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Why drying the filament?
Moist filament contains water. The temperature in the printer‘s melting point area evaporates the water
and transforms it into vapour. The steam leads to uneven printing. In unfavourable cases, the steam builds
up in the nozzle and can escape suddenly. This is accompanied by a crackling noise and subsequent underprinting (defects). Basically, the surfaces do not become smooth, it comes then to „stringing“ and reduced
layer adhesion.

When drying the filament?
If the above problems occur (see also: Detecting moist filament) or if the permissible storage period
(see: Handling ...) has been exceeded.

How to dry the filament
Convection oven
In addition to professional dryers, there is also the option of drying the filament in a convection oven.
Small convection ovens are available from Ecommerce platforms (e.g. Amazon) starting from € 50. We recommend drying ZX-100K Tribofilament in a convection oven at 75°C. The drying time is 12 hours to obtain
a filament humidity of 0.13% and 24 hours to obtain a filament humidity of 0.05%, both values starting
from a wet filament (wet filament > 0.2%).
The spool can be safely placed in the oven up to 125°C. The drying parameters can also be changed.
For more information see sections below ...

Vegetable dryer / automatic dehydrator
We do not recommend vegetable dryers because the achievable temperature is usually only 55°C, even if
a target temperature of 70°C is set. If vegetable dryers with an actual temperature of 75°C are available,
then ZX-100K Tribofilament could be dried with them.
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Microwave oven
We do not recommend drying in a microwave oven, since the drying performance decreases with decreasing moisture content of the filament, and the temperature differences within the filament wrapped on
the spool are too great.
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Conditions for drying
The following conditions must be met for drying:
1. The drying temperature must be higher than the glass transition temperature. The higher the temperature, the faster the drying process. However, the continuous operating temperature of the filament
must not be exceeded. The optimal drying temperature for ZX-100K Tribofilament is 110 ° C, the minimum permissible 75°C and the maximal permissible one 140°C. However, the max permissible temperature cannot normally be used for filaments. See point 2.
2. In case of partially crystalline plastics, such as ZX-100K, the structure crystallizes when heated. This
crystallization leads to a densification of the structure and the filament diameter shrinks. The drying
temperature can only be selected so high that the extruder in the printer can still convey the filament
properly.
Which diameter changes are permitted depends on the printer. The following diagram shows the
change in diameter as a function of temperature. If you use printers that can work perfectly also with
a high shrinkage, the drying temperature can be increased and the drying time can be reduced.
Because of these two points, we generally recommend for ZX-100K Tribofilament a drying
temperature from 75°C to maximum 80°C
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3. The air, e.g. in the convection oven, must be dry and kept dry. That means that the moisture that the
filament releases into the air must either
• be adsorbed or
• the air be replaced with dry one
For optimal drying of ZX-100K Tribofilament at 75°C to 80°C, a maximal water content of 1.25 g/m³ or
a dew point of -20°C is recommended.
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Convection oven
In a convection oven, the ambient air can also be found in the oven chamber. This is then heated and
circulated using a fan. The chamber is not tight. There is an exchange of air from the environment into the
chamber. An oven temperature of 75°C is recommended for drying in a convection oven. The drying time
is then about 16 to 24 hours. Within 5 hours the first 20 windings of the spool are dry, it takes 24 hours to
dry to the core (last winding). The filament moisture content that can be achieved after 16 hours results
from the air humidity in the ambient air.
Example:
If you want to dry ZX-100K Tribofilament to a moisture content of 0.13% (normal printing range) at an
ambient air temperature of 30°C, the relative air humidity may also be 100%. But if you want to dry it to
0.05%, the maximal permissible relative humidity, at an ambient air temperature of 30°C, is 50%.
As you can see in the Fig. 2, at an ambient temperature equal or greater than 30°C and an ambient humidity of 100% ZX-100K Tribofilament cannot be properly dried without a professional dryer. We generally
recommend aiming for a filament moisture content of 0.05%, since the filament adsorbs moisture quickly.
See Fig. 2
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If the ambient air humidity is too high for adequate drying, or if the drying process should be accelerated
or improved, “ZEDEX Dry-Packs” can be placed in the convection oven. (See adsorber packs)
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Drying speed
The drying speed depends essentially on the temperature, the humidity of the air and the air flow.
In the following diagram, the filament moisture content can be read based on the dry air temperature and
drying time. It can also be seen that the windings close to the core of the spool take considerably longer to
be dried than the outer (mantle) windings.
When using a drying temperature of 110°C, the drying time can be halved.
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