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Tribological wear investigation of vacuum plasma sprayed Ti-coatings for the
application on cementless implanted prosthesis
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In the recent past vacuum plasma spraying of titanium was developed to one of the

most cumulative techniques to manufacture coatings for cementless implanted

prosthesis.

However microscopic abrasive particles which occur during implantation as well as

under in-vivo exposure lead to an osteolysis that requires revision surgery. To optimize

the quality of the titanium coatings and thereby to extend the lifetime of the prostheses,

the abrasion wear stability has to be tested in order to modify the spraying parameters.

According to the ASTM standard investigation by using a Taber

TM

 abraser an advanced

wear testing method was developed. This method based on a disc-on-pin test with a so

called tribometer. In this way several direct and indirect wear measuring quantities

could be determined. Especially cumulative mass loss as well as linear wear-amount

facilitates the appreciation of coating porosity. Furthermore the abrasion measurements

could be executed in liquid mediums (e.g. Ringer solution). So particles can be filtered

and characterized with regard to size distribution and their geometry.

In the first experiments pins of silicon carbide (SiC) were used as rubbing-partners as

well as aluminium oxide pins (Al

2

O

3

) in terms of Taber

TM

 abraser tests.

Previous tribological measurements were executed in one slide direction (rotation). In

further experiments the influence of flipping surface peaks is determined by alternating

the slide direction (oscillation).

The results of the tribological wear tests are discussed with main view on structural

stability of the coatings regarding the lifetime of the implanted prostheses.
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