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ABSTRACT

Laser welding characteristics of cold rolled carbon steel,

medium carbon steel and Inconel on continuous wave
Nd:YAG laser

Shin, Byung Heon
Advisor : Prof. Yoo, Young—Tae, Ph. D
Dept. of Precision Mechanical Engineering,

Graduate School of Chosun University

Laser welding of metals has been widely used to improve a wear
resistance and a corrosion resistance of the industrial parts. The objective of
this research works 1s to investigate the influence of the process
parameters, such as the welding for metals with CW Nd:YAG lasers. The
bead—on—plate welding tests are carried out for several combinations of the
experimental conditions. In order to quantitatively examine the
characteristics of the butt welding, the welding quality of the cut section,
stain—stress behavior and the hardness of the welded part are investigated.
From the results of the investigation, it has been shown that the optimal
welding condition without defects in the vicinity of the welded area and with
a good welding quality is 1325W of the laser power, and 1.4m/min of laser
welding speed.

The objective of this research works is to investigate the influence of the
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process parameters, such as the welding for SM45C and STS304 with CW
Nd:YAG lasers. The bead—on—plate welding tests are carried out for several
combinations of the experimental conditions. In order to quantitatively
examine the characteristics of the dissimilar welding, the welding quality of
the cut section, stain—stress behavior and the hardness of the welded part
are investigated. From the results of the investigation, it has been shown
that the optimal welding condition without defects in the vicinity of the
welded area and with a good welding quality is 1600W of the laser power,
0.85m/min of welding speed and 4 L/min of pressure for shielding gas.
Pulsed Nd:YAG laser welding characteristics of Inconel 600 sheet material
were investigated. Welds were subjected to four different Pulsed wave

modulation. Pulsed wave modulation were change the four type.
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Fig. 2—2 Schematic diagram and photo of the experimental apparatus
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Table. 2—1 Chemical composition of SCP1, SM45C, STS304 and Inconel 600 (%)

C Si Mn P Ni Cr Fe Cu
SCP1 <0.12 <0.5 <0.04
SM45C [0.42~0.48|0.15~0.35]0.6~0.9 | 0.03>
STS304 0.08 1.0 2.0 0.04> |8.0~10.5] 18~20
Inconel
0.01 0.1 0.3 0.3> 76 15.5 8 0.2
600

Table. 2—2 Mechanical and Physical properties of SCP1, SM45C, STS304 and Inconel 600

Tensile stress £l tion(%) Density Thermal Hardness
. ongation .
(N/mm”®) 8 : (Mg/m”) expansion (Hp)
SCP1 =270 38 7.8 50~71
SM45C 48017 10.73~10.92 220
STS304 612 40 3 18.8 210
Inconel
550—-690 55—35 8.42 65—85
600
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Fig. 2—4 Experiment equipments
(a) Optical microscope(Nikon : ECLIPSE L150),
(b) Micro vickers hardness tester (SHIMADZU @ HmV—2 model)
(¢) Polisher (TOPMET : METPOL-1)
(d) Precision metal saw (BUEHLER : isomet 4000 precision Saw 1)
(e) Mounting pressor (R&D : MET PRESS—A)
(f) Universal Testing Machine (UTM : 4206 Instron Corporation U.S.A)
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