o = kerfwidth
A, : area of each dross Q. = effective heat input
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A1, Ay, : the coefficients to relate the kerfwidth with
the effective heat input
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Fig. 1 Experimental set-up

Table 1 Chemical composition of CSP IN (wt %)
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Table 2 Experimental conditions

Process Parameters Conditions
Power of laser (Watt) 1,200-1,800
Cutting speed of laser (mm/min) 2,000-10,000
Thickness of CSP IN (mm) 0.5-2.0
Gas pressure (MPa) 0.1
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Fig. 2 Measuring region in the cut area.
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Table 3 Practical cutting region of each cutting condition
T P Viemin Ve max
(mm) (Watt) (mm/min) (mm/min)
1,200 4,000 10,000
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2 @ 03 1,600 5,000 9,000
1,800 5,000 9,000
1,200 4,000 6,000
o 1,400 4,000 7,000
1,600 4,000 7,000
1,800 4,000 7,000
1,200 2,000 5,000
6 1,400 2,000 5,000
1,600 3,000 5,000
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Fig. 6 Influence of cutting speed on the straightness
according to power of laser

Fig. 7 The shape of the cut section in the region of a low
cutting speed (V.= 3,000 mm/min, P = 1,600 Watt,
T = 1.0 mm, Bottom side of the cut edge)
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Fig. 8 The shape of the cut section in the practical cutting
region (V= 5,000 mm/min, P = 1,600 Watt, T =
1.0 mm, Bottom side of the cut edge)

Fig. 9 The shape of the cut section in the region of high
_cutting speed (V= 8,000 mm/min, P = 1,600 Watt,
T = 1.0 mm, Bottom side of the cut edge)
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Table 4 Coefficient of equation for the relationship
between kerfwidth and effective heat input

Correlati
T (mm) A A orre a~ ion
coefficient
0.5 0.0097 0.398 0.93
1.0 0.0085 0.441 0.94
1.6 0.0053 0.546 0.91
2.0 0.0061 0.560 0.90
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