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Abstract. It is known that during mechanical processing of hard and brittle, glassy materials, the so-called brittle
fracture takes place - dispersion of the removed layer of material, which is preceded by the formation of cracks in
the depth of the material under the relief layer and thus the material of a certain thickness is removed. At the same
time, under the relief layer, in the depth there remains a cracked-defective layer, which is decisive in the size of the
operational allowance, and is also removed in the subsequent operation of the technological process. So and in all
subsequent operations, up to the complete elimination of the defective layer and thus achieving the required quality
of the processed surface of the product. It is clear that the labor intensity, duration and cost of such technological
processes are high, since they depend on the size of the operational passes, the determining factor in which is the
depth of the defective-cracked layer. Based on the above, it is very important to solve such problems as the
development of original, creative shaping schemes, methods and corresponding technological equipment for
mechanical processing of hard, brittle glassy materials, including single crystal sapphire, with the production of a

processed surface of the product without a defective-cracked layer.
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It is possible to say with great confidence that the method of diamond-abrasive processing developed at the
Georgian Technical University. Low-temperature precision grinding (LPG) and the corresponding technical
equipment allows to successfully solve the above technical problem.

The presented scientific work is devoted to solving the problem of optimizing the conditions of processing a
sapphire crystal by the LPG method according to the optimization criterion - the depth of the destroyed, defective

sub-relief layer of the processed surface of the product.

Keywords: Brittle materials; Crack propagation Sapphire monocrystal; Diamond processing; Subsurface damaged

layer; Low-temperature machining; Precision grinding Surface integrity.
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