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Abstract: In order to investigate the effects of an axial magnetic field on film structure and properties, TiN films were
deposited on high-speed—steel (HSS) substrates by arc ion plating. The effects of the intensity of magnetic field on the
chemical composition, microstructure, hardness and elastic modulus was investigated by X-ray diffraction (XRD), scan-
ning electron microscopy (SEM), surface profiler and nanoindentor, respectively. The results show that: the axial mag-
netic field significantly affects the chemical composition, microstructure and mechanical properties of deposited TiN
films. The higher the intensity of the magnetic field is, the bigger are the size of macroparticles, sputtering holes and
surface roughness. The content of N in the TiN films increasing with the intensity of magnetic field and the content of Ti
shows a reverse trend. The intensity of magnetic field puts much effects on the preferred orientation of the TiN films.
With the increase of the intensity of magnetic field, the highly preferred orientation (111) is enhanced and then changes
into preferred orientation (220). The hardness and elastic modulus of the films first increase and then decrease with the
increase of the intensity of magnetic field. The maximum hardness is 28. 4 GPa and the elastic modulus is 415. 4 GPa,
which obtained at the intensity of magnetic field is 50 Gs.
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Fig. 1 Surface morphologies of the TiN films under different magnetic field intensities
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Fig. 2 Cross section morphologies of the TiN films under different magnetic field intensities
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Tabel 1 Chemical composition and surface roughness of

the TiN films under different magnetic field intensities

Magnetic field Ti/ N/ Ratio of Ra/
intensity/Gs % % N and Ti pm
0 47. 90 52.10 1. 088 0.07

50 45.94 54. 06 1.177 0.12

100 45. 89 54.11 1.179 0.13

150 45, 81 54.19 1.183 0.13

300 45,72 54.27 1. 187 0.14

600 45. 64 54. 36 1.191 0.17
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Fig. 3 XRD patterns of the TiN films under different

magnetic field intensities
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