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Table 1 Domestic trend of hybrid laser welding
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Table 2 Joining methods used in recent car

Model Joining methods Lengths

Ford Contour (Steel monocoque) Spot welding 2630 points
Spot welding 400 points

. MIG welding 65 meters

Audi A8 (A, spaceframe) Self-piercing rivet 1000 rivets
Clinch 150 clinches

Spot welding 1600 points

GM Precept (Al, spaceframe) MIG welding 15 meters
Self-piercing rivet 600 rivets

Laser welding 35 meters

Audi A2 (Al, spaceframe) MIG welding 25 meters
Self-piercing rivet 1700rivets

Castings 2%
Extrusions 18%
Aluminum sheet 60%

Joining techniques:

20 m (65.62 ft) MIG
4 35m (115 ft) Laser
1700 Rivet joint

168 Sheets
1%

Fig. 11 Audi A2 spaceframe

Journal of KSLP, Vol. 10, No. 3. October 2007



M
M
-~

A2 2Fol2 =y do] RFEEHER Hrhs
e, AlgAset Hi “%io
of Yett 3tk Audi A =
e Agehs 2" Pz v 43% 2 Fs

wof glirh

3.1 "A7| o o8 HElv|s

A7) A48 (EMF, Hectro Magnetic Forming)
of 9% FF HES AT FA 7} o] xetel
pdffactoryAtell Al 7Hs] ik el
7l A8E A AAE S5 AR o,
A7 gL v 1960 4 R
2 HEste] xgo] AHFEo AYPAHoE
ol2d oz @ ol Ui, dEA

Fig. 13 Filter housing joining by EMF
welding

19709
AT AT

zube] A7} AlAEo] B

3.2 Hojd 8  3l0|2E|=
&

golX EF

20023 7 2003 €™ ICALEOOIA &

#% 7151}3% ZA} %*—1 A3}, ol A
SHAE =L = 264, ¥ 139, 5
ol 129, 9= 99, ¥&x 79, it A

tholl A 49 & %‘Eﬁ'?ﬁ’\‘?}‘ 1970L3_EH°1]%
2l #HolA A
Hol M=o}, 349 seam tracking

1 o AR 2ol gk BE #eE|9 o e
SHELT Ho] TEF &7 glen,
Fitolz 1EFY dolA % seam tracking
A& 7F ANukE o] AE Ak *ﬂzﬂ}o o =45
of A4 AdE 7t e gtk

19703t FFolA] of=e] &7t H7td
dolx S37]so T A7V dud ¥
1990 d el vl AdE FHAAM EAHo=Z
el o)A of= i?& SH71&2 204
7ol Eolet A&t 2d¥ g FRHY
A BAH e Z43g wham 9l
9o VW, Audi Az HERQle NdYAG
#lo]A o}z HEFLHoR HAE AYAsIAT

71E i oy ddF sty A
< 9

ol & ®l&l Al ¥ &

Table 3 Laser-Arc welding in car industry

Tech. Center

718 FEEEE A B
=4 Fraunhofer Institute TWB CO» Laser+TIG 1996
HHbet Powerlasers Advanced| g1 2 3y Nd:YAG Laser+TIG | 2000

%2 Laser Zentrum

ITF tube Nd:'YAG Laser+MIG 2001
Hannover
Y E Nissan ot vl Nd:YAG Laser+MIG 2001
L 2Eg o} Fronius Nd:YAG Laser+MIG 2002
dE NKK ol = F 4 Nd:'YAG Laser+MIG 2002

ghmdo] A7k el 2] A|108 A|3%, 20079 10¥€



Source: Audi

Laser-Kaltdraht

Fig. 14 Laser-Arc welding scene

Hel F6 A4 Aoir)e 2¢ad), A
TTo)A &3 st FHIZ o= non-vacuum
AN LH A7 A=A o) (Steigerwald
Strahltechnik) VW2 HE&3FH 23 AFEQA
in - strument panel beam< AlgZ2Z 4
Aste]l AAW LHTZRZ sl 40% A F
31E o] Frt o] ¥E2 ALCANe <3|
A= en, AlMg3dsoln, &FZole
1,400mme] ¢}

3.4 SPR (Self-Piercing Rivet) ™gt 7|&

SPR (Self Piercing Riveting) @ &7l€<

Fig. 15 Instrument panel beam by EB
welding

Journal of KSLP, Vol. 10, No. 3, October 2007

FHo &FuE Ao FAAHEAdE I
5] A4HE 7Eolng AFAFAANA 3}
ol @ AZHA AFAe BF AA
Hgoe oS s HE&He JeR
gadc F37] AZFGANAE oA
£ 71 R} Adhesive bonding o1y €
ey 5 7IAAd HEE Mzsa drth
3, AR ZAExYA 2 Toyota, Nissans
GFulF A HLsted Fit A LA

Fig. 16 Application of self-piercing riveting



e =T 9

3.5 Adhesive Bonding 7| T4 3Aret g 7 B AFhEo] o

1&g MEatn Jon, Azl 7o ME

Adhesive bonding 7]1&2 599 IFAM olul FHo| ke ARvFA Fo JY
AFLoNA AAAA AF9 datastrt i o 3= oAl A8k A

