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Abstract: TiN /ZrN multilayers with different modulation periods were prepared by asymmetrical bi-
polar pulsed reactive magnetron sputtering. The microstructure, mechanical properties and fracture
characteristics of multilayers were investigated by X-ray diffraction, scanning electron microscopy and
nonoindentation. The results show that the nanohardness reaches to 43GPa at modulation period
19. 86 nm. The fracture morphology of TiN/NbN multilayer was observed by SEM after three-point

bending test, which reveals that the cracks in the multilayer have a tendency of deflection at the inter-

faces and thus a higher cracking resistance of the multilayer can be induced.
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Fig. 1 Cross section SEM photographs of the Ti-TiN interlayer and TiN / NbN multilayers with different modulation periods
(@)A=0.99nm; (b)A=3.52nm; (c)A=19. 86nm; () A=144. 70nm
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Fig. 2 Low-angle X-ray diffraction of TiN/NbN multilayers

with different modulation periods
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Fig. 3 XRD spectra of single-layer TiN, NbN and TiN/NbN
multilayers with different modulation periods

(S stands for the peaks of the substrate)
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Fig. 4 Microhardness (a) and modulus (b) of TiN/NbN multilayers with different modulation periods as a function of the indentation depth
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Fig.5 Crack deflection characteristics presents in the TiN/NbN multilayers at a modulation

period of 144, 7nm (a) and the image obtained at higher magnification (b)
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