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(Study for application to press products of Laser Welding in Tailored Blanks)
Free-form curve welding of different thickness Tailored Blanks using CW-YAG laser with twin spot optics

KADO Tadashi, TANABE Eishi and MORISHITA Y uki

In free-form curve welding for butt (between 0.6 mm and 1.2 mm thickness zinc-coated steel sheets) using CW-YAG
laser with twin spot optics, the influences of welding parameters on the bead appearance, the penetration shape and
mechanical properties were investigated. The forms of free-form curve welding line are only straight and straight-curved.
The following results have been obtained.

(1) Both the free-form curve welding lines can be welded using CW-YAG laser with twin spot optics to a butt-gap

distance of max 0.2mm under the welding conditions, which are 3500W laser power and welding speed 4m/min.

(2) The weld length of 750mm can be welded using CW-YAG laser with twin spot optics under the welding conditions,

which are 3500W laser power and welding speed 4m/min.
gbodoobooooboooooooobooooooooooooooooooooooooooooon

O O H g o o0 o d
00000000000000000000000 0000000000000 00000000
000000000000000000000000 0" 00000000000000000000

000000000000000000000000 gbooboooooobobobobooooooo

goobgoboooooooboobooboobobon gbooboooooobobobobooooooo
U TBODOD0OO0DOOODOOOO0ODOOOODDOOOO gbooboooooobobobobooooooo
gboboboooooobooboboboobooo gbooboooooobobobobooooooo

gboboboooooobooboboboobooo goobooooboobobooomMmmObDOoonOO
O0ooO0"™oooooTBOO0OODO0O0O0O0OO0OO0 gboobobobobbmoomooooobooooo
gboboboooooobobobobobooo

gboboboooooobobobobobooo F1Z L EOmm TR LBIE20mm

gboboboooooobobobobobooo | |
O00000000000GAPOOUODOO™M OO | I
i I

000000000000000000000000 ANEVEL
0TBOOO0OO00O0O0O0O0O0O0O0O000 —=""
GAPOOODOO00O0O0O0D0O00000O0O00Y0 NV R4
000000000000000000000000 ' «
000000000000000000000000 WIS

gboboboooooobooboboboobooo :
gboboboooooobooboboboobooo i

i
gboboboooooobooboboboobooo «g& «&L&
|

I
IRLFE—2(05:05) IRLFE—211:0)

gb 0OO0o0ooooboobobo



0 dgbbooboobboobooboooboobbooboon

3 7 \\ 000000000000000000000000
X EE ) 000000D000MO000000000000
:X 000000000000000000000000
Qv 0000 00xO0000mmO00000000000
DERATEINS-; PR S NN o/ SN 000000000000000000000000

< 490 > 000000000000 000000000000
of T~ 000000000000000000000000
) g 000000000000000000000000
° 000000000000000000000000
v P GAPODO0D000D00D0D0000000000
(564 |, 287.2 > l¢56.4 000000000000000000000000

. 400 > 000000000000000000000000
00 oooooo 000000000000000000000000

000000000000000000000000

5 | = 0000000000000 0006MmmI000
. AR 000000000000 000000000000
000000000000000000000000
000000000000000000000000
0000000000000 0000000O00d
000000000000000000000000
JsOOO0000000000O00000000oo
0000000000000000 AGIIOKNED
000000000000000000000000
oo oooooooooddoooooooodd 000000000000000000000000
00000000000000000000USMED
DI OD0OMODODDDOODNODOONODODO
0000000000000 00MVK-HO®O OO
00000000000000000 XO CToxO
O0DOMMTODWOOOOOOOO000000000O

S—NHR
DF (£ mfiuiE)

O ooooodgdd

om obobobo

000000000 o0o0oo0ooooooooo
gooobobooboobboogoooooobao
GAPOOUOOODDDOOOOOODOOODODO
gooboooooooDbOmddb 000000

o0 0OO0o0Ooo0o0o0o  TBOO0O0OO0OOOLOOODOO

D0ooo0oooood 00 oooo
Dooomodg Moooood

00000000000 YAGODOOOOO MWIID 000 M mImind oDoooo
D0000000MOODOD0O00000000nO 000 M mmO oooooo
0D0S 0000 O00MmmOO0O0@MmOOO0O00O00 oooooon 000 0Mmm

0D00000000000000000000000 Dooooo ooog
0000000000000 0000MOmMmOOD S OMmmDmDmm
00000000000D0000000000000 oooodod
D00O0D00 0M000000000000000 oooooo poood




