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Abstract

A tailor welded blank (TWB) is a welded blank comprised of two or more sheets with different properties -
thickness, strengths or formabilities. TWBs are applied to the body panels to reduce weight and cost of the part.
In this research, ultra high strength steel and high ductility steel were joined and laser tailor welded blanks were
implemented. Yb:YAG laser welding tests were conducted with various welding conditions, and mechanical and
geometrical characteristics of weldments were evaluated.

Keywords: Laser welding(d]©]# £%), Tailor welded blank(2t&4] At &4 7}), Dissimilar material(o]ZA] ),
Mechanical properties(7] 4|4 &%), Bead geometry(H]= FAN)

1. 4 & A =g5o AAY 54 AE 8 24 A
sto] W7t 8 asie
ARsAre] AvltAlol g8t sl ARsAk & HPF7}o] A< 15GPa o|Ate] T4 % THAo]
Aol AEEE AdEa glen, ol weh I iy Agzlos Z2ESSALo] U] mjio]
wdel Aol SISkl alth A A8 gewe) Sof g Mg At FEFSLO
Heol 4%Fet &8s SHse] A8 Aol wo gpwagzE TWBR o]@sty 9ok ®
FAZE HE 2AE EolA S HEA AT g ngwadel 4w ade] TWB &
L7 HTWB)O| dig 7t AyE L ek ol AL AAET HPFEA o]F L4745 1
wdedel Holx 84S €8 B UL wmgars oo dolAey UL 9
Gl AsF HEAREY SEASEYHPE) g gesinn )
Ze A TWB A2t & AHUo|E A2
T o]Fe] oA HPFEAS AAER YT
5o AspRIF AAE 4 ek 235]2 HPFA9 2. A3y
- AollA WAES FAIZI7] sl e
of =g AlSigo] TWB &3 A %= = TWB &34 ES flsf 2 dAFolAe of2A=z
Y=ol BHF E4Z A 4= qlo] 84 mEAtl A SEskal 9l HPFE A s
Usibor®¢} A 7+=27] Ductibor® 242 ALLS
=39 ;20159 69 202 AAbekRY ;20159 69 229 Rk ol A9 sk AR B VAR EAS
A : 20159 64 264 Table 13} o] Uehfiglch 7 24l= 2% 84 &

WAIAR} - 74 3] K chkim@kitech.re.kr

=207 t8sts|X| Ai1sH Ai2s, 2015 6&



HPF-S 2-8517] sl A&t=lojxl Zsm o= A Usibor
2ol g dA-7] A oF 700MPa, FA] & oF
1,500MPa®] Hj7t=S zr=r} whHo| Ductibor
A9l AL dX ] A oF 600MPa, T*z] & oF
700MPa4 HAPFEE 2= S-S 7L Qi A

= S8 Al %, do], FAE 27 150mm,
120rnm, Immz Adsiglon, udjy] 85& 9jst
of W2 Ue 7Skt

Table 1 Chemical composition and mechanical properties
of materials used

Chemical | | g vy | P | S | o | Fe
composition
Usibor 0.24 | 0.30 | 1.21 |0.014 [0.003 | 0.20 | Bal.
Ductibor | 0.078 | 0.034 | 1.64 | 0.017 | 0.004 | - Bal.
before HPF After HPF
Properties
YS UTS ElL YS UTS EL
Usibor 427 607 | 2228 | 1057 | 1535 | 7.37
Ductibor | 511 589 | 2320 | 556 694 | 13.31
Table 2 Laser welding parameters
Welding Ga High-low | Focal
No. speed (mn};’) offset position | Remarks
(m/min) (mm) (mm)
1 8
2 6 Variable:
3 7 0.0 welding
4 9 speed
5 10
6 0.1 : .
3 0.0 Variable:
7 0.2 gap
8 0.3 Variable:
8 0.0 0.0 high-low
9 0.5 offset
10 2 Variable:
8 0.0 focal
11 -4 position
1.
Coil-Blank Laser
Welding

Fig. 1 Schematic diagram of process.
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(b) Macro section after HPF
Fig. 2 Effect of welding speed parameter on bead shape.
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Fig. 3 Tensile test results according to welding speed.
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(b) Macro section after HPF
Fig. 4 Effect of joint gap on bead shape.
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Fig. 5 Tensile test results according to joint gap.
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(b) Macro section after HPF
Fig. 6 Effect of high-low offset on bead shape
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Fig. 7 Tensile test results according to high-low offset.
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Fig. 9 Tensile test results according to focal position.
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