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Thermal Sprayed AISiMg/TiC Composite Coatings : Wear Characteristic (I )
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Abstract

The wear behavior of thermal sprayed AlSiMg-40TiC composite coatings were studied as a function of
load and sliding velocity under unlubricated conditions. Experiments were performed using a block-on-
ring(WC-6wt%Co, Hv 1500) type. The tests were carried out at various load(3~125.5N) and sliding
velocity (0.5~2.0m/s). Three wear rate regions were observed in the AlSiMg-40TiC composite coatings.
The wear rate in region | at low load (less then 8N) were less than 1x10®"mm®/m. Low wear rates in
region | resulted from the load-bearing capacity of TiC particles. The transition from region [ to I
occurred when the applied load exceeded the fracture and pull-out strength of the particles. The TiC
fractured particles trapped between the specimen and the counterface acted as third-body abrasive
wear. The subsurface layer worn surface in region I was composed of the mechanically mixed layer
(MML). The wear rate increase abruptly above a critical load (region II). The high wear rate in region
I was induced by frictional temperature and involves massive surface damage.
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Volumetric wear rate (mm*/m) =B (b*/8tL.) ¢))
r: radius of rotor (mm) B : thickness of rotor (mm)
b : wear trace (mm) L : wear distance (m)
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Fig. 1 Variation of wear rate with load for AISiMg-
40TiC plasma sprayed coatings.
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Fig. 2 SEM micrographs of worn surfaces of
AlSiMg-40TiC coatings in region [ .
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Fig. 3 SEM micrographs of worn surfaces of AlSiMg-40TiC coatings in region [

and EDX mapping.
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Fig. 4 Schematic illustrations of wear mechanism
of AlSiMg-40TiC coatings in region 1.
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Fig. 5 SEM micrographs of worn surfaces of
AlSiMg-40TiC coatings in region I (27.5N,
0.5m/s).
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Fig. 6 SEM micrographs of worn surfaces of AlSiMg-40TiC coatings in region I .
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Fig. 7 SEM micrographs of longitudinal cross-section of worn surface on AlSiMg-
40TiC coatings and EDX mapping.
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Fig. 8 Schematic illustrations of wear mechanism of AlSiMg-40TiC coatings in region 1.

Fig. 9 SEM micrographs of worn surfaces of
AISiMg-40TiC coatings in region II (125.5N,
0.5m/s).
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Fig. 10 SEM micrographs of worn surfaces of AlSiMg-40TiC coatings in region Il
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Fig. 11 Schematic illustrations of wear mechanism of AlSiMg-40TiC
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Fig. 12 Variation of wear rate with load and
sliding velocity for AISiMg-40TiC
coatings.
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