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Laser Weldability and Formability of Hot Rolled Steels for Hydroforming Applications
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Abstract

The laser welding and its analysis of thin-sheet carbon steels were carried out with high power CO; laser. The main
factor of weld quality of laser welding is gap and edge quality. This work was preformed to focus on the gap
tolerance problem during laser welding. First, bead on plate welding of thin sheet was examined to investigate the
effect of laser welding variables, and to obtain eptimum welding condition. Butt welding was also carried out to show
the effect of gap on the laser weldability of thin sheet. In order to investigate the effect of gap on formability of
welded thin sheet, LDH test was caried out. At high welding speed, the partial penetration was obtained by low heat
input, Otherwise, porosity was formed in the bead at low weld speed because of too much heat input. The optimum
welding condition of welding was derived from bead width, penetration and hardness property. The maximum gap
tolerance on laser welding was observed to be about 0.2mm. This gap size has good relationship with beam size of
laser spot(about 0.3mm). The formability of welded sheet was about 80% value of base metal and the gap size has
not affected on the formability, although weld quality is dependent on the gap size.

* Corresponding author : wheom70@posco.co.kr

Key Words : Laser welding, Hydroforming tube, Gap

1315]‘ §]'7§°ﬂ 2} %@71

] SHE 249 393 F
A 9 § UEE RO =8 -1‘3}31 2
ot 2 x3e d@coz FolAHE o83 SHME
24 A7 AdARez HAa =z ok #AA
?‘}%XMW HolA 840 HeHe F2 A HLH
drje B# 3 (Tailor Welded Blank : TWB), A
%%‘jﬁ} slelug ¥y Fu 830 glon, olHE 7=
& &) 7% CO:z dofA2t Nd:YAG #lojA
7“‘?:}3} &l sk Yok,

0o

KB ril 1224 SH64R, 20045F 12H

Copyright (C) 2005 NuriMedia Co., Ltd.

(Received February 24, 2004)

o] oA Slojm=gEH AEe Hd AAAN A
2l

Al Aegsl FA0 et AR AA 2 AlE Sl
A g Hegsa Sl ol dAAY BHIAE

FHogst Z2AFAA  AH(Ultra Light Steel
Automotive Body) ZEAE] glejd TWB, 3=
237 7ed 2L A& AEnTH HE gt
3 AEA BALE 24om A7) Agua du’ e,
=98] A% ol AFPE o83 A E A
A BE Aol @A BY, nEE 3o R AEF
ded, FudMe &9, §W_"* 4oz 9% HE
o] o]RojA: it} o]2fdt sfo|=2ER FE A2
dA7A F2 ERWE FHog o|Roxu glon
Yo RHO FAY AR nHsld #HolA &
Hol Hgol AA Eold Awolrh. 1B, 0|9k 2o

505



20

e T E

BE3] FSkE sel=REY viEe] wigt Tl B
il A2l golA g daiAle off gRE re
of wi$- P|xIg defolct. EF UviA9l 48 FH o
= ZYZF RE, HYH= FH To| AF slge
878 AN 2&9 HolA 83 7L WE 5
23 7lazA AFa gl

olel w2t & AFdME Stolmm¥ s A9
oA 43 F9ES AEneH 2P vAE o

E4% v, BAsglen $4Y FAd M 2 9
&g vAE qle) Wae Be 84 549 WalE @
gt

ot

21 -4y 23

A AMgE AAE d04dA] SAPH3T0,
SAPH440 734l 2 SAPH370% slo|=REW 8 A8
A9l SAPH370-A ZAjeln], 2 318} 88 Table 1
o Jepfgict. 3 A AAe s 2.3mmzE 1
Aol Al9E i)

[=13=5!
< H

gt

22 A

2o M= SAPH370, SAPH440, SAPH370-A
Al i 84 548 BAsla A4 oA &4z
A& =&317] 98] BOP(Bead On Plate) €848
< Pk, £ AP o] &3l golx &HrE A%
=8 6kWe TrumpfAb TLF600Q oW, ¥ Rox
TEMy*elt}, 3 HE7kaE He 71425 15liter/
min, 23 4ol()E 200mm 2 Abgsled £4389)

glo]A &HolA o] 2He &4 F4d g 8
gt gdolth, B AP e BOP #4418 23E v}
gow gHFEAe vl A9 dge griskr] Ya
Fig. 1¢] vepd nlel 22 7] oY (gap opening)
AldE FHIEIETE A8 300X 200mm BAle] &
A Adds 1Y J1Ee & BA4E A= g &

g

Table 1 Chemical composition of specimens examined
(wt.%)

Specimens C Si Mn P 3 Al Nb

SAPH370 |~0.01/0.010| ~0.5|0.012(0.004| - -

SAPH440 | 0.15 [0.010{¢ 1.0[0.015(0.007| - 5=

SAPH370-A|( 0.05)0.020] ~0.5(¢ 0.05/0.006|added| -
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Fig. 2 Variation of laser weld bead shape with various
welding speed for SAPH370 steel
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Fig. 3 Hardness distribution on laser weld with
various welding speed for SAPH370 steels
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Fig. 5 Variation of bead shape after gap opening
test on SAPH370 steel. Laser welding was
performed with 6kW laser power and 5m/

min welding speed
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Fig. 6 LDH test results of SAPH370 steel, SAPH370-
A steel and SAPH440 steel with various

gap size
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Fig. 7 Variation of weld width after BOP laser
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