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Influence of Si content on microstructure and
mechanical property of CrN/TiSIN nanomultilayered films
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Abstract: Using Cr and TiSi targets with different Si contents, a series of CrN/TiSiN nanomultilayered films with
different Si contents were deposited on the Si substrate by means of radio frequency (RF) magnetron sputtering method.
By X-ray diffractometry (XRD), high resolution transmission electron microscopy (HRTEM) and nano-indentation
techniques, the influences of Si content on microstructure and mechanical properties of CrN/TiSiN nanomultilayered
films were investigated. The results show that, with the increase of Si content, the crystallinity of CrN/TiSiN
nanomultilayered film firstly increases and then decreases, the mechanical properties firstly improve and then worsen.
When the ratio of n(Si) to n(Ti) is 7:18, the maximum hardness of 31.5 GPa can be obtained. The HRTEM observations
show that, when the ratio of n(Si) to n(Ti) is 7:18, TiSiN layers exhibit face-centered cubic structure under the template
effect of CrN layers and grow epitaxially with CrN layers. As the ratio of n(Si) to n(Ti) increases to 11:14, TiSiN layers
generally present amorphous structure, resulting in the destruction of the coherent growth between CrN and TiSiN layers.
The improvement of hardness can be attributed to the coherent growth structure within CrN/TiSiN nanomultilayered
films.
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Fig. 1 Schematic illustration of CrN/TiSiN nanomultilayered
film
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Fig. 2 XRD patterns of CrN/TiSiN nanomultilayered films
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Fig. 3  Cross-sectional HRTEM images of CrN/TiSiN
nanocomposite films (n(Si):n(Ti)=7:18, lcn=8.5 nm, Iysn=1.5

nm): (a) Low magnification; (b) High magnification
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Fig. 4  Cross-sectional HRTEM images of CrN/TiSiN
nanocomposite films (n(Si):n(Ti)=11:14, lcn=8.5 nm, Iysin=1.5

nm): (a) Low magnification; (b) High magnification
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Fig. 5 Variation of hardness of CrN/TiSiN nanomultilayered

films with of Si content
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