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The adhesion force between diamond like carbon (DLC) thin film and
nitriding layer at 420 and SKH51 steels are discussed in the report. The nitriding
layer is formed by plasma immersion ion implantation (PII1) nitriding treatment
at different flow ratio of nitrogen and hydrogen conditions. Fixed conditions of

PHI nitriding treatment are bias (12 kV), gas pressure (4.5 mTorr) and nitriding

temperature (500 ). Flow ratios of nitrogen and hydrogen are varied at three

conditions, and they are 45 0,28 28 and 12 36 sccm. The DLC coating are

treated by PECVD on nitriding and non nitriding steels with 30 mins and 150
mins, so the thickness of DLC films are 460 nm and 1600 nm, respectively. Nano
indenters (MTS and Nanotest) are used to measuring mechanical properties of
DLC film, which including hardness, Young’s modules and anti-wear
performance. Thickness and components of Nitriding layer are measured by
using Global discharge spectrometer (GDS) and X-ray diffraction spectrometer
(XRD). Finally, the Raman spectrometer is used to analyzing binding and

component.

From analyzing results, surface hardness and Young’s modulus of
nitriding steels of 420 and SKH51 increased highly after PIII nitriding treatment.
The hardness and Young’s modulus of DLC film are lower than nitriding layer,
but also higher than untreated steel two to six order. Because thicker DLC film
contained more weight carbon in it. So hardness and Young’s modulus of thicker
DLC film (1600 nm) were lower than thinner DLC film (460 nm), but critical

load and anti-wear performance were higher than thinner one. By nano scratch



test can not significantly find the influence of adhesion force between nitriding
layer and DLC film. But comparing nitriding and untreated specimens can find
that DLC film already pitted from untreated one. The phenomena shows DLC

film can bind well at nitriding layer.





