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Fig. 1 Growth in the total number (broken curve)
of lasers installed for automotive materials
processing. The solid curve shows the corre-
sponding number of lasers in General Mo-
tors Coporation since their initial adoption
in 1969.
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Fig. 2 Distribution of lasers used to automotive
materials processing, by geographic region.
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Fig. 3 The fraction of the lasers in a geographic
region which are devoted to given applica-
tion.
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Fig. 4 Components of an air —conditioner compres-
sor drive pulley assembly, specifically desig-
ned by Harrison Radiator Division to be laser
welded.
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Fig. 6 Laser welding of hydro—tapet. (Mercedes Benz)
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Fig. 8 Hem flange with ZnNi coatings (Adam Opel
AG)
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Fig. 10 Roof ditch—joint structure, laser welded by C—P—C at Linden, NJ, in the first such production = line

operation.

Fig. 11 Radiator support assembly, laser welded
by C—P—C at Willow Run, Michigan
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Fig. 14 Welded sheet metal for side member
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Fig. 15 Cadillac center pillar formed from a laser welded tailored blank

LASER WELDED BLANK

Fig. 16 Cadillac motor compartment rail made from laser welded tailored blank.
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02— 1mmo} @&t} 02§t Key Holeol #/ddol
e} &3] 7o)z Fof )3 H A1 ojaf Key Hole
FAE S84HY 0= B9 Ao A Hrh
718l/5 38119 H 22 Key Holed A el A
EHLEo =2 39| F(Vapor Capillary)X 8 °lF
gt}

golA &JFE Fdde AR §3EEH
Z24d a8 PR FHEFHA], BFHEHA
FHeE E F Yot olEL g2 HFEY FFS
A Hed A5 gol A W, TAMS, L
SHAER A FEEY. HolA AF e HolA
29, 23NA, 9 2 b Fol glon, 334
Hege BHSE, Eg=n Aojg 7t 239
A7F don, EFARA A= A8y 5S4 E
A= g, F48, FL9), £33 &4 4
(Ol 5 CEAH, EHEAE), §Ho)SF ol F
88 Ax7E doh oA §3H9 A WEEo
e #AR ofy AT AYPFolnz FHo]
A FE= gloy, A5 g} duipF 2 &
PAE 2 devte 4 AR dgt d7E 53
A dRE AR g&Ess AUt gk

AEa} Aol A TREF S| 71E9] Spot £3F
Al #olA &HE AFESHA He ol frEE Hxre
%2 Ao Fld Uom® Filler WireZ A}
£33 AE #AANE 37 43 oAz #H
7o) 7b3037] wFolr) FH, 7|F L£HWE
2 4Ho) P& AR oAz 4T, dFvw, 7
59 &9 £4E H8 oA £4HE AEd=
AT A7 wo] HREHL ot HFHES Kl
Mz 0 M@ Ak & Hart .

228A AFE ulel Ho] AFA AL EHE

A e & 8

ol =77l X7 8H(Lap Welding)Alol &
AEe EAe AR FE9 oldxFFoAg o}
A% 7](Zinc Vapor)¥] #Aojth webA, ofd e H7
#o HR7 EHANAE o}dFZII7t WA G 5
AEE Gapd THEO F& Ro] F 838}, o]l hgl
L4844 125 Fig 182 AH o] A £ g0
a2y A A @Gl HL517] YA E Gapel &
zZAo] "asith Hole o3 FAYL HAs
£ Wote 2 Pulse #lo)AE o]&3= WHFA CW
o] A& o] &= B 9ol = Shielding GasE 24 3]
235t A= Wto] mAZFoln ol F
A7 HyE I Yot

A. without gap

B. with gap
vapor

wAA

Fig. 18 A gap between the sheet is necessary when
welding with cw laser beam to give the
vapor an alternative escape route during
welding.

AdFug Fee AFAEH, 2 vFxs) d
A=g, H2Me 33 E4S 7142 glems
3 7], AFat BE e 4H e Tl de AL
gt §3), #70d Ao a7 T AN A
2, Aol A, A elAtolZolgte HAlA falg
d20jF FIFE ALY FXE T AA2 Fg
Aol FAsHA FAHE2 ok &FujE §T9 5
AFolA 2 AViA=&S 7|9 A Spot &
HE YA s Jovr® o FHwMAIE
Argol o8 n&edre] 84 ddo] dgsir)
ol#igt oA #lo|A W3} HA) o] th F ol e}
& & ok "AY LA ERelE el Azt
ol WAEH X—ray7t WE2H9 HH9 §HS

Jowrnal of KWS, Vol. 12, No.2, June, 1994



A5 Aol N Holx g7

f# A= 21F Chamber?t A& S oo} stnz £
Almel 717 AgE L Makdo] HolxAl o
#olA &3& ofH B E &Ho) 7t58t7]
5o BFAHY Z7]e Aofo] glorng Ay
Hoi= AgHolgt & 4 9ot ol A - A= COo,
#ol A9 Nd : YAG #olA7F #2 AMg¥rh Nd :
YAG #Holde B
3R ZRES o83 AFst 44 2 £ )
o= Fdol Ao, A 48sE FXY 284
ghol o3 ¥t oz RHEE7 R} ((2m/min).
#HZd Jones 5@ CO, #olAHE AHg3le FA
2—6mm <! &FvF &5 (5000, 60004 &) 2o 7]
£394 6—9m/min & SHEENA e EHAS
ZAM8EY h. Matsumura 5202 CO, ol A& A&
3tad 1000—7000A €9 ¢FulE F=o H=FA
Penetration, 71 5ol sl Bisx Qo

AFP AN 56 HAFH HSFES Aitelelol
2 &A717] AA FEEoF & oy A &

=
=

Abgste] e Aol 7t

4tk d & Eof Fig19(a) & #°| Automatic Tran-

smission Gear Unit?} ¥3F& A4Hl7] A& golA

57

SHAAEE 1 Bal SHEY et 299
2], BHAAe AFEo] gaAl Ho ok AAH
AE uejstd 19 YolHE o REL 3%
F U AlZ="(Multi—station System)S T4+
Aol Fasittxn & F ik o] AL, $MFHo=
¥l A%71% (Beam Delivery Technique)°] L7
ojZith X719 FAG YR 9] A7) BolA
et A HER fFEZE ALY, W FA, viabA 9
F5& Bol WdA el o3 E bFES H s
P s FeAe AEYY F5eL 1T
ol A ¥ AdAg o] g3l Wo] UL & Yus
®. Fig. 19@)9 &< 3 14 98 ANa"ge
Fig. 19(b)9} #o] FA=o] 4 5 U}
A4t A Tailored Blank & FA e myx
4% THeZ d&EH A Huh & Fol4o
a2AE ol &H o3 AT T AAES
AR Fho] ZE 2~ Y3t &4 2 247129
IS L] A ol BT, olZAF Y
43 2 A%A Hrst o)Fojx o}k Fh. AEA G
HaS A Hlol A S AL Fig20d o)

L=

1 (G

=~

SRl n
YR =

x'@
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Fig. 19(b) System layout to weld the automatic transmmission gear unit in Fig. 19(a).
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Fig. 22 Penetration depth vs heat input relations of Zn—coated steel.
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