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Plasma enhanced chemical vapour deposition (PECVD) at atmospheric
pressure (AP) of organosilicon films for adhesion promotion on 

Ti-15V-3Cr-3Sn-3V
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The recent generation of aircraft is manly built out of CRFP. Titanium β-alloys (e.g.

Ti-15V-3Cr-3Sn-3V) are applied in areas where high strength and excellent corrosion

resistance is required. The increased use of Titanium alloys has highlighted the need

for structural bonding as joining method. However long-term stable adhesion on

Titanium is still an issue. Currently mainly hazardous wet-chemical processes are

applied to improve adhesion on Titanium alloys. The use of environmentally friendly

processes could enable long-term stable adhesive Ti joints. Plasma enhanced

chemical vapour deposition (PECVD) at atmospheric pressure (AP) of silicon dioxide

films has already found many applications in different areas of industry. In this paper,

a linearly extended and scalable DC arc plasma source is used for the deposition of

silica layers on Ti-15V-3Cr-3Sn-3V. The influence of different working angles (90° to

30°), different working distances (20 mm, 40 mm) and two different remote gas

feeding systems (anodized Aluminium (Al) and Boron Nitride (BN)) are evaluated for

HMDSO as precursor.

The organosilicon films are deposited on the titanium alloy after alkaline etching. The

morphology of the surface was investigated by means of SEM. The characterization

of the deposited plasma layer was carried out using XPS and FTIR for chemical

composition. The measurements show that using the BN remote gas feeding system

Si-CH

3 

groups - detectable for 40 mm working distance - disappear with decreasing

distance. The treatment with the Al remote gas feeding system indicates formation of

Si-CH

3 

groups independent of the working distance.

Adhesive bonding tests were performed in comparison to the standard used chemical

pre-treatment “NaTESi”. The influence of the different parameters on adhesion

properties was evaluated by the wedge test. Samples treated with the Al remote gas

feeding system show better results i.e. lower crack growth in comparison to the

BN-system. The results show that AP-plasma can be used to improve the adhesion

on Ti-15V-3Cr-3Sn-3V.
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