O000ooo0o0ooooooooO0 NOooomo

03
B HhiR
”go.z - H EF
% 01F
O JyxiE®E  JUAMEE  JURLGEE
Omm Smm 20mm
BEEE BEEE BEERE
Am/min Sm/min 5m/min

00 0000000 GAPOOODODOO

OMoomoocoooooO0O0oOoOmImnOO O GAP
UOmmO0000000DODOOOOO0O0O0ODODODO
COmmO O OO0OCODOOOmImNnOO O GAP
UMmmO000000D0000000000DO00
MmO O0000000000DO0000DO0O0DOD
OOmIimnO GAPOmmOOOOOOOOOO00O0O
gobo0o GAPODOODOOOOODDOODOOO
gboooooobDDbb0mmmOOO0000O00O0
UommmO0000000000DOO0ODODOODO0O00
gbobobooooooboobo0ibo@MmmOO
00000000000 0000000mmd0mm
gbobo0 GAPODOODOODODOODDODDOOO
gbobobooooooboboboboobooo
gbobobooooooboboboboobooo
goooobOo GAPODOOODOODDOODOO
gbobobooooooboboboboobooo
Ub GAPOOODOO0OO0OOODOODO
om ooooboo
gmoooboboooooooobo tTBOODOOO
gboboboooooobobobobobooo
gooboooooDDDOmIMmmO00000gno
gboboboooooobooboboboobooo
gboboboooooobooboboboobooo
gbooboobboobbooobong GAPO OO
gbobobooooooboobobobobooo
gbobobooooooboobobobobooo
gbobobooooooboobobobobooo
gobo0o TBO000000000 GAPODDOOOO
gooboooooOowooooooodmmO O
OCoOoOmimnDOO0OO0OOCOO0O0OOOO0O0OCOO
gbobooooobbmoboobooobooobo
gboboboooooobobobobobooo
000000 000oDmMoO00000oo0o0o0on
gboboboooooobobobobobooo

M

7Y A" L& Omm
BHEHEE 4m/min

7R LGIE 20mm
BHEE 5m/min

OO0 0000

04
55‘ 03
Z
g 02
i}
0.1

. TB B 0.6mm
B iR BEfRE =ik
B (HI45E)

o0 0OO00OooOo T BO00OO0O0OOO0n

AEAE - +

200 _ T
| ==
_ 150 Do
S \
% 100 ¢o e e d™ e ot
50
0
-3 2 -1 0 1
FBIELLE (mm)

o0 OO00bOb0O0oooboooobDDDOmmd
O000OmminDOOO0OO

gb 0000000 Xboooo



0 dgbbooboobboobooboooboobbooboon

goboomuobooobobooooboooooooo
gboboboooooobobobobobooo
OCOO000OmmOOO0OCOmMImnOOOCOOO
gbobobooooooboobobobobooo
Xooooobooooooooooooobobooo
gbobobooooooboobobobobooo
gbobobooooooboobobobobooo
goooobogobooTBO0O0ODODOOOOOO
gbobobooooooboobobobobooo
goobgoogoobooodg
Ul oooboob TBOOO0OODODOD
gooboboooooooboobo 7800000
gbobobooooooboobobobobooo
goooobobD cGAPOODODOODODOODOOO
gbobobooooooboobobobobooo
goobobgoooooobobobgobobooo
gbobobooooooboobobobobooo
gbobobooooooboobobobobooo
goooboobobDbobObO0000000d0OmmO
gbobobooooooboobobobog 78000
gooboboooooobobobobobooo
gbobobooooooboobob TBODO0ODOO
oo

gb DOOooooo T TBO0OO0OO0OO0

oooomod armooooo
000 MM mimingd ad
000D mmd oooooo
00000 mmO O
gooodo gooo
0 0 OMmmO0mm
ooooooo
gooodo oad

g bODooooo T TBo0O0O00O0

[Etx1.2t

i 0.6t

v

oM ooooooo 1TBO

g 0 [

0000000000000000000O0O000
do00d000000OoOoooon

0 0mmmO0@mmmO000000000O00O00
DO0MOowooO O OO0O0O00mmOO0 OO0 O00md
mnd 000000 0000000000000
0000 GARMmmOOOOO0O000000O0O0
0000000000000GAPOOODODOO
00000O0O0OoOooO

0 000000 TBOOODODOODOOmmOOOOO
0000000000000000000O0O000
00000000000O0O000

U U

gboobooooobobobmbornoaooarny
gboboooooooooboboboooomoo g
RN
gooobooboboobobobooobooobooo
grome
000000000000 000000NIOOImm
o
0000000000000 000ONDOOIOm
o
gbooboooooooboboboboooooooo
0 0MmoOroomon
gbooboooooooboboboboooooooo
0 0MmoOroomon



