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FIG. 1. Circle wobbling path.

IPG YLS 6000 +Wobble D50, 0.6~0. 8Smm#%. 150Hz~200Hz., V=50mm/s
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FIG. 3. Weld seam cross section for A-5052 (a) test 1, (b) test 2, and (c) test 3 and for Al-6061 (d) test 1, (e) test 2, and (f) test 3.
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Deep penetration laser welding to high seam surface quality
due to buttonhole welding
by V.Schultz, W.-. Cho, A.Merkel and P. Woizeschke, BIAS
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Schultz & Merkel 2018 BIAS ID 180874
Fig. 2: Experimental setup: a) overview and b) close-up view of the process
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a) welding without buttonhole

Schultz & Markel 2018 BIAS ID 180877

Fig. 4. Welding without and wrth a buttonhole: a) laser power of 2 kW and b) laser power of 4 kW
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welding direction —— 10 mm
Schultz 2018 BIAS ID 180876

Fig. 5: Influence of the laser power on the existance and stability of the buttonhole
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LA Butt-Joint Welding System (20m x 20m):
2 X TLF 12000 + Filler Wire (MIG) + Seam Tracking
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= &J 2 x TLF 12000 on mobile gantry
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System layout of a widely automated

®m Transport and movement of
panels by shuttles (2 x welding,
1 x cutting) with 16 tons weight

Weight of fabricated structures:
up to 10 tons

Maximum size: 12 x4 m

Automatic alignment / clamping
system for stiffener bars

Fillet joints:

« Reduced seam size / heat
input / distortion

= Ultra sonic testing due to full
penetration joint is possible

Laser: conventional:
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with plastic roof trim without plastic roof trim



BENE F T/ IILDL =BS54

Laser brazed solution
of two sheet deck lid




2. SPCC, SUS BRUZILZ=) LBEERD
VTV T—Y R ERR
REIE

(1) SUS30MRTFYLARIIDE—FFVBIEICHITS
BARTRICRIFT 77 v IR DRHE
(2) SPCCH#it L UAB0227 N I = LAELDEAEEHFED
BEICBIT3, BARBRICRIFTI7Y LD E
(3) SPCC#is K U'AB0227 N S =y LAEESDEEHHFEIZOL
T. E=FARICRIFT 77V IEEDEE




2. 1 H#&EM

(1) SUS304 RFvL R
100mmx 30mmx 3mm (E— F# v @)

(2) SPCC—GA i
200mmx40mmx1.2mm (LB&E#F)

(3) A6022 7= L%
200mmx40mmx1.2mm (LBEE#HF)
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REBHNo. L— EEBZTFL| A | 9TV 7| 9TV 7| = FH R RO | WaERE % Dfth,

Hh PERED f | J& W% # (mm) | & mm/s

(W) (mm) mm/sec Hz
SUS-W--01 1200 |+0. 5 50 0. 4 Ar., 1 5L/min 40 b -y A
SUS-W-0 2 1200 |(+0. 5 100 0. 4 Ar, 1 5L/min 40 b =p A
SUS-W-03 1200 |+0. 5 200 0. 4 Ar, 1 5L/min 40 A N
SUS-W-04 1200 |+0. 5 300 0. 4 Ar. 1 5L/min 40 e U gl
SUS-W-05 1500 |[+0. 5 50 0. 8 Ar, 1 5L/min 40 L=} F
SUS-W-06 1500 |4+0. 5 100 0. 8 Ar., 1 5L/min 40 - F
SUS-W-07 1500 |+0. 5 200 0. 8 Ar, 1 5L/Mmin 40 3 ¥ s
SUS-W-08 1500 | +0. 5 300 0. 8 Ar. 1 5L/min 40 et S 74
SUS-W-09 1800 |+0. 5 50 1. 2 Ar, 1 5L/min 40 A M 7
SUS-W-1 0 1800 |+0. 5 100 1., 2 Ar, 1 5L/min 40 A A %
SUS-W-11 1800 |+0. 5 200 1. 2 Ar, 1 5L/min 40 -k
SUS-W-1 2 1800 |+0. 5 300 1. 2 Ar. 1 5L/min 40 b'=p A
SUS-W-1 3 1800 |+0. 5 2L 2L Ar., 1 5L/min 40 (A W
SUS-W-1 4 1200 |+0. 5 100 0. 8 Ar. 1 5L/min 10 A N
SUS-W-15 1200 |+0. 5 100 0. 8 Ar. 1 5L/min 20 b=} A




