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Definition of Laser Micro Welding

Spatially

A Component Size: One
Dimension << 1 mm

A Spot or Seam Welds,
Weld Width < 500 um

Temporally

A Welding Time:
1-100 ms

Joints and Connectors

Source: Olympus Winter&lbe
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Solid State Laser Beam Sources
Functional principles

Rod Laser Thin Disk Laser

Mirror

Pumping Light

Active Disk

Cooling & Mirror

Focus Diameter: Focus Diameter :

1002 400 pm 502 100 pm

Fiber Laser

Cladding y

Pumping Light (

Active Core ( Diam.:
10-40 um, length up
to 15 m)

Focus Diameter :
102 50 pm
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Laser Beam Source
Pulsed Nd:YAG Laser

Source HL 62P rt”(-”f'mmﬂf'f"" o EE]
Laser Medium NEYAG | R R
Wavelength / nm 1 064 copsin: oo = ==
Mode of Operation Pulsed

Max. Output Power / W 3 000@10ms o RREEE

Beam Guide Fiber

Focal Length / mm 80

Focus Diameter / um 180

Rayleigh Length / um 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

= =~
€ TruDisk1000_hurrySCAN25_LLK005_fk100_f80_100W_1.foc E] ]
.~ Berech —20-D. Il — Einzelne Ebene: Ubersicht
— Kaustikergebnis: [ —Ebened ———————————
Pasition X: 0.763[mm]| | 12807 Radius 31.336 [um]
Position v 0.652[mm] Radius X:- 20324 [pm]
Position Z: 12.239[mm]| 1270 Radius Y- 33,226 [um]
Radius 2. 32.433 [pm] Position X 0.76[mm]
K 0.1z 1250 Position ¥ 0.65[mm]
M2 828 Position Z 12.25[mm]
Rayleighlin.: 0.375 [mm]
Rohstrahl: 6.917 [mm] 12707
28
1210~
14.90~
ils
11.70~
070 D75 080 D85
14.50—. ' . ' . -

-50.0 a0 50.0

Focal Length / mm

80

Focus Diameter / um

60

Rayleigh Length / um

375

Source: Trumpf
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Laser Beam Source
Fiber Laser

r. Referenz_15fach_heute.foc Q O ﬂ
SOU rce S PI 200 C — Eerect - 20 - Darstell — Einzelne Ebene: Ubersicht
— Kaustikergebnis: — Ebene:d
Posflion X 0.210[mm] 1280~ Rfﬂiu«:j 8428 [pm]
Laser Medium Yb:Glass pemionz " 1zesagmen | 151 oty oaa2
Radius 2.y 8.443 [pm] Position X:- 021[mm]
K 056 12405 Position Y- 0.31[mm]
179 3 Position Z- 12 89[mm]
Wavelenght / nm 1075 Sl
08

Mode of Operation cwW

0.20 0.21 022

o e

Max. Output Power / W 200

Beam Guide Fiber

[ s |

o

| o s

Focal Length / mm 80 T

Y

Focus Diameter / um 20

Rayleigh Length / um 117
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Fields of Application

Automotive A Overlap - and butt
~ joints
A Electric Contacts A Wire connections
A Highly reflective
materials

Micro Mechanics A Limited welding

A Mechanical Contacts CERll
Medical Engineering
A Electric Contacts, Seals
(Consumer-)Electronics
A Electric Contacts
—
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Spot Welding

AElectronic Components  Common Problems with Spot Welding

AHigh Throughput A _ R _
~ A Small Supporting A Porosity due to Melt
AControllable Weld Joint Diameter Pool Overheating

Properties

A Sensitive to Depth
Variation

Soure:obert Bosch GmbH
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Micro Ring Welding

Nd:YAG Laser

Galvanometer
Scanner

Work
piece

AMultiple Revolutions

ARing Diameter ~ Beam
Diameter

A Overlapping
Irradiation Pattern

“ tl‘ .\' ?"
.’i‘x

(\,"a\\ul'

P =3.75 kW
2w = 400 pm
I:)circle =300 MM
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Micro Ring Welding

Fiber Laser

Galvanometer
Scanner

Work
piece

AMultiple Revolutions

ARing Diameter > Beam P=100 W
Diameter 2w = 30 um
ANon-Overlapping D,y = 500 um

Irradiation Pattern
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