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Influence of Process Parameters on Characteristics of the Cut Surface for the Case of Cutting

of CSP IN Sheet Using High Power CW Nd:YAG Laser

Dong-Gyu Ahn*, Min-Su Kim®, Sang-Hoon Lee’, Young-Tae Yoo~ and Hyung-Jun Park™"

{ Abstract JL

The objective of this research work is to investigate the influence of process parameters, such as power of laser, travel
speed of laser and material thickness, on roughness and striation of the cut surface for the case of cutting of CSP IN sheet
using high power Nd:YAG laser with continuous wave (CW). In order to find the practical cutting region and the refationship
between process parameters on the roughness and the striation, several laser cutting experiments are carried out. From the
results of experiments, the allowable cutting region and an optimal cutting speed for each cutting condition have been obtained
to improve the quality of the cut surface. In addition, it has been shown that the surface roughness is related to the number

of striation and depth of valley of the cut surface.
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Fig. 1 Experimental set-up

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

Process parameter Condition
Power of laser (Watt) 1,200 - 1,800
Travel speed of laser (mm/min)| 2,000 - 10,000

Thickness of CSP IN (mm) 0.5 -20
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Fig. 2 Measuring methodology of the average
dross area
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Fig. 3 Influence of cutting speed on the average
dross area according to power of laser

Table 3 Practical cutting region of each cutting

condition
Thickness P Virmin .
(mm) | (Watt) | (mm/miny |* " (MMVmin)

1,200 4,000 10,000

0.5 1,400 4,000 10,000
1,600 5,000 9,000

1,800 5,000 9,000

1,200 4,000 6,000

1.0 1,400 4,000 7,000

' 1,600 4,000 7,000
1,800 4,000 7,000

1,200 2,000 5,000

1,400 2,000 5,000

16 1,600 3,000 5,000
1,800 3,000 5,000

1,200 3,000 4,000

20 1,400 3,000 5,000
1,600 3,000 5,000

1,800 3,000 5,000
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Fig. 4 Cutting characteristics in back and forth
of minimum cutting speed (P=1,600 Watt,
T=1.0 mm, Lower surface)
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Fig. 8 Influence of travel speed and power of
laser on number of striation (T=1.0 mm)
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Fig. 10 Influence of travel speed and power of
laser on striation angle (T=1.0 mm)
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Fig. 11 Influence of thickness of material and
power of laser on number of striation
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Fig. 12 Influence of thickness of material and
power of laser on striation angle
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