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Adhesive-Free Glass-Plastic Bonds Using

Laser Technology

Summary

Today, glass and plastic are usually joined using adhesives. This creates additional process
steps, increases inspection effort, and can compromise the long-term stability of compo-
nents. The laser-based joining process developed by LPKF combines the proven LIDE techno-
logy with a precise laser joining process to create a stable mechanical micro-lock, entirely
without adhesives or additives. The result is reliable hybrid components with simplified ma-
nufacturing, high process reliability, and excellent resistance to thermal and mechanical
stress.

The Challenge: Permanently Joining Glass and Plastic

Combining glass and plastic opens up numerous possibilities for innovative products. Glass
offers excellent optical, chemical, and thermal properties, while plastics stand out for their
low weight, high design freedom, and economical processing.

However, joining these two materials has posed significant challenges for manufacturers for
years. Most applications rely on adhesives, which bring several disadvantages:

e Additional materials and process steps

e Requirements for storage, workplace safety, and hazardous substance management

e Complex application and curing processes

e Aging and potential degradation of the adhesive layer

e Limited temperature and media resistance

e Increased quality control and inspection effort

These factors can significantly complicate product development and series production, par-
ticularly in medical technology, sensor technology, or optical components.
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The Solution: Two LPKF Technologies in One Process

LPKF combines two established laser technologies into a novel process for glass-plastic hy-
brid assemblies:

1. LIDE (Laser Induced Deep Etching) for precise microstructuring of the glass
2. Laser-based plastic joining to create a mechanical micro-lock

The result is a permanent connection without adhesives, seals, or additional connecting ele-

ments.

For applications with particularly high requirements for leak-tightness or media resistance,
the mechanical bond can additionally be enhanced with cohesive bonding components
through suitable surface or material modifications.

Economic Benefits

Eliminating adhesives enables:

e Reduced material costs

e Elimination of dosing, curing, and cleaning processes
e Shorter process chains

e Higher process stability and reproducibility

e Less quality control effort due to the elimination of adhesive-related error sources

This lowers manufacturing costs while simultaneously increasing product quality and long-

term reliability.

How the Process Works

1. Microstructuring the glass with LIDE

In the first step, the glass is microstructured in the future joining area using LIDE techno-
logy. This creates precisely defined through-structures with undercuts. The structures are
produced damage-free and reproducibly, and can be manufactured and stored indepen-

dently of the subsequent joining process.
2. Locally melting the plastic

During the joining process, the surface of the thermoplastic component is locally melted
using laser energy. Heat is introduced with high precision and confined to the actual

joining area. Adjacent areas remain unaffected as a result.
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3. Micro-lock formation under vacuum
Through a defined joining pressure combined with a supporting vacuum, the plastic melt
flows into the microstructured glass cavities. As it solidifies, a form-fitting micro-lock
forms within the undercut structures. The connection is made entirely without adhesives
and forms a high-strength hybrid structure.

Proven Advantages

High mechanical strengt

Burst pressure tests on demonstrator components show
average strengths of 2-3 N/mm?. In most cases, it is not the
joint itself that fails but the glass fracturing outside the actu-
al joining area. This demonstrates the high load-bearing

capacity of the micro-lock.

High temperature resistance

The hybrid connections were tested in temperature shock tests with 120 cycles between
-40°C and +85°C. No delamination or structural damage was found. The connections
remain stable even under strongly fluctuating ambient conditions.

Clean and precise manufacturing

The process requires no adhesives, solvents, or additional curing processes, reducing ma-
nufacturing complexity. The laser-based process control enables clean, low-particle pro-
duction with high reproducibility. This increases process reliability and minimizes potential

sources of error in series production.

Visually appealing integration

Depending on the plastic used, fine, velvet-like surface struc-
tures form in the joining area. These not only meet mechanical
and thermal requirements but can also be used as a design
element for visually sophisticated products. This makes it
possible to create hybrid components that are both functional
and aesthetically high-quality.

Typical Applications

The process opens up numerous new applications across various industries, including:

e Sensortechnology — media-resistant housings and transparent sensor covers
e Medical technology — optically transparent cell culture vessels created by joining

glass bottoms with plastic housing
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e Display and device technology — visually high-quality displays in plastic housings

Conclusion

By combining LIDE microstructuring with laser-based plastic joining, LPKF is the first to offer
an industrially scalable technology for adhesive-free glass-plastic hybrid assemblies.

The mechanical micro-lock enables robust, long-lasting connections while simultaneously
simplifying manufacturing processes. Manufacturers benefit from lower process costs, high-
er reliability, and new design freedoms for demanding hybrid components.
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