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New nanostructured tribological coating for energy efficient engine
components
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Nanostructured PVD coating systems in highly stressed engine components are

already successfully used in mass production for high energy efficiency. One

application is the tribological contact bucket tappet/cam(shaft) in the valve train that

offers potential for friction reduction but also places high requirement for coatings due

to its complex kinematics and different contact pressures. One new approach is a

nanostructured tribo-catalytic PVD coating system that continuously form protective

tribofilms on the tribologically stressed surface driven by the interaction with the base

oil and its additives. The influence of that new nanostructured tribo-catalytic coating

on the friction and wear behavior was investigated for the first time within the contact

bucket tappet/cam. This tribological contact was analyzed by means of single

cam/bucket tappet component test-rigs with series-production valve train components

ensuring high transferability of the results into real application. The tribological

mechanisms were also analyzed in a pin-on-disc tribometer using same tappets and

steel balls (100Cr6, AISI 52100). A nanostructured hard nitride coating and a

superhard DLC coating coating were deposited on the bucket tappets (16MnCr5, AISI

5115). PAO (polyalphaolefine) as synthetic base oil was used for the tests. The

influence of the coatings on the friction and wear behavior for engine oil temperatures

between 50 °C and 90 °C was tested according to WLTC. Wear was analyzed by

means of confocal laser scanning microscopy (CLSM). The tribofilms on the coatings

were investigated by Raman spectroscopy and secondary neutral mass spectrometry

(SNMS). The results were correlated with the friction and wear behavior observed in

the pin-on-disc tribometer. The results from the test runs and analyzes clearly point

out the formation of a tribo-film consisting of Ferrum-Oxide compounds or/and carbon

on the nanostructured hard nitride coating. This led to the same wear behavior as the

superhard DLC coating achieved in the tribometer and in the single cam/bucket tappet

component test-rig.
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