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Abstract

The objective of this paper is to investigate the effects of the laser power, the material thickness, corner
angles, and the loop size on the formation of the corner in the cutting of Inconel 718 super-alloy sheet
using high-power CW Nd:YAG laser. In order to investigate the influence of comer angles and loop sizes
on the melted area and the formation of corner in the sharp corner, angular cutting tests and loop cutting
tests were carried out. The results of the angular cutting tests were shown that the melted area is
minimized and the melting mode is changed from nose melting in the thickness direction to the secondary
melting induced by the attached dross when the comner angle is 90°. Through the results of loop cutting
tests, the variation of the melted area and the corner shape in the sharp corner according to the loop size
were examined. In addition, it was shown that a proper loop size is approximately 3 mm. The results of
above experiments will be reflected on the knowledge base to generate optimal cutting path of the laser.

Key Words : CW Nd:YAG laser, Inconel 718 super-alloy, Cutting characteristics, Comer angle, Melted
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Fig. 1 Experimental set-up
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Table 1 Chemical compositions of Inconel 718 sheets

(wt %)
Ni Cr Fe Mo Nb+Ta
52.5 19.0 18.5 3.0 5.1

Table 2 Mechanical properties of Inconel 718

sheets
Yield Tensile Young's
Strength Strength Max. Strain Modulus
(MPa) (MPa) (GPa)
550 965 0.3 200
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(b) Loop cutting tests

Fig. 2 Concept of angular cutting and loop cutting
tests

Table 3 Experimental conditions of angular
cutting tests

T P Vtr Pg
(mm) (W) (mm/min) | (MPa) $)
1,400 7,000
1.6 1,600 7,000
1,800 8,000 30. 60,
0.1 90, 120,
1,400 5,000 150
2.0 1,600 6.000
1,800 6.000

524

K

H X é‘:} AgoA =B
2] 2 Fig. 3 & o]
*H—r«l %l

>
5 =
>t‘

(
#3 dn|hoz mARE
A & BFE A 92
o] WAL ANl o] TA HAHES %}‘4 &3,

w— ,zilpi M

AN W, U, % m £ A7t BAEY 3 68 9d,
%8¢ DAL TG U9l 449 B 2 3 ¢
& WAS PANE e A Asoltt.

3 My 7} 3 1%
31 HW AT Mo MY F2 Y D

Melted
area

Fig. 3 Measurement scheme of the melted area
(W ) in the sharp corner

Table 4 Experimental conditions of loop cutting

tests
T P Vtr Pg 8 (o)
(mm) | W) |(mm/min)| 0MPa) | (mm) | @
1,400 7,000
1.6 1,600 7,000
1,800 8,000 30, 60,
0.1 0. 3. 5190, 120,
1,400 5,000 150
2.0 1,600 6,000
1,800 6,000
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Fig. 4 Variation of the melted area and the
corner shape according to the cutting
angle (T = 1.6 mm, P = 1,800 W and
Vi = 8,000 mm/min)
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Fig. 5 Influence of the corner angle, the material
thickness and the laser power on the
melted area in the sharp corner
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Fig. 7 Variation of the corner shape and the
heat affected area according to the size
of loop (Upper surface, T = 1.6 mm, P =
1,600 W, and Vi, = 7,000 mm/min)
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Fig. 8 Variation of the melted area and the
corner shape according to the size of
loop (Bottom surface, T = 2.0 mm, P =
1,800 W, and V., = 6,000 mm/min)
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Fig. 9 Influence of the loop size on the melted
area in the sharp corner
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