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Definition of Laser Micro Welding

Spatially

ÂComponent Size: One 
Dimension << 1 mm

ÂSpot or Seam Welds, 
Weld Width < 500 µm

Temporally

ÂWelding Time:
1 - 100 ms

Source: Olympus Winter&Ibe

1 mm

Joints and Connectors
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Solid State Laser Beam Sources
Functional principles

 

Rod Laser

Mirror

Pumping Light

Active Disk

Cooling & Mirror

Thin Disk Laser

Cladding

Pumping Light

Active Core ( Diam.: 

10-40 µm, length up 

to 15 m)

Fiber Laser

Focus Diameter:

100 ²400 µm

Focus Diameter :

50 ²100 µm

Focus Diameter :

10 ²50 µm
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Laser Beam Source
Pulsed Nd:YAG Laser

Source HL 62P

Laser Medium Nd:YAG

Wavelength / nm 1 064

Mode of Operation Pulsed

Max. Output Power / W 3 000@10ms

Beam Guide Fiber 

Focal Length / mm 80

Focus Diameter / µm 180

Rayleigh Length / µm 835
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Laser Beam Source
Thin Disk Laser

Source TruDisk 1000

Laser Medium Yb:YAG

Wavelength / nm 1 030

Mode of Operation cw

Max. Output Power / W 1 000

Beam Guide Fiber 

Focal Length / mm 80

Focus Diameter / µm 60

Rayleigh Length / µm 375

Source: Trumpf
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Laser Beam Source
Fiber Laser

Source SPI 200 C

Laser Medium Yb:Glass

Wavelenght / nm 1 075

Mode of Operation cw

Max. Output Power / W 200

Beam Guide Fiber 

Focal Length / mm 80

Focus Diameter / µm 20

Rayleigh Length / µm 117
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Fields of Application

Automotive

ÂElectric Contacts

Micro Mechanics

ÂMechanical Contacts

Medical Engineering

ÂElectric Contacts, Seals

(Consumer-)Electronics

ÂElectric Contacts

ÂOverlap - and butt 
joints

ÂWire connections

ÂHighly reflective 
materials

Â Limited welding 
depth

10 mm



© Fraunhofer ILT 

Spot Welding

Source: Robert Bosch GmbH

ÂElectronic Components

ÂHigh Throughput

ÂControllable Weld 
Properties

DTop

DSupport

Common Problems with Spot Welding

ÂSmall Supporting 
Joint Diameter

ÂSensitive to Depth 
Variation

ÂPorosity due to Melt 
Pool Overheating
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Micro Ring Welding

Nd:YAG Laser

Galvanometer
Scanner

Work
piece

ÂMultiple Revolutions

ÂRing Diameter ~ Beam 
Diameter

ÂOverlapping 
Irradiation Pattern

P = 3.75 kW

2w = 400 µm

Dcircle = 300 µm
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Micro Ring Welding

Fiber Laser

Galvanometer
Scanner

Work
piece

ÂMultiple Revolutions

ÂRing Diameter > Beam 
Diameter

ÂNon-Overlapping 
Irradiation Pattern

P = 100 W

2w = 30 µm

Dcircle = 500 µm