FRAAT A A AL gireZ W A xp Fofel A, AFALEHE AF

@t B3I el e Folrh 7 HEERE AR HEH1 o (Toyota,

AHsad AL dF A 2 el ¥ Nissan & %¢Fv w5 Ao HE&) G795

£S5 9% A7E FdFn glen, 5Y FEAG vtadlE Faoe FEE AEH

BMWALe| A &g zbAol 2 &35t7] 9] ok @AzkA g NGE eSS B,

8 Z1AAd HgH FAlA gt ZA space frame® & (Tower AutomotiveA}),

Bx okl AL Tz 34 NLs g5E aluminum wheel(Kuka %), intake manifold

Ak (Pipe & Die Cast Ab), E=& #9 lift

panel, seat frame(SAPA Volvo &), engine

3.6 O mErEH supporter mount(Tower AutomotiveAd), suspension

arm(H < Y A2aFed ®HA), tailored

19913 G =re] TWIOl <9f& 7idd Ajs blank(#5 4 Z}o] 1:2), wheel rim, 2% &

& A e obEunkgy e

A BAS Hols Bop= gyl BE
2 Bopg A mxelM e SHAEE FAHL
20001 -6 =tojdl AFulE FAeka gl
oh A 2000 642 vadA A F A
FA=EE (AeroMet) M= F 30%¢] ¢
Tyt upE ol B3k HHY Anw
g JFAE Holy 7lgelth dRE:
A4 2Fsle] NEDO(New Energy and Industrial
Technology Development Organization)& % 4!
o2 TWIRHEYH ZloldliAg ol oy &

(o]

)

u

-

|51
v

HO
=

>0

i
(]

Fig.
(a) wheel rim,

o] 835 FSW F-&2] 2% 3HNeos, Giddings
& Lewis, Hexapod, GKSS) Zo] W¥ =
o}, ol At do M= HolA AAHlE &HE
8lo] 7)%k$k laser-friction stir welding 71
L2 9)0)9 Norsk HydroAlellA FSW
7+

9%
A

&2
4% tool A4l induction coilZ
B a8t A Z38F heat source
o] 700W multimode Nd:YAG o] #]
S gAgozZzN GHAEI ¥FEo
B AEAY A
LYY o HEE F7

b el

A-‘]E_
A
Lol = @FrF ol
|7 Ha st

g ge

17 Application of FSW
{b} suspension link and (c) suspension arm

grmelol A 7kg8s] A 4109 A3%, 200749 104



10 i

i
¢

4.2 A

B ZoMe A% 4FvE ZEH dd
o] (aluminum front under body) #% 3}
Z4aA) 2ol oy vit(rear under body)
%Ei FAE olFAE(EIolEEE) A
71 9] %lﬂﬂ 7H“L %S 208
o}, Jégi

1. EMF #d 7¢& & FEFTHEd
FAE7] el FF AFA BE AL
& AN ZFes 72 7|gdd. gt
A, Ay JgELC FusHE 483
7t 2L JleolnE Ve # AA I
3E 9% Agd g5ATrt dasit

2. dolrg= #Holx &3 A
S£HERAE A FATIE Aol 7t
71goly, Aurtzde] artelw, FHo &
ez AAAHA A7t ash

3. SPR H#7l&2 A4&3d 7solA
gule] @7tz artold, FuleME JiE
H A kol AIEdol| o]EF= HAAolt
ek, 443 2 FgALs A =
o] 3= AlF 8.

4. Adhesive bonding 71&2 o}z A

REzYo Agd A gl7] wizel A
Z9 data A& JAAY A= dLs
A EXx3E 7)go] &4 MEEojo A&
5}7} 7tsd Roltt

5 uhEawrgde oE EHFTHESDG A
v 7} rgsles QA SREAE A
T7F grHW Agstyb x7)e o] Fold
T Uth

Journal of KSLP, Vol. 10, No. 3, October 2007

L UOlERARE ol &Y B

. Usami Tsutomu,

f

Mo

al

ikl

L2004 AHEAAI, 2004, FIHAHE AL

AT,

. “AEAksh BFAMY)" April 2004, ADC,

N 52, P 17.

CAER voe] GRREse 4871%)

1083 2004, 34 A%, P 10-14.

A7 ApA R
F M) AGFHEAYE dF71ERaA
(2006).

“Recent Progress in
Phosphating Process for Auto Body
Aluminium Alloy Panels,” Sumitomo
Light Metal Technical Reports, 1997, 28.

. Kogler, Carina G, “Aluminium in car

body manufacturing,” Journal for
Exploration, Mining and Metallurgy

vH6, n6-7, 2003. p 335-337.

. Decaillet, C.; Millet, P.; Saur, E. “Recent

developments in aluminium sheet manu-
facture for car body panels,” International
Journal of Vehicle Design, v1l, n3,
1990, p234- 245.

. www.pdffactory.com



