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Electron beam modification of DLC-layers for medical-technical applications
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The use of diamond like carbon (DLC) for medical applications has established during

the last few years. Main advantages are its wear and friction behavior, high hardness

as well as the good biocompatibility. Due to its amorphous structure the DLC layers

feature characteristics of diamond as well as graphite. Most important therefore are

the hybridization states of the carbon atoms (sp

2

 or sp

3

). The mechanical properties

and biocompatibility of such coatings depend basically on the proportion between sp

2

-

and sp

3

-hybridized atoms, their occurrence (clusters or homogenous mixture) and not

at least on the hydrogen content of the DLC. Variation of these parameters is possible

by using different deposition methods.

A cooperation of the Fraunhofer FEP and the Europ Coating GmbH investigates the

possibility to modify DLC coatings with low energy electron beam treatment (eBeam).

For DLC deposition three methods were used: PA-CVD, PVD-sputtering and PVD-Arc

evaporation. These deposition methods generate DLC with different surface and bulk

characteristics. It is expected that eBeam treatment leads to a change of the sp

2

/sp

3

-

proportion on the surface. Also the hydrogen content can be influenced. Furthermore

the different coatings should react differently to the eBeam treatment. Focus of this

study is the enhancement of the mechanical durability of DLC while maintaining

biocompatibility.

Electron beam modification was done using the Fraunhofer pilot plant “reamode”

applying different energy doses. Surface analysis showed that electron beam

modification leads to a change in surface free energy and significant reduction of

contact angle, with the strongest effect on PVD-sputtered samples. Furthermore the

effects increased with increasing eBeam dose. Principal cell biological studies

revealed that the good biocompatibility of the DLCs is not influenced by eBeam

treatment. Mechanical tests concerning surface morphology, hardness and durability

of the coating will follow.
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