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ABSTRACT

Wear and wear transition mechanisms during sliding as a function of time in Al,Qy have been studied to
understand the wear behaviour of brittle ceramic materials, Commercial Si;N, ball was rotated against flat Al
0, specimens which were hot pressed and polished using upte 1 zm diamond paste, Paraffin oil was used as a
lubricant, Experimental data show that wear of AlLQ, is separaied into distinct two stages, i.e., Initial stage
of slow wear and final stage of rapid wear. Microstructural observations at worn surface show that wear nccurs
through grooving and grain pull - out in the initial and final stage respectively. TEM observations beneath the
worn surfaces show that grain pull - out starts to occur by the propagation of grain boundary cracks induced by
dislocation pile -up through the surface.
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Fig.1. Optical microstructure of ALS, specimen after

hot pressing at 1650, 45MPa for ‘0’h
{thermaily etched at 1500°C for 10min).
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Fig 2. Schematic illustration of specimen contact
geometry at modified four ball wear tester.
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Fig.}. Typical wear scar formed on AlQ; specimen

surface.
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Fig.4. Change of wear scar diameter as a function of
sliding time at various loads.
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Fig .5.

Optical microstructure of worn surface in 1h
hot pressed specimen after sliding for 3min at
45 kg.
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Fig.6. Optical microstructure of worn surface after

sliding for 60 min.

Fig.7. Transmission electron microscopy showing
damage beneath worn surface.
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Fig 8. Optical microstructure of worn surface Of 8h Fig.9. Transmission electron microscopy showing
hot pressed specimen after sliding for 20 min at grain boundary cracking at subsurface.
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TFig.10. Scanning electron microscopy of womn surface
of ‘0'h hot preseed specimen after sliding for
30min at 75kg.

Fig.11. bcannmmg electron micrescopy showing inter-
mediate stage of grain pullout {arrowed area

in Fig.10).
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Fig.12. Scanning electron microscopy of worn surface
of '0’h hat pressed specimen after sliding for
18¢ min at 75 kg.

Fig.13. Higher magnification showing grain edge
breaking (transgranular fracture)in 8h hot

pressed specimen after sliding for 70 min at 45 kg.
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