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A Study on the CO, Laser Beam Welding of Thin Steel Sheets
and Tailor Welded Blank

H. S. Lee*,

D. H. Baes=»

ABSTRACT

For the purpose of establishing laser welding condition(laser power, welding speed and beam focus) and of evaluating
tailor welded blank for three kinds of thin steel sheets of SPCC, SKSM and SUS304 using in the thin plate structure
such as automobile, train and so on. Their CO, laser weldability were primarily tested under various welding conditicn.
SPCC and SUS304 thin sheets showed good weldability under some welding condition. But, high carbon steel sheet
SK5M needs heat treatment after welding to obtain higher tensile strength and ductility of the welded joint. And next,
tested tailor welded blank through deep drawing about each specimen butt-welded by obtained resonable and available

laser welding condition. Butt-welded specimens were not nearly broken at weld bead.

However, base material were

ruptured in the direction of circumference. The forming depths by tailor welded blank were SPCC+SPCC=22~25um,

SUS304+5US304=25~43mn and SK5SM+SK5M=13~17aa.
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Table 1 Chemical compositions of materials

Material Chemical composition (96)
S e TerTcu re Ivgma] Ni [ v ['s [5i ] 1
01 T 45 000000

SPCC | - i 4 5
00 18 10 85 00 00 05
SuSsM |y - T 3.4 3 1 7
08 04 00 00 02
SKM 1, - T g 2 1 4

Table 2 Mechanical properties of materials

Materia Thick~ Yield Tensile | Elongati }lardne-

ness strength | strength ~on ss |

! (mm) | (MPa) | (MpPa) | (o () |

|

SPCC 1.0 157.8 288.1 25 12

!

SUS304| 10 | 2881 | 6811 62 | 1555 |
SK5M 1.0 4665 J 585.0 J 2|7

Table 3 Thermal characteristics of materials

Phase | Melt- | Dens- | Specific | Thermal Volume

tansfor-| ing ity heat conduc~ | coefficient
mation |{tempera- uvity of
Material {tempera-| ture (0'C) | expansion
ture (20~1030°C
Kg Kj Cal [ t
T T oy /- Ty /- C VAT

SPCC | dp727§ 1539 | 7850 | 0.102 | 0.145 11.74
SUS304 | 1050 | 1510 | 7.865 ] 046 | 0038 17.30

SKsM | T 1490 | 7830 | -~ 0.103 1084 |
X ]
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Fig. 1 Configuration of tensile test specimen
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(c) base metal (x500)

Photo.l Micrograths of butt weldment between SPCC
and SPCC
(t=1.0mm, laser power=2.8I¥, welding speed=
6mv/min, position of beam focus (=0.0mm,
beam alignment=0.0mm)
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Fig.2 Relation of tensile strength and laser power
(SPCC+SPCC, position of beam focus
f=0.0mm, beam alignment=0.0mm)
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Fig.3 Hardness distribution of weldment of cach
specimens
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(c) base metal (x500)

Photo.Z2 Micrographs of butt weldment between SUS304
and SUS304
(t=0.0mm, laser power=2.8W, welding speed=
4m/min, position of beam focus f=0.0mm,
beam alignment=0.0mm)
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FFig.4 Relation of tensile strength and laser power
(5US304+5US304, position of beam focus f=0.0mm,
beam alignment=0.0mm)
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{c) base metal (x500)

Photo.3 Micrographs of butt weldment between SKS5M
and SK5M
(t=1.0mm, laser power=2.0k¥, welding speed=
4m/min, position of beam focus f=-0.5mm,
beam alignment=0.0mm)
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Fig.5 Relation of tensile strength and laser power
(SK5M+SKS5M, position of beam focus {=0.0mm,
beam alignment=0.0mm)
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Table 4 CO, laser welding condition for tailor welded blank
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Fig.6 Configuration of deep drawing specimen and
position of weld line
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Fig.8 Thickness of each position formed by deep
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