o | D 1 [ Sl
LB FR2 SPCCHROEESEMFOAIESRY
H$ N No. et AR TL|RFY |97V 7| 9TV T | —v FH R RO | ek EE % Ofth,
A PE e MEE | S K # (mm) | & mm/s iRy v
(W) D f (mm) Hz mm
SPC-W--01 1000 |+0. 5 50 0. 4 Ar. 1 5L/min 40 0. 5
SPC-W- 02 1000 |+0. 5 100 0. 4 Ar. 1 5L/min 40 0. 5
SPC-W-03 1000 |+0. 5 200 0. 4 Ar. 1 5L/min 40 0. 5
SPC-W- 04 1000 |+0. 5 300 0. 4 Ar. 1 5L/min 40 0. 5
SPC-W--05 1000 |+0. 5 50 0. 8 Ar. 1 5L/min 40 0. 5
SPC-W-0 6 1000 |+0. 5 100 0. 8 Ar. 1 5L/min 40 0. 5
SPC-W-07 1000 |+0. 5 200 0. 8 Ar. 1 5L/Mmin 40 0. 5
SPC-W- 08 1000 |+0. 5 300 0. 8 Ar. 1 5L/min 40 0. 5
SPC-W--09 1000 |+0. 5 50 2 2 Ar. 1 5L/min 40 0. 5
SPC-W-1 0 1000 |+0. 5 100 1 2 Ar. 1 5L/Mmin 40 0. 5
SPC-W-1 1 1000 |+0. 5 200 Joor 2 Ar. 1 5L/min 40 0. 5
SPC-W-1 2 1000 |+0. 5 300 1. 2 Ar., 1 5L/min 40 0. 5
SPC-W-1 3 1000 |+0. 5 2L 2L Ar. 1 5L/min 40 0. 5
SPC-W-1 4 1000 |+0. 5 100 0. 8 Ar. 1 5L/min 10 0. 5
SPC-W-1 5 1000 |+0. 5 100 0. 8 Ar, 1 5L/Mmin 20 0. 5
SPC-W-1 6 1000 |+0. 5 50 0. 8 Ar. 1 5L/min 15 0. 4
SPC-W-1 7 1000 |+0. 5 75 0. 8 Ar. 1 5L/min 15 0. 4
SPC-W-1 8 1000 |+0. 5 100 0. 8 Ar. 1 5L/min 15 0. 4
SPC-W-1 9 1000 |+0. 5 200 0. 8 Ar. 15L/min 15 0. 4
SPC-W-2 0 800 |+0. 5 50 0. 8 Ar. 1 5L/min 15 0. 4
SPC-W-2 1 800 [+0. 5 75 0. 8 Ar. 1 5L/min 15 0. 4
SPC-W-2 2 800 |+0. 5 100 0. 8 Ar. 1 5L/min 15 0. 4
SPC-W-2 3 800 |+0. 5 200 0. 8 Ar. 1 5L/min 15 0. 4
SPC-W-2 4 800 |+0. 5 2L 2L Ar. 1 5L/min 15 0. 4
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R®SNo. | L—F KRR TL | AXY 2 | DTV T | 9TV T | =N FH ARV | B Dt
A (W) | FERED f | JE i 3% # (mm) |#& mm/s ¥y o7
(mm) mm/sec Hz mm
Al'W-01 1200 (+0. 5 50 0. 4 Ar, 1 5L/min 40 0. 5
Al'W-0 2 1200 |+4+0. 5 100 0. 4 Ar, 1 5L/min 40 0. 5
Al'W-03 1200 |+4+0. 5 200 0. 4 Ar, 1 5L/min 40 0. 5
Al'W-04 1200 |+0. 5 300 0. 4 Ar, 1 5L/Mmin 40 0. 5
Al'W-05 1200 |+4+0. 5 50 0. 8 Ar, 15L/min 40 0. 5
Al'W- 06 1200 |+4+0. 5 100 0. 8 Ar. 15L/min 40 0. 5
Al'W-07 1200 |+0. 5 200 0. 8 Ar, 1 5L/min 40 0. 5
Al'W-08 1200 |+4+0. 5 300 0. 8 Ar, 15L/min 40 0. 5
Al'W-09 1200 |4+0. 5 50 s Ar, 15L/min 40 0. 5
Al-'W-1 0 1200 |+0. 5 100 152 Ar, 1 5L/min 40 0. 5
AI'W-1 1 1200 |+0. 5 200 1. 2 Ar, 1 5L/min 40 0. 5
Al'W-1 2 1200 |+4+0. 5 300 .. 2 Ar., 1 5L/min 40 0. 5
Al'W-1 3 1200 |+4+0. 5 L 7L Ar, 1 5L/min 40 0. 5
Al'W-1 4 1200 |+4+0. 5 100 0. 8 Ar, 1 5L/min 10 0. 5
AI'W-1 5 1200 |40. 5 100 0. 8 Ar, 1 5L/min 20 0. 5
Al'W-1 6 800 |+0. 5 50 0. 8 Ar. 15Lmin 15 0. 4
Al'W-1 7 800 ([+0. 5 75 0. 8 Ar, 1 5L/min 15 0. 4
Al'W-1 8 800 |+0. 5 100 0. 8 Ar. 1 5L/min 15 0. 4
Al'W-1 9 800 |+0. 5 200 0. 8 Ar. 1 5L/min 15 0. 4




Al-W-2 0 800 (+0. 5 50 1. 2 Ar, 1 5L/min 15 0. 4
Al'W-2 1 800 |+0. 5 75 1. 2 Ar, 1 5L/min 15 0. 4
Al-W-2 2 800 |+0. 5 100 1. 2 Ar. 1 5L/min 1.5 0. 4
Al'W-2 3 800 |+0. 5 200 1. 2 Ar, 1 5L/min 15 0. 4
Al-'W-2 4 1000 |+0. 5 50 0. 8 Ar, 1 5L/min 15 0. 4
Al'W-2 5 1000 | +0. 5 75 0. 8 Ar, 15L/min 15 0. 4
Al-W-2 6 1000 |+0. 5 100 0. 8 Ar, 1 5L/min 15 0. 4
Al'W-2 7 1000 | +0. 5 200 0. 8 Ar, 1 5L/min 15 0. 4
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