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Study on hydrogen diffusion in steels induced by tribochemical decomposition of
lubricants and the depression effect of DLC coatings on hydrogen diffusion
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Bearing failure is often accompanied by hydrogen embrittlement, which was
caused by hydrogen diffusion in steel. The aim of this project was to declare the effect of DLC
coating on preventing hydrogen diffusion. Deuterated lubricants were used to discriminate between
the original hydrogen in steel and the hydrogen generated from lubricant decomposition. After
friction tests of thrust bearings, the deuterium distribution on the cross section of the raceway
was analyzed using Tof-SIMS. The highest concentration of deuterium was always near the raceway
surface, and the concentration decreased gradually as the depth was increased. To protect steels
against the ingress of hydrogen, the effect of DLC coating, which has a low diffusion coefficient of

hydrogen, was studied. DLC reduced but did not completely prevent the ingress of hydrogen, which
resulted from the reduction in the amount of hydrogen generated from the tribochemical and thermal
decomposition of lubricants.
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Fig.2 Analysis region for ToF-SIMS
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Fig.5 Comparison of friction coefficient

Fig.6 Comparison of wear scar width
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Fig.7 Photographs of the friction tracks and second ion images of the tribofilms analyzed
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Fig.10 Mechanisms of tribochemical decomposition of lubricants
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