























1) “Volume”-Welding: Butt - Joint
same absorption in both parts and 1/a ~ d!
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2) Overlap welding at the interface:
Transparent / strong absorbing
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Heating of the parts by laser light until the pa  rts

are sufficiently softened:

la: Absorption of electromagnetic radiation (light)
by the distant part

1b: Transformation of the absorbed energy into heat

Mixing / joining of the liquefied materials via h
conduction

Solidification of the material
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IR Diode Housing Lid with push buttons

Welding of an electronic key

Diode Power 20-60 W
Welding speed 3 -10 m/min
Focal diameter 1 mm

Oil Tank Tank Lid

Welding of an oil tank (GFK)

Diode power ca.60 W
Welding speed 1-2m/min
Focal diameter 2 mm




Air intake

Keyless go-card Crash sensor
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Electronic excitation Vibronic excitation
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€O,
9.4 pm
10.6 pm

Excimer Nd:YAG/SHG
ArF: 193 nm 532 nm

KrF: 248 nm

XeCl: 308 nm

No absorption of pure polymer material between 800 and
1100 nm

Laser absorption only by additives !




White/ White

Transparent/

Transparent

Color 1/

Color 1

Color 1/

Color 2

Color/

Transparent/
Black




Transmission
Reflection
Absorption

wavelength
“—> (nm]
visible

Transmission
Reflection
Absorption

wavelength [nm]
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Amorphous: PBT, d = 2mm PAGG + 30% glass,
e.g. PC d =2mm

Partial crystalline:
e.g. PBT

detector

polymer
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No pressure:

* poor heat contact
* poor heat transfer
* N0 mixing

* no weld

little pressure :

* poor heat contact
* poor heat transfer
* poor mixing

* poor weld

sufficient pressure:
* good heat contact
* good heat transfer

* mixing (if chem. possible)

* good weld

increased pressure:
* no further effect!!
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pull-shear-strength s [N/mm?]

line energy [J/mm]
(power / velocity
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Contour Welding
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Mask Welding Quasi-Simultaneous Welding



















Quasi-Simultaneous Welding

\(2)
Pyrometer

Thermal
Imaging
System

glass

(1) Movement
dueto
simultaneous
melting

1) Measurement of
setting movement

2) Measurement of
temperature

(

Contour Welding

Laser (808,
940, 1064 Pyrometer
nm)

1) Measurement of
temperature







