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The attrition wear of sapphire has been shown to depend substantially on its crystal
structure. The wear difference is of 1.1 to 2.1 times when the treating is performed using
a free abrasive and of 1.1 to 2.9 times when the abrasive is fixed.

TIokasaHo, YTO M3HOC camdupa UCTUPAHUEM CYII[ECTBEHHO 3aBUCHUT OT €ro KPHUCTaJINYec-
KoM cTpyKTyphl. IIpu o6paboTke cBOGOAHBIM a0paswMBOM OTJHUYKME B M3HOCE cocTasiser 1,1—
2,1, mpu o6paboTKe 3aKpelieHHbIM a0pasuBoMm — 1.1-2.9 pasa.

The effect of sapphire crystal structure
on its attrition wear is not studied today
although the material is used widely in fric-
tion pairs of modern mechanisms. Sapphire
is an anisotropic crystal with substantially
different reticular density of crystal-
lographic planes. So the atomic density in
the (0001) plane is 0.2254 atoms per Ang-
strom unit while being almost two times
lower (0.1199 atoms per A) in the {1120}
plane [1]. Such a considerable density dif-
ference combined with even more consider -
able (2.5 times) one in interplane distances
caused by specific morphologic and struc-
tural features of a-Al,O3 unit cells give rise
to anisotropy of optical, chemical [2] and
mechanical characteristics of the material.

This work is aimed at the attrition
wear study of main crystallographic
planes of sapphire under mechanical load -
ing. The attrition wear rate was examined
for 5 mm thick samples of 13 mm in di-
ameter cut out of sapphire crystals grown
by Stepanov technique. The planes being
studied were parallel to the crystal-
lographic ones used most often in engi-
neering practice. The samples were treated
by a free or fixed abrasive (80 to 28 pm grain
size) using a 3ShP-350M machine, the spindle
rotation speed was 100 revolutions per minute
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and loading was varied from 2.20072 to
1.1007! kg/mm?2.

The Table below presents the data ob-
tained by averaging over four experiments.
The wear rate was controlled by an indica-
tor (the least division 1 pm). The spread in
measured values was 6%.

It follows from the Table that the mini-
mum wear rate is observed in the Dbasis
plane under treatment by both free and
fixed abrasive. The maximum wear rate val -
ues_are obtained in the plane parallel to
{1010} one under treatment by free abrasive
and in that parallel to {1011} one in the
case of fixed abrasive. The observed sub-
stantial differences in the sample wear rate
seem to be due to the effect of the grinding
regime on the cleavage mechanism that, in
turn, depends directly on the crystal-
lographic orientation. So, when the wear is
due to the free abrasive, its rate is in corre-
lation with the quantity reciprocal to the
reticular density of atoms in the planes
under study and with that reciprocal to the
number of free bindings per unit surface
area.

The grinding mechanism by fixed abra-
sive differs somewhat from that using the
free abrasive. When cutting into sapphire,
a rapidly moving abrasive grain fixed in a
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