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4Company presentation
G ro u pW h o  w e  a re
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5What you can do for us 

1. What manufacturing laser problem you 

want to solve.

2. Describe the production environment

the problem is located to

3. Give us costrain: Cycle time, Materials, 

specs…

Describe in detail your manufacturing problem
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W h a t  w e  d o

What we can do for you

Proces spec acquisition Pre production

Components selections an 

support type reuqired
Parameters selection

Is the cost 

sustainable
Process characterization

NO

YES

Results approval 
YES

Solution purchase

Integration support

Know how transfer/ 

production line start/ 

parameters correction

Result approved? 

NO NO

YES
Project closure

Economic sustainability Technical feasability Kow-how transfer Project closure
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C o n t ex t  a n d  c h a l l e n ge s

Benefit of single mode high power lasers

CONTEXT

CHALLENGES

- Aluminum 6xxx series difficult in welding
without filler material
- Selection of the correct beam shaping if
needed
- High reflective material

PROBLEM DESCRIPTION/COSTUMER NEED

- Maximization of the working area using scanner because
numerous weldings in well defined areas:
Cooling circuit of batteries welding

SOLUTION TO BE INVESTIGATED 

- Oscillating spot
- Fixed spot with and without beam shaping
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S e t  u p  a n d  p ro c e s s  va r i a b l e s

Benefit of single mode high power lasers

Galvo set Up
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S e t  u p  a n d  p ro c e s s  va r i a b l e s

Benefit of single mode high power lasers

200 um 430 um 430 um 660 um
Overlap: 25%/50%/75%150 um

Spot dimension at the work plane
Spot dimension at the work plane

Fiber dimension: 100 – 215 – 330 um
Laser power: 3000 W
Magnification: 2
Wavelength: 1070 nm

Fiber dimension: 50 um
Laser power: 3000 W
Magnification: 3
Wavelength: 1070 nm

Welding speed

2 – 4 – 6 - 8 – 10 – 12 [m/min]

Welding speed

2 – 4 – 6 - 8 – 10 – 12 [m/min]

Wobble amplitude: 1 mm 
Max wobbling freq: 300 Hz

A
%

Fixed spot Oscillating spot

Dr.- Ing Stefano Zarini 
Examples of tailored solution in laser welding: Benefit of single mode lasers in aluminum remote welding



11

Re s u l t s

Benefit of single mode high power lasers
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Re s u l t s

Benefit of single mode high power lasers
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Re s u l t s

Benefit of single mode high power lasers
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Re s u l t s

Benefit of single mode high power lasers
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Re s u l t s

Benefit of single mode high power lasers
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C o n c l u s i o n s

Benefit of single mode high power lasers

• Stand alone beam shaping is not a solution to welding Al6xxx series. Cracks are left in the welding;

• Oscillating beam, in some specified condition, can be a solution to obtain crack free welding of Al 6xxx series

• The key is getting small diameter and stirring it at relatively high frequency

• Once identified the spot dimension and process condition that allow to get good welding results, the working area 

maximization is obtained reducing as much as possible the fiber diameter in order to elongate the f-theta length

• The further benefit of this configuration is the increase of the Relay length that passes from 2.6 mm to 33. 2 mm 

that lead the process to be much less susceptible work plane deviation. 
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21Conclusions

• Examples of tailored solutions costumer oriented were presented
• A standard methodology was used to address each specific problem based on the following point: 

• Problem comprehension and industrial contest analysis
• Subsequent solution selection according to the best obtained result

Benefit of single mode lasers in aluminum 6xxx series remote welding

• Identification of stable process parameters for welding of 6xxx series using NIR wobbling strategies was assessed
• Benefit of identified process parameters transferred to single mode laser was assessed

Dr.- Ing Stefano Zarini 
Examples of tailored solution in laser welding: Benefit of single mode lasers in aluminum remote welding



22Contacts
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Paris office

Telephone: +33 1 41 90 61 80

Address: 

21-23 Rue Aristide Briand, 92170 

Vanves, Francia

Italy office

Telephone: +39 039834977

Address: 

Via Rota 37

20900, Monza (MB)

Munich office

Telephone: +49 89 80076252

Address: 

Max-Planck-Straße 3, 85716 

Unterschleißheim, Germania
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