SRR

3% A218 ATE 20043 7Y)

Journal of the Korean Society of Precision Engineering Vol. 21, No. 7, July 2004.

60kgf/mm

M, olHE, d8F

y axo-lg'v

ASx HEHE
dlo|lx EH -'-ErE H=7&

9 EHX T

2t ol2g”, YHE”

Production of Laser Welded Tube for Automobile Bumper Beam
from 60kgf/mm Grade Steel Sheet

Jeong Suh*, Jae-Hoon Lee‘, Jong-Su Kim', Jeng-O Kim', Hee-Shin Kang#,
Moon-Yong Lee™,

Byung-Hun Jung“

ABSTRACT

Optimal process and system to produce the laser welded tube for one body formed bumper beam are studied.
The calculated size of tube is a thickness of 1.4mm, diameter of 105.4mm and length of 2000mm. The tube is shaped

from a cold rolled high strength steel sheet(tensile strength: 60kgf/mr grade).

Two roll bending method is the

optimal tube shaping process compared to UQO-bending, bending on press brake, multi-step continuous roll forming

and 3 roll bending methods.

Weld quality monitoring and seam tracking along the butt-joint lengthwise to the

tube axis are also studied. The longitudinal butt-joint is welded by the CO, laser welding system equipped with

a seam tracker and plasma sensor.

The constructed CO; laser tube welding system can be used for the precision

seam tracking and the real-time monitoring of weld quality. Finally, the obtained laser welded tube can be used

for one-body formed automobile bumper beam.

Key Words : Laser welded tube, Bumper beam, Seam tracking, Real-time quality monitoring
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Fig. 5 Welding joints
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(a) Multi-step roll forming

(b) formed tube (c) tube of WEIL co.

Fig. 9 Multi-step roll forming system and tubes

(b) 35kgfinri grade tube  (c) 60kgf/mr grade tube

Fig. 10 3 roll bending system and tubes

Fig. 11 2 roll bending process
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Table 3 Experimetal condition
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Fig. 16 Segments profile of tube joint
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Fig. 19 Experimental data for reference value of plasma intensity

3 2t B S 71E F(reference) 2.2 A A E
Alx"o] FAH0] i) aA B £HE 7Y
o @2 SHAFAN(ZE Fig 199 4E dlo

) 72 O FAA 452F 579 B2 E FF
sl O FEY HES 73 Ft=R0 AA Y VE

240001 !l

20000

__4

?"%‘W.&W?,A,;ww"w*.q.ﬁ»ﬂqw.ww'.,mw,u Ty 4

18000 4 |
i

12000

Plasma intansity

8000 4

Reference Maximum
- Reference (average o 5 results)

4000

Reference Minimum '\,]

J
1800

T T T——— ——
600 800 1600 1200 1400

Welding length{mm)

T T
0 200 400

Fig. 20 Reference Max. and Min. values of
plasma intensity

28000
Reference Max
24000 Detected Signal
Reference Min
Z 20000
®
c
2
£ 16000
©
£ 12000
@
= -
& 8000
4000
o ~—T T T U T v —
0 200 400 600 800 1000 1200 1400 1600

Welding Length{mm)

Fig. 21 Plasma intensity variation at 5 hole defects

142

ANz 2 43R 2 ZHE Fig 203 2o

209 A4 7]5.‘—%)5_9] &3 513 R A Tto] WA
3R] 9= AL He 2AT dxstE 949
& e Fojry. vHE AHE T BHEFH] T
AHA #F& 93 dAsE FHel rEEd
£30%°lth. &, 3 F AHE Fg=v BTt
Fig. 209 Ho) 2 gk 49 il ESAskd &
3% £HZAAE HAFA 9o

Fig.

SR EFA Sg=n 2= ¥iEs FH37] 9
e FH wofy] ZAEA ] oF 250mm 7HE 2
2 5709 AYAA R A<Iimm) 2 A
3 AAsidlen, o1 ZR Fg=0 AsE
Fig. 213 o] vestth. &o] e XA &
gtzul Ax7F s FASA BsEe g B F

gon ol &7 AR HA ¥ FE=v}
gdgg o2 Yelus Ao SH{ATRE 9
i~
SHA 24 7)1 2 Z 20 AN E 2AFAY)
A A Ei]OlXi 448 Y3t FdS Fig 22004
HFEa glon, 489 FHAAN £4%e dd
S’a‘fi}fﬂ“l%zi ZA% A% ) $ g3 &
ATk B AFaA Az dolAd £ FA
ol XYFAANA Ay, Hy AFE&
< AHE3lY GAlst 48 W9 E AFsiR.
Fig. 232 A3y Moy ANZES HogF1 3l
7N1E FAE WS 712 ZdE 3o o
S o), 45 d¥E HeEye 7
ZAX %] %%—01%‘013’- Bt 7}%6}%’5}.

ol e > e =

ot

=
L)



NGO AE . BES . AR AHA -

SEX R

3

HE  EREETEIA Aad Az

Fig. 22 Laser welded tube with good welding quality

Fig. 23 One-body formed bumper beam
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