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Leading German converter Hagmaier Etiketten is now printing and die-cutting some of its products in
an entirely contactless operation. Andy Thomas reports on a joint industry project which also required
adhesive coating to be applied within very small tolerances

In an unassuming industrial building in Minsingen business park in the hills of Swabia in southwest
Germany, Werner and Thomas Hagmaier, the two managing directors of Hagmaier Etiketten — or
Hagmaier for short — are at the forefront of the laser die-cutting revolution.

‘When we started to experiment more than 10 years ago, we dreamt of introducing contactless die-cutting one day, and of a quiet,
maintenance and wear-free operation,” says Werner Hagmaier. Although the brothers have long since realized the dream, ‘only now are
we on the threshold of a boom in laser die-cutting,” predicts Werner Hagmaier.

First all-digital production line

Hagmaier has commissioned what it believes to be one of the first all-digital production lines, based around a Cartes 350 laser die-cutting
machine and CSAT LED inkjet printer.

The Cartes machine is producing labels virtually indistinguishable from conventionally cut labels, according to Werner Hagmaier, and has
extended the application scope of labels into completely new segments.

A label that detects magnetic influence is one such example. It can be used to protect electricity meters against tampering. Another is a
patented gravity indicator label, which indicates whether a product has been exposed to severe shock or impact. ‘That can be a critical
factor,” explains Hagmaier, ‘given that sensitive technical devices, such as computers and cameras, are being sent by parcel post these
days. This label enables the addressee to refuse a parcel if he can see, without opening it, that it has already been dropped at least
once.’

Such special-purpose labels consist of very delicate structures; some segments of the substrate are pierced 99.9 percent, but not cut all
the way through. ‘It would be extremely costly to achieve the same result reliably, and in way that can be reproduced a million times, with
a conventional die-cutter,” points out Hagmaier. It is now easy to understand why the laser die-cutting machine, although originally
intended for small jobs, is well established at Hagmaier in medium and large-job markets as well — especially for special-purpose labels.

Microexplosions

In order to operate with such precision, however, a laser die-cutting machine depends on the input materials — label materials, release
liners and adhesive layers — complying with very small tolerances. Unlike a physical die-cutter, which exerts pressure on and displaces
the adhesive until a defined stop point is reached, the laser generates an exactly metered amount of energy. Every second, the laser
triggers as many as 50,000 microexplosions. In other words, it does not actually produce a cut, as those who are unfamiliar with the
technology often assume. Instead, it blasts away or literally pulverizes the material. ‘We therefore have to adjust the laser to deliver the
exact amount of energy required to blast away both the substrate and the adhesive layer,” explains Hagmaier. If the explosive force is too
great, the release liner is pierced, and if it is too slight, the adhesive is not entirely removed. Although the release liner and label material
can generally be manufactured very precisely, with a consistent thickness, continues Hagmaier, ‘The adhesive presented us with a major
challenge. Guaranteed tolerances are regularly around plus/minus three grams per square meter. This may sound like a small amount
but, in view of the quantities of adhesive that are usually applied, such tolerances can give rise to variances of as much as 15 percent,
which is beyond the bounds of precision required by the laser.

A question of tolerances

Hagmaier set out to find an adhesive material that was produced with especially high precision. After undertaking extensive trials with a
variety of materials, the company decided in favor of Herma'’s products. ‘For standard adhesives, Herma guarantees tolerances of just
one and a half grams per square meter, which enables us to achieve outstanding cutting results,” comments Werner Hagmaier. The low
tolerances are beneficial elsewhere in the production chain too as a general rule, not only in connection with laser die-cutting. Two or
three grams too little adhesive can have unpleasant consequences in the case of critical applications in particular. Labels applied to
difficult, rough surfaces, for example, can fall off in some circumstances. If two to three grams too much adhesive is applied, on the other
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