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Effects of Double Glow Plasma Alloying Ta Layer on Structure and Properties of
TiAIN/Ta Composite Coatings
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Abstract: Using metal Ta layer as a transition layer, the TiAIN/Ta composite coatings were prepared by double glow plasma
surface alloying (DGPSA) and RF magnetron sputtering (RFMS) with DC pulsed magnetron sputtering technique (DCPMS).
The phase structure, surface (cross-section) topography, hardness, adhesion strength, toughness and friction and wear
properties of the composite coatings were investigated by grazing incidence X-ray diffraction (GIXRD), scanning electron
microscopy (SEM), atomic force microscopy (AFM), nanoindentation, scratches, and friction and wear tests. It is found that
the structure of the composite coating is condensed under high bias pressure. The Ta transition layer prepared by RFMS
technique has columnar crystal structure. The composite coating has low surface roughness, high hardness and poor wear
stability and wear resistance. The Ta transition layer prepared by DGPSA technique has a nanocrystalline structure with
increasing surface roughness, decreasing hardness, enhanced wear stability and wear resistance. In contrast, the adhesion and
toughness of TiAIN/Ta composite coating are significantly improved by using DGPSA technique to prepare Ta transition
layer.
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Fig.l Schematic diagram of double glow plasma alloying device
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Table 1 Experimental details of TiAIN coating and TiAIN/Ta composite coatings

Sample No. Sample cleaning Preparation process Background vacuum/Pa  Work pressure/Pa Deposition time/min
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