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Abstract: A series of CrTiAIN multi-layer coatings on LY 12 Al alloy substrates were prepared using unbalanced reactive
magnetron sputtering system. The structural, mechanical and tribological properties of coatings were studied by X-ray
diffractometry, microhardness tester and multi-functional ball-on-disc tester. The results show that the CrTiAIN coatings
belong to FCC structure consisting of TiNg¢ and CrN, and the N, level and negative bias voltage have a significant effect
on CrTiAIN multi-layer coatings. The adhesion strength of optimized CrTiAlIN coatings is 10 N at =55 V and medium N,
level, and its microhardness value is about 29.87 GPa.
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Table 1 Adhesion strength, hardness and elastic modulus of CrTiAIN coatings

N; level OEM/% V/V h/pm LJ/N H,/GPa E/GPa H/E
Low 75 —60 1.31 6.14 28.32 195 0.1452

Medium 65 —60 1.98 7.40 22.85 174 0.1313
High 55 —60 2.13 4.09 27.20 172 0.1591

Medium 65 =55 2.30 10.00 29.87 207 0.144 3

Medium 65 -50 2.01 10.00

Medium 65 —40 2.01 4.56
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Fig.2 TEM cross-section micrograph of CrTiAIN coatings at
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Fig.5 Scratch test of CrTiAIN coatings: (a) OEM=75%, V,=—60 V; (b) OEM=65%, V},=—60 V; (c) OEM=55%, V},=60 V; (d)
OEM=65%, V,=—40 V; (¢) OEM=65%, V,=—50 V; (a) OEM=65%, V;,=—55 V;
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Fig.6 Friction coefficient—cycle number curves of CrTiAIN
multilayer coatings: (a) With different N, level; (b) With

different bias voltage
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