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The Mechanical Properties of Si3N4 Ceramic Material Treated by
Pulsed Laser Nd-YAG

By
A. Y. Majeed E. Y. EL-Kady
King Khalid University King Khalid University
College of Engineering College of Engineering

Abstract:

The structure and mechanical properties of ceramic materials were
investigated through a specimen fabricated from Si3N4 material and treated
under different conditions using pulsed laser Nd-YAG. Mechanical properties
such as, hardness, bending stress, and stress intensity factor were used to
investigate the effect of pulsed laser treatment. The experimental work was
extended also to study the effect of the annealing process on the behavior of
ceramic specimens.

The obtained results indicated that the microhardness, the bending stress,
and the stress intensity factor of treated specimens using pulsed laser were
decreased relative to the untreated specimens' results. It also indicated that the
bending stress is related to the depth of machined layer and the changes of
microhardness values through the distance from the treated surface. The
annealing process for the specimens, fabricated by sintering process and treated
by laser, improved the tested mechanical properties. This is due to the fact that
the annealing process produces a liquid phase on the grain boundaries which
closes the micro cracks and refines grains structure.