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Wetting and mechanical properties of plasmapolymerized HMDSO and HMDSN
based thin films for polymer processing
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Certain polymer melts and especially reactively hardening polymers develop high

adhesion forces towards the surfaces of mold inserts, causing considerable problems in

polymer processing techniques. If the sticking force increases, the molded article will be

stressed mechanically upon ejection which may lead to deformation and in some cases

even to breakage of the molded article. Furthermore, a high sticking tendency promotes

contamination of the mold surface by polymeric residues which in turn requires regular

cleaning of the mold and causes productivity losses.

Thus, coatings with high corrosion and abrasion resistance as well as low adhesion

towards the melt are required to improve the performance of polymer processing tools.

Teflon-like coatings deposited by plasma polymerisation techniques exhibit low sticking

tendencies but in general adhere poorly to the substrate (i.e. the tool surface) and lack

a sufficient durability. Silicon-based organic coatings might be a promising alternative

since they exhibit higher durability as well as better adhesion to tool surfaces. However,

siliconorganic coatings usually possess higher surface energies and a slightly higher

adhesion towards polymer melts than fluorocarbon-based layers. Therefore, our

objective was to explore and develop thin organic polymeric coatings, which combine

the low surface energies of teflon-like materials with the good durability of silicon-based

coatings and to investigate their suitability for polymer processing applications.

Coatings were obtained by plasmapolymerization of silicon-based precursors like

hexamethlydisiloxane (HMDSO) or hexamethlydisilazane (HMDSN) in combination with

reactant gases, e.g. oxygen, hydrogen and hexafluoropropene (C

3

F

6

). Investigations of

microstructure and surface morphology were carried out with scanning electron

microscopy, Raman and X-ray photoelectron spectroscopy. Tribological properties and

coating adhesion were investigated with scratch tests. The wetting properties of the

films were investigated by contact angle measurement, the contact behaviour of the

coatings was characterized by measuring adhesive strengths toward polymeric melts in

a custom-built setup.
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