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Heat Conduction Welding
Application Examples for Steel Welding

® Heat conduction welding of Battery
Housings, Steel and Aluminum

@ DM or LDF
® Spot 0.6 up to 0.9 mm
® Several meters per minute welding speed

www.laserline.de Laserline GmbH
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Cladding Basics
Cladding and Coating - Basics

Process:

® Powder and assist gas is fed into the
laser beam coaxially or off-axis

& |aser beam melts powder onto base
material

Laser beam

Powder
nozzle

Melt pool

Advantages:

® Much thinner bonding zone than with
conventional techniques (PTA)

® |ower dilution and thinner layers
® | ess powder necessary

@& Better adhesion than conventional
techniques

® Small heat affected zone

www.laserline.de Laserline GmbH
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Cladding Basics
Process Efficiency — Wavelength Comparison

® 1 um radiation has better absorption in

material than 10 um radiation cO Diode
; 2
® |ess laser power needed to achieve same
cladding results Power [kW] 5 3

[ ]

High heat input leads to distortion of parts

and coarser grain structure of the Speed [mm/s] 15 15

deposited layer Width of clad [mm] 5 5
Speed of clad [mm?/s] 75 75
Amount of clad [kg/h] 2.16 2.2

Data: IREPA, Strasbourg, France

www.laserline.de Laserline GmbH
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Cladding Basics
Laser Requirements

@ High reliability and stability
O Parts can take many hours
® Homogeneous top hat beam profile
O Allowing for tailoring of the deposition process

e Fiber coupled

O Laser head removed from process, in controlled, clean
environment

© Easy to integrate in robotic systems
© Full 3-D capability

& Efficient
energy and money
& Beam quality tailored to process needs E

© Process requires high laser-on time, efficient laser system will save
© High beam quality needed for fine repair work
O High power low beam quality for “paving”

P One laser does not fit all needs

www.laserline.de Laserline GmbH
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Cladding Basics
Nozzle Configurations

Off axis

O Affordable

O Quick setup

© High accessibility
Coaxial

© High precision

O Results not dependent on direction
Dual off axis / line

© High throughput

© Useable in multiple directions

Fiber delivered diode works with any
nozzle

Source: Fraunhofer ILT

Source: Fraunhofer IWS
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Adaptive configuration with diode lasers
Equipment — Simulation tools

juree: Erlas o _ m

¢ Offline-Programming with e.g. TopLas3D® @ Hardening of the same forming tool
of forming tool ® Weight: 1.5 tons
® Simulation of process ® Material: 1.2738
® Generation of robot NC program ® Temp-Hardening: 1100 °C
® Collision control ® Speed: 5 mm/s

www.laserline.de Laserline GmbH
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Applications and examples
Industrial applications - Hardening of cutting tools

@ Hardening of cutting tools

® Melting of edge avoided by pyrometer assisted
closed-loop temperature control
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Hardening - Process Technology
Beam profile flexibility
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Laserline Products
Improved 2 Axes Zoom Homogenizer

® Up to 10 kW optical output power
Active water cooling

® Motor control:
O Analog positioning
© Sequence programming
O Stepper motor drive mode

Fiber connector B, D (Automotive)
NA<0,22

<8kg

Dimensions 135x137x300mm

Configuration examples :
© 3x10 -> 14x38, f=250mm
0 5x5 ->45x45, f=400mm
O 15x15 -> 15x120, f=600mm

www.laserline.de Laserline GmbH
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Laserline Optics Components

Zoom Homogenizer: Variable Rectangles

|

1st moveable array group: Y axis

80 | 64 | 38
N N 1
\Z N N2 ]
12 8 4 ®
f600| f400| f 200 4 < >
f 400 8 < > 64
feoo| 12 < > 80

www.laserline.de

> 2"d moveable array group: X axis

® For a given width of the spot, we
expand it continuously and
independently in the X and Y
directions

® Example 1: 200, 4x4->4x38 and 4x4-
>38x4 and 4x4->38x38

® Choose reduced max line length for
better homogeneity

® |ntegrated focusing lens or reduced
line length with external focusing lens

Laserline GmbH
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Laserline Products
Improved 2 Axes Zoom Homogenizer

www.laserline.de Laserline GmbH
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Laserline Optics Components
Zoom Homogenizer: Video

www.laserline.de Laserline GmbH
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