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Figure 2. The X-ray diffraction patterns for phase identification of various nitride coatings.

3.3. Identification of Nanostructure

For detail microstructure analysis on MoN, HfN,, and (Mo, Hf)N coatings, the trans-
mission electron microscopy (TEM) with cross-sectional and high-resolution imaging,
selected area diffraction, and dark field imaging, was employed. Figures 3-7 present the
microstructure features of samples A, C, E, F and H, respectively. In the coating overviews
in Figures 3a, 4a, 5a, 6a and 7a, all the nitride films exhibit columnar crystalline structure
along growth direction. The diffraction rings in Figure 3b were recognized as (111), (200),
(220), and (311) for MoN and (200) for Mo,N phases. Those phases were frequently found B ] B O-
in the MoN coating system [14,33-36]. In Figure ¢, the interplanar distances d = 0.249 nm
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Figure 4. The potentiodynamic polarization curves of the as-deposited Ni-Ru-P coatings.

Table 3. The Ecorr and Icorr of the Ni-Ru-P coatings in as-deposited and annealed states. 01158 201

k01016

Coating Systems Process Condition Ecorr (V vs. SCE) Tcorr (Amps/cm?)

200 °C as-deposited -0.25 6.04x1070
A, NizggRuz 3P17s 475 °C annealed ~054 321x10°¢
550 °C annealed -055 355100

200 °C as-deposited 025 222x10°¢
B, Niz2oRui22P1ss 475°C annealed -054 422x10¢
550 °C annealed 054 456 %107
200 °C as-deposited 061 29610 e

C, Nisg5Ruz73P1s2 475 °C annealed -055 561x107¢ 20207101

550 °C annealed -0.53 844x10°° Zam
200 °C as-deposited —0.40 3.04x107¢
550 °C annealed -059 69510
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It seems that the variation in Ru content is responsible for the changes in Ecorr values between
sample A, B, and C. Yet P content would be the key to this issue. With high P content over 9 at.%,
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