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Effects of Different Substrates on Micromechanical and Tribology Properties of TiN Films
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Abstract TiN coatings with 0.5mm thickness were deposited by plasma arc deposition method on GT35 and 40CrNiMO steels.
The qualities of TiN coating on different steels, including Vickers indentation, nanoindentation and nanoscratch were examined
with different tips on a broad range of applied load. Micromechanical and tribology behaviors of these thin coatings were
investigated and interpreted. Compared with TiN/40CrNiMo, the hardness and solid lubricating effects for TiIN/GT35 were
more significant. GT35 was a better substrate for TiN films. It was demonstrated that nanoindentation and nanoscratch tests

can provide more information about the near-surface elagtic-plastic deformation, fracture an friction properties.
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Fig.1 Nanoindentation curves of GT35 and TiN/GT35: (a)

load vs. depth of indentation, (b) hardness vs. depth of

indentation, (c) modulus vs. depth of indentation
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Fig.2 Nanoindentation curves of 40CrNiMo and TiN/
40CrNiMo: (a) load vs.depth of indentation; (b) hardness vs.
depth of indentation; (c) modulus vs. depth of indentation

132 nm 165 mMm
3(b) 600 nm 330 mMm
Grs B
(Fina Profile)
100 330 mMm
TiN
330 600 Nmn Final
Profile 450 600Mm
3(c)
TiN
4 40 mN GT35

i "'Hl.l."w""“

II'I-.'I 2"IIZI !-:II' 430 JIIIILI E-IJE
R

3 Organism/TiN/GT35 @ -
(b) - (©
Fig.3 The scratch test result of Organism/TiN/GT35: (a)
the scratch depth vs. distance; (b) the friction coefficients;
(c) the optica images of scratch track
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Fig.d The frichion coefficients of TIN/GT3S
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Fig.5 Friction coefficients-scratch displacement curve for TiN
filmson 40CrNiMo and the scratch morphologies (a) the
friction coefficients of TiN/40CrNiMo (b) the optica images of
whole and loca regions on the scratched TiN/40CrNiMo steet
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