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Tribological Properties of CrAISiN Coatings
Sliding Against Different Counterparts
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ABSTRACT: The work aims to study tribological properties of CrAlSiN coatings sliding against 304 stainless steel, TC4 tita-
nium alloy, GC15 steel and Al,O; ceramic, respectively. CrAISiN coatings were fabricated on M35 high speed steel by adopting
cathodic arc ion plating technology. Structure and properties of the coatings were tested with scanning electron microscope
(SEM), microhardness tester, scratch tester, ball-on-disc friction-wear tester and 3D profiler. Wear forms of CrAlSiN coatings
sliding against 304 stainless steel, TC4 titanium alloy and GCr15 steel were adhesive wear and abrasive wear. Serious adhesive
wear was observed on the coatings sliding against high affinity materials such as 304 stainless steel and TC4 titanium alloy. The
friction coefficient was the highest (0.71) when the CrAlSiN coatings slid against stainless steel; the friction coefficient was the
lowest but fluctuated greatly when the CrAlSiN coatings slid against GCr15 steel; the friction coefficient fell in between when
the CrAlSiN coatings slid against TC4 titanium alloy. Wear form of the CrAISiN coatings sliding against poor affinity Al,O;
ceramic was abrasive wear, and the friction coefficient decreased gradually as wear continued. Adhesive wear and abrasive wear
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occur when CrAlSiN coatings slide against high affinity materials, and abrasive wear occurs when the coatings slide against

poor affinity Al,O; ceramic.

KEY WORDS: CrAlSiN coatings; 304 stainless steel; TC4 titanium alloy; GCrl5 steel; Al,O5 ceramic; friction-wear characteristic
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Fig.2 Friction coefficient curves of CrAlSiN coatings sliding
against different counterparts
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Fig.3 Wear tracks morphology of CrAlSiN coatings sliding against 304 stainless steel: a) low magnification image, b) high mag-
nification image, c¢) depth of wear track
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Fig.4 EDS spectra of wear track on CrAISiN coatings after £,

grinding with 304 stainless steel
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Fig.5 Morphology and EDS spectra of wear track on 304 stainless steel ball: a) morphology, b) EDS of wear track
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Fig.6 Wear track morphology of CrAISiN coatings sliding against TC4 titanium alloy: a) low magnification image, b) high
magnification image, ¢) depth of wear track
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Fig.7 EDS spectra of wear track on CrAlSiN coatings after
grinding with TC4 titanium alloy
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Fig.8 Wear track morphology and EDS analysis of TC4 titanium alloy counter body: a) wear track morphology, b) EDS
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Fig.9 Wear track morphology of CrAISiN coating sliding against GCr15 steel: a) low magnification image, b) high magnification
image, c) depth of wear track
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Fig.10 EDS spectra of wear track on CrAlSiN coating after
grinding with GCr15 steel ball
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Fig.11 Morphology of wear track on GCr15 steel ball
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Fig.12 Morphology of wear track on CrAlSiN coatings sliding against Al,O; ceramic: a) low magnification image, b) high mag-
nification image, ¢) depth of wear track
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Fig.13 Morphology (a) and EDS spectra (b) of wear track on Al,03 ceramic ball
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