APPLICATION NOTE 3:
LARGE SURFACE AREA WELDING

Situation

Laser welding is used in assembling a variety of plastic components. Usually
such parts are welded only around their perimeters or in small, discrete areas.
However, it also can be used to join large surface areas, creating hermetic seals
while maintaining the strength of the assemblies.
Typical applications include manifolds and microfluidic parts comprised of
two or more rigid substrates or a combination of rigid substrates and films.
Maintaining the integrity of channels in one or more of the substrates poses a
significant challenge.
Typical Methods of Bonding Large Surface Areas:
• Adhesives create a bond between parts rather than a true weld. However,
they can degrade, require long cure times and create aesthetic problems.
Also, they can contaminate channel areas.
• Solvent bonding uses chemicals to attack and melt the plastic to form a
bond. In addition to aesthetic problems, use of large volumes of solvents in
the work place can give rise to environmental and safety concerns.
• Diffusion bonding creates a bond between two parts by applying high
pressure at an elevated temperature over an extended period of time.
Excessive pressure can deform materials being joined.
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Large Surface Area Welding
Laser Welding

Laser welding uses near-infrared (NIR) energy that passes through an IR-transmissive
substrate to an IR-absorbing substrate, where the energy is converted to heat to produce a weld
between the two substrates. Infrared laser welding provides the following advantages:
• It produces a strong, hermetic seal.
• The resulting weld has low mechanical and thermal stress.
• Little or no flash is generated which helps maintain channel integrity.
• It permits pre-assembly of parts, high weld speeds and three-dimensional contour joints.

Part Design

• Colorless parts - A thin Clearweld coating can be applied by spraying the entire surface
of one of the substrates, either individually or on a continuous line. Multiple layers can be
welded simultaneously if necessary.
• Transparent or light opaque colored parts – An IR absorber can be incorporated into the
resin, which can be molded or extruded to form one of the substrates. The weldable resin
also can be used to extrude films that can be die cut and insert molded or used as an
intermediate layer for laser welding. Multiple layers can be welded, but typically they
would be welded individually, not simultaneously.
• Dark, opaque parts - Carbon black can also be used, however the finished part will be a
dark, opaque color. Multiple layers can be welded individually.

Materials

The Clearweld process can be used to join most thermoplastic materials, including PMMA,
PC, COC, PETG, SAN, PSU, PP, PE, PVC, ABS and others.

Requirements

• Either an IR-absorbing coating, an absorber blended into the resin, a co-extruded or
intermediate layer or the more traditional carbon black mixed into the resin.
• Infrared laser (diode, Nd:YAG or fiber) 808-1090nm
• Fixtures to hold and apply pressure to the parts during the welding operation
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