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1. Introduction – Diamond-like carbon (DLC) films have attracted much attention due to their promising

properties [1]. Due to their high hardness, such coatings can probably be used as wear-protective coatings

for optical parts, for example, lamellas in iris diaphragms. They can avoid scratches and polishing effects

during thousands of open–close cycles and reduce the corrosion of the lamellas. However, for

applications in cameras, microscopes, and other optical applications, the direct and total reflectance of the

diaphragm should be as low as possible in order to avoid ghost images. Consequently, for such

applications, a hard and black coating with low direct reflectance is desirable.

2. Experimental – For deposition, we used high current arc evaporation (HCA) with plasma pulses up to

3000 A on a solid carbon target. Additionally, we firstly combined  this technique with a rotating metallic

cage. During the deposition, the carbon ions passed though the electrically grounded metallic mesh of the

rotating cage to coat the samples inside (Image 1). Furthermore, we were able to heat the cage and the

samples inside by radiation heating of up to 350°C.

3. Results – We found that the refractive index n decreases and the extinction coefficient k increases by

heating the substrate during deposition process. This results in a black and hard coating at 350 °C with a

linear dispersion of the total reflection from UV to NIR, showing only weak wavelength dependence

(Image 2). Even at a 350 °C coating temperature, the hardness of the coating in the cage is 18 GPa and

comparable to that of standard wear-protective coatings like TiN, CrN, and TiAlN[2].

4. Conclusions – DLC coatings by Arc Evaporation can be used for optical applications with high

mechanical strain such as lamellas for iris diaphragms.Thanks to the metallic rotating cage, no sample

holder is needed and the samples are coated homogeneously without any free regions or edges.

Additionally, the internal stress is compensated by a simultaneous treatment of front and back sides inside

the cage. Consequently, even thin foils can be coated without mechanical deformation and can therefore

address a large number of applications.
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Image 2. Spherical reflection of uncoated 

stainless-steel (blue line) and pre-treated 

(roughened) and coated stainless-steel (red line) 

Image 1. Metallic cage (opened) with 

samples 
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