
Release layers for plastic impressions
Transfer offering
In plastics processing, tool surfaces are exposed to high
mechanical demands. Adhesion effects have a negative
effect on the surface structure of the tools and thus on the
quality of the moulded part surfaces. The adhesion of
plastic residues, the formation of coatings and adhesions
lead to increased cleaning efforts of the tools and even to
tool failure. By using release layers in injection moulding
and hot stamping tools, the adhesion of plastic moulded
parts to the tool surfaces can be minimized. Atmospheric
pressure-based coatings replace the use of conventional
release agents in the mold and thus enable the
reproduction of optically perfect surfaces.

Approach
With the sol-gel technique, functional
layers with hydrophobic properties can be
applied to surfaces. Long-chain siloxanes
are introduced into the sol to form these
permanent separating layers. The coating is
deposited under ambient conditions by
spraying, dipping or rolling. After complete
cross-linking of the coating by thermal (ΔT,
RT, IR) or photochemical (UV, VIS, Laser)
influence, a permanent release layer is
formed on the tool surface.

Advantages
• Reduction of the adhesion tendency, thus 

good demoldability of the plastic molded 
parts

• Minimization of the demoulding forces in 
the mould

• Savings on demoulding aids
• Increase of the tool life due to 
• Reduction of adhesion effects
• Optimum surface properties and long life 
• continued dimensional tolerance
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The comparison of the release effect of hydrophobic coatings (reference: 
uncoated surface) illustrates the strong effect of the sol-gel layer

FT-IR absorption spectra of uncoated and coated fracture surfaces 
from the compression shear test. The sol-gel layer is also 

detectable on the aluminium substrate after the test

Development status and property rights
The sol-gel coatings developed so far work excellently on moulded parts with simple geometries, such as discs,
rings, caps, etc. For more complex components, the coatings are currently affected by the extreme shear forces.
For this reason, work is constantly being carried out on the further development and modification of the sol-gel
coatings with regard to flexibility and long-term stability in order to adapt them to possible applications and
materials. There is already cooperation with industrial partners where the coatings are successfully used.
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Diagramm1

		Referenz		6.12		6.12

		Plasma-TEG		1.17		1.17

		Sol-Gel-TEG		0		0
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		Bild 3: Vergleich der Trennwirkung von hydrophoben Beschichtungen; Referenz, Plasma-TEG und Sol-Gel-TEG

														Referenz		Plasma-TEG		Sol-Gel-TEG

														36.31		2.54		0.00

														6.12		1.17		0.00

		Bild 5: Vergleich der Antihaftwirkung von Sol-Gel-TEG-Beschichtungen bei unterschiedlichen Konzentrationen TEG im Sol

																						Sol-Gel mit TEGOMER

																		5.00%		2.50%		1.00%		0.50%		0.25%

																		0.00		0.45		3.11		2.97		1.66

																		0.00		0.10		1.81		1.99		0.77

		Bild 7: Druckscherfestigkeit; Sol-Gel modifiziert mit den Additiven 410 und 450 in unterschiedlichen Konzentrationen

																				5.00%		2.50%		1.00%

																		Sol mit 410		4.55		3.68		3.13

																				2.64		1.42		2.60

																		Sol mit 450		3.21		17.79		13.77

																				1.70		9.99		5.43

		Bild 9: Oberflächenenergien der modifizierten Sole mit je 5% Additiv TEG, 410 und 450 im Sol

																				Sol-Gel 
TEG		Sol-Gel
410		Sol-Gel 
450

																		Glas          1		21.42		27.79		31.45

																		2		21.1		27.43		30.17

																		MW		21.26		27.61		30.81

																		Aluminium  1		21.43		26.14		25.64

																		2		21.41		26.52		24.9

																		MW		21.42		26.33		25.27

		Bild 10: Darstellung der Schichtdicken von Sol-Gel-TEG-Beschichtungen nach 11000 Zyklen Washability-Test

																				SD in µm vor Washibility		SD in µm nach Washibility 1000 Zyklen		SD in µm nach Washibility weitere 5000 Zyklen		SD in µm nach Washibility weitere 5000 Zyklen

																		Probe 1		2.20		2.23		2.12		2.15

																		Probe 2		2.60		2.47		2.38		2.41

																		Probe 3		1.89		1.81		1.89		1.92

																		Probe 4		1.20		1.18		1.26		1.17

																		Probe 5		2.10		2.04		2.00		1.96

		Bild 14: Gegenüberstellung der Schichtsysteme und deren Entformungsverhalten

																				Referenz 
(unbeschichtet, erodiert)		Referenz
(Planotek CNBV)		Referenz
(Caveo Sipolox)		MIM-Formteil
(unbeschichtet)		Beschichtung Bornitrid		Beschichtung 
Sol-Gel-TEG		Oberfläche strukturiert

																				2881		2312		2186		2776		2400		1800		1891

		Bild 16: Vergleich kommerzieller und entwickelter antiadhäsiver Beschichtungen im Druckscherversuch

																				Referenz		Trennmittel 
1		Trennmittel 
2		APCVD 
PS1		APCVD 
PS 2		Sol-Gel 
TEG		Sol-Gel 
450

																				2.27		1.34		0.83		1.46		1.20		0.52		1.04

																				0.64		0.44		0.4		0.36		0.34		0.2		0.62





Tabelle1

		Referenz		6.12		6.12

		Plasma-TEG		1.17		1.17

		Sol-Gel-TEG		0		0
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		0.05		0		0

		0.025		0.1		0.1

		0.01		1.81		1.81

		0.005		1.99		1.99

		0.0025		0.77		0.77
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		0.05		0.05		2.64		2.64		1.7		1.7

		0.025		0.025		1.42		1.42		9.99		9.99

		0.01		0.01		2.6		2.6		5.43		5.43



Sol mit 410

Sol mit 450

Druckscherfestigkeit [MPa]

4.55

3.21

3.68

17.79

3.13

13.77



		Sol-Gel 
TEG		Sol-Gel 
TEG

		Sol-Gel
410		Sol-Gel
410

		Sol-Gel 
450		Sol-Gel 
450



Glas

Aluminium

Oberflächenenergie [mN/m]

21.26

21.42

27.61

26.33

30.81

25.27



		Probe 1		2.2325		2.1158333333		2.1508333333

		Probe 2		2.47		2.3766666667		2.405

		Probe 3		1.8058333333		1.8875		1.9175

		Probe 4		1.1791666667		1.2633333333		1.1655916667

		Probe 5		2.035		2.0016666667		1.9633333333



SD in µm vor Washibility

SD in µm nach Washibility 1000 Zyklen

SD in µm nach Washibility weitere 5000 Zyklen

SD in µm nach Washibility weitere 5000 Zyklen

SD in µm

2.2041666667

2.6025

1.8933333333

1.1981416667

2.1016666667
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Beschichtungen

Druckscherfestigkeit [MPa]

Referenz

Trennmittel 
1

Trennmittel 
2

APCVD 
PS1

APCVD 
PS 2

Sol-Gel 
TEG

Sol-Gel 
450

2.27

0.64

0.64

1.34

0.44

0.44

0.83

0.4

0.4

1.46

0.36

0.36

1.2

0.34

0.34

0.52

0.2

0.2

1.04

0.62

0.62
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