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Abstract: In order to improve the mechanical properties of TiAlISiN coatings, the effects of vacuum heat treatment on the
microstructure and mechanical properties of TiAISiN coatings prepared by arc ion plating was studied. The surface
morphologies, phase composition and mechanical properties of the TiAlISiN coatings were characterized by scanning electron
microscopy (SEM), X-ray diffraction (XRD), scratch tester, nanoindentor, and so on. The results show that heat treatment
leads to the lattice distortion of the TiAISiN coatings, which reduces the average lattice constant of TiN solid-solution phase
and then causes the shift of diffraction peaks towards high angle. Heat treatment can cause a coarsening tendency on the
coating surface and contribute to the disappearance of TiAlSi interlayer. After heated at 800 °C, the nano hardness and
adhesive force of the TiAISiN coatings reach the maximum values, 35.01 GPa and 54.45 N, respectively. In the meantime, the
average friction coefficient has the minimum value and reduces about 45.2% from 0.679 to 0.372 before and after heat
treatment.
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Process parameters Values

Matrix material YTS5 cemented carbide

Vacuum degree / Pa <1.0x107
Pulsed bias / V 200
Duty ratio / % 50
Arc current / A 100
Substrate temperature / C 250
Nitrogen flow / (mL-min™) 360
Argon flow / (mL-min™) 40
Deposition time / h 1
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Fig.1 Cross section morphologies of the TiAISiN coatings before and after heat treatment
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Fig.2 Effects of the heat treatment on the element content of TiAISiN coatings
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Fig.3 Effects of the heat treatment temperature on the morphologies of TiAISiN coatings
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Fig.4 Effects of the heat treatment temperature on the phase composition of TiAISiN coatings
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Fig.6 Effects of the heat treatment temperature on friction coefficient of TiAISiN coatings
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Fig.7 Effects of the heat treatment temperature on friction and wear morphologies of TiAlSiN coatings
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