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Abstract: As the awareness of the environmental crisis has recently increased around the world, numerous
studies in the transport industry have been conducted to solve this problem through lightweight car bodies.
The hot-stamping process has been presented as solution to achieve a light weight. Hot-stamping is a method
that is used to obtain ultra-high strength steel (1,500 MPa or greater) by simultaneously forming and cooling
boron steel in a press die after heating it to a temperature of 900 °C or above. This study involved a,
fundamental examination of laser parameters to investigate the laser weldability of boron steel. As a result,
the following optimum parameters for the shielding gas were found: Q = 20 /min, a = 40°, d = 20mm,
and / = 0 mm. The hardness of butt weldment increasesed sharply as a result of martensite formation at the
fusion zone.

. M E
=] L A o <1y == 5 [e) o] Al
+ Corresponding Author, jdkim@kmou.ac.kr A AR s AEA gk 97194
© 2014 The Korean Society of Mechanical Engineers o] nxHo ugl EFAY Fol e HAHEA R




™
*
o
ofN
k1
B
B>
o

o A A

S AFgSte] gAlFe FAE AR AU FAS Table 1 Chemical composition of specimen
Nkete] AME FFA7IAL, RAEAE s Ast P .
12 itk AFAER vtoavles 2 SFvE Materials C | Mn) S| C) B P 8§ Fe
ol SARE wzpel7] wiwel A epskE b Boron steel | 0.22 | 2.2 | 0.4 | 0.37 [0.003| 0.03 [0.015| Bal.
A &g A, 14 E HA AsE AFEste A
29 FAE Folv ABUHS 2= AN
9 ugER Qg by T Aol oHue ¢ P
g FHe ok bV ol TS Hokd H
27S 900 Tol e LxolA 7193 3 A& a)
SAll ¥7hske] 1500 MPa o] s dS
T v Fadg Ty #EE A9 2de
o]Fo]x|al QITh? GFA'IF RS uPEE JHA
WA 78 7Had, dAls aga APAEE Tt
A= EAo]l Aok sxnk gy FAH A Wiy e
vt o2 ALEEH 1 Qv HEZ O st #olA (a) Photograph (b) Tllustration
SRS Mg A4+ A &k Fig. 1 Setup of experimental equipment
upepaA] Ao A= SEaEg ] HolA &
HAS stererlel A BEZF diE] Hia 2 AAE Fig. 1o vepi
o] A& o]&dte] ERHEALS AL 2 Aol E HER] txd HolA 845
de AR el AA B2 E WA
2. A M= Y gk WA HEgHES AAEAT olA &5 olA
23 fAAe wE dquyA dx w7129
2.1 AEME el 2 S PAH, vxFAAYE &Y%
Shaels o= HETFo] AdWrAHoR ALg ol AR =93 gaolth wal oA &
Hrh BEL 0.003% ©|ste] vFwtozw® HA] WA Zalzale] Ao} W LA Mo Al
A 9 WSS AL dhs W FeBSt 5w gyEael 2 9P Fou v
2 A HdY ugAE IAse= 5H o] Arsls w2 Zhwel Ar W GES wrm
Atk wreEbA B Al s AlSI EEH HEZD ko] o1 5EAS WGk uud 218 VE
= ARSste] Ade JAFPskglen, o sheteA 0% Folx 2d W LAELEZ WA A
& Table 1] ERdTh ALST 2GS R2BF F agy) ghe QNG 2 AY S4S 24
AAloll ol Abst B e A4S WAE ] 9 o}
A AAHAT? AFAL] FAE 1.2 mmo|H,
150 x 50 mme] 7|2 Atate] Ao 2835 ) A3z 9l DE
t}.
3.1 H=HAZ0 E SASY
22 Y ta gol A9 FA S-S gotatr] 98l
Ao A ALEH o)A &A= HdEHE dolA =8 p=3 kW, £4HEE v=0.13 (7.8
4.0kW2 CW (continuous wave) U]~ | o] A o] m/min)o A Bl ZHAZ(f)E -6 ~+6 mm=E HI}A|
tho#ol A #7442 1,030 nmol ™, WEA L 8 mm 1WA v =84S AAESITh Fig 2® HlEA

Agel] wE 459 H= 3 duHAE, F
3 Fig. 3 1° wE §9ize] ¥ H=Z%e W
st& et &9 Zole fi=-1 mmelA 7+

223 mmol L, WALl o d FaAe e 9
%
A 2 QAL fim2~+2mme] P AR
A
=

7] 1skel $RAWFFOE 1°9] AALE
o R 2RE ool ANFAOmM,
wol AEg s Aeske =g dolA

s MEE 98 4 gl 7 sle) WslelA s
AR Tyl AR oo 4y =

e Bagd 548 ngth

— =

i o

L BN oo X

il
AT Zo] 24



Fig. 2 Bead appearance and cross-section of weld with various defocused distance in Al-Si coated boron steel

by disk laser
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Fig. 3 Variation of penetration with defocused
distance in Al-Si coated boron steel by
disk laser
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Fig. 4 Variation of penetration with angle of shield
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Fig. 9 Hardness distribution of butt welded boron steel

Fig. 10 Cross-section and microstructure observed by OM
in weld of boron steel
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