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MESH-BACKED NATURAL STONE AND CERAMIC FACADE PANELS

Natural stone and ceramic fagade panels are increasingly supplied with a reinforcing mesh
applied to the rear surface. This mesh-back is generally bonded to the panel using a resin or
adhesive system, such as epoxy, polyester, polyurethane or another polymer-based binder.

A common and technically sound application method is to apply a sufficient, continuous
layer of resin to the rear of the panel and press the glass-fiber mesh into the wet material.
The resin should penetrate sufficiently through the openings of the mesh and encapsulate
the fibers. An additional finishing layer over the mesh is not necessarily required.

For adhesively bonded facade systems, however, the presence of a mesh-back requires
particular attention. The facade adhesive no longer bonds directly to the original ceramic or
natural stone surface. Instead, the mesh-back system becomes part of the load-transfer
path:

facade panel = resin/binder - mesh-back layer - fagade adhesive - aluminum
substructure

This means that the performance of the fagade connection is determined not only by the
adhesion of the fagade adhesive to the visible rear surface, but also by the internal strength
and durability of the complete mesh-back construction.

The Resin Type Alone Is Not Decisive

It is not correct to assume that epoxy, polyester, polyurethane or another type of resin is
inherently suitable or unsuitable for subsequent structural bonding.

For example, different two-component epoxy formulations can show very different surface,
mechanical and ageing properties. Depending on their composition, additives, curing
mechanism and manufacturing process, they may provide excellent adhesion or significantly
less favorable results.

The same applies to other resin systems.

The key question is therefore not:

“Which type of resin has been used?”

but:
“Does this specific mesh-back system remain sufficiently strong and durable in
combination with the selected facade adhesive?”

Experience with TWEHA® Adhesive Systems

Practical testing with TWEHA® adhesive systems has shown clear differences in adhesion
between mesh-back systems applied by different panel manufacturers.

Even panels with visually similar mesh constructions can demonstrate substantially different
bonding behavior. Differences may result from:
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e resin formulation;

e resin quantity;

e application method,;

e mesh embedment;

e curing conditions;

e adhesion between resin and panel;

e and the resistance of the backing system to moisture and temperature exposure.

A good initial adhesion result therefore does not automatically demonstrate suitability for a
long-term facade application.

Durability Testing Is Essential
Because bonded facade panels are exposed to moisture, temperature changes, thermal
movement and long-term environmental influences, the complete bonded system must be
evaluated under representative ageing conditions.
For mesh-backed panels, TWEHA® therefore considers it necessary to assess the specific
combination of:

panel + factory-applied mesh-back + TWEHA® adhesive system
by means of an appropriate adhesion and accelerated ageing test performed or evaluated by
TWEHA.

The assessment should consider both:
e the measured bond strength; and
e the failure mode before and after ageing.

This is particularly important because the facade adhesive may adhere very well to the
exposed resin surface, while the weaker interface may be located deeper in the construction
— for example between the mesh-back resin and the panel itself.

A primer or surface treatment can improve adhesion to the outer surface, but it cannot
compensate for insufficient cohesive strength or poor durability within the underlying mesh-
back system.

Conclusion

Mesh-back reinforcement can provide valuable safety and handling benefits for natural
stone and ceramic facade panels. However, once such a panel is adhesively bonded to an
aluminum substructure, the mesh-back becomes part of the complete structural connection.
Its suitability must therefore never be judged solely by appearance, resin type or initial
adhesion.

Only testing the complete bonded assembly after relevant ageing exposure can
demonstrate whether the connection provides the required long-term performance for
facade use.
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