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Abstract

The wear characteristics and wear mechanisms of plasma sprayed ALOs-40%TiO, and Cr,0,
deposited on casting aluminum alloy (tAC4C) were investigated. Specimens were processed for
various coating thicknesses. Ball on disk type wear tester was used for wear test. The scratch test
on plasma sprayed coating surface showed that critical load to break the coating layer was
greater than 40 N. The critical load increase with the increase of coating thickness of specimens,
The friction coefficient of Cr,0, coating layer was less than that of AlLO,-40%TiO, coating layer.
The wear resistance of Cr.,O, coating layer was greater than that of ALO,-40% TiO, coating layer.
Microscopic observation of worn surfaces was made by SEM. SEM observation showed that the
main mechanism of wear for ALOQ, -40% TiO, coating layer was abrasive wear under 50 N. For the
case of ALO,-40%TiO, coating layer, as the surface cracks perpendicular to sliding direction
propagated, the wear debris was generated in wear track. However, the main mechaniam of wear
for Cr,0; coating layer was brittle fracture under 150 N.
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Table 1 The spraying parameters for Hexa plasma
Parameter AI,O; 40%Ti0. Cr;0;
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Powder inlet position Internal Internal
Feed rate [g/min] 60 60
Stand-off distance (mm] 160 160
Traverse speed me mmj 5000 5000
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Table 3 Chemical composition (wt, %) of casting aluminum alloy
Chemical element [ Cu ' si | Mg | Zn | Fe | Mn | Ni | Ti ] Pb | sn | cr
AC4C )0.25 J6‘5~7.5)0.2~0.45 035 | 055 | 035 | 0.1 | 02 f 0.1 | 0.05 | 01

Table 4 Vickers hardness of specimen
AC4C A]203’40%T|02 Crzoa .SIC
Vickers hardness [GPa] 0.93 7.84 14.7 28
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