
In the lamination process, an interlayer film is disposed between glass sheets, whereupon a
sandwich structure sheet comprising glasses and interlayers is formed. The interlayer film is
heated in a lamination furnace to the target temperature, whereupon the temperature
measured on the outer surface of the sandwich structure sheet immediately after the furnace
is 60-90° C., depending on the thickness and composition of the sandwich structure. The
temperature of the interlayer film is then considered to be at the target temperature which, for
example for PVB film, is 60-65° C. After heating the sandwich structure sheet passes between
a pair of rollers pressing it and forcing air out of its material interfaces. Thus, the aim is to heat
the interlayer to a certain temperature before it enters to the nip rollers, but the realised
temperature is not known.
The workshop focuses particularly to the problem above. During it theorical and practical
know-how of the heating process in lamination oven is given, and based on that is shown how
glasses and interlayers in sandwiches with different compositions heats up in a lamination
oven. A complex sandwich containing many interlayers and equipped with thermocouples is
heated with full-scale lamination oven, and the data is studied together with participants.

There are significant temperature differences in the inlet temperatures of the glass sheets on
entry into the laminating room, which are due, among other things, to the timing of the glass
washing. Washed glass sheets waiting longer in the factory hall for lamination typically cool
down closer to the temperature of the factory hall. This is one of the reasons why there is
considerable variation in the temperatures of the glass sheets to be laminated conveyed in
the lamination furnace. During the workshop it is theoretically and experimentally studied,
how much the nip roller pressing temperature of the sandwich can vary with the variation in
glass incoming temperature above.     

Also, the effect of a low-e coating on the top surface of a sandwich to its temperature at nip
roller is together researched.

There exists lot of different interlayers in the market when the subtypes of main types (PVB,
SentryGlas, EVA) are included. In the workshop it is discussed should the film-type has
influence to the heating recipe, for instance. 
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The nip roller removes air from the moving sandwich structure sheet by compressing it,
whereupon the air in the material interfaces inside the sandwich structure becomes highly
over-pressurised and tries to discharge from the sandwich structure sheet. The air tries to
discharge in a direction opposite to the movement of the sandwich structure sheet in which
the compression by the nip roller and movement directs it. Thus, the air to be removed
accumulates on the internal interfaces of the sandwich structure sheet, increasingly at its rear
end. The ability of the rear edge of the sandwich structure sheet to discharge air from the
interfaces is in fact particularly important. The lamination oven used in the workshop has an
ability to heat the rear ends of the sandwiches less than rest of them. The effect of the ability
to heating result and air removal is demonstrated in the workshop.   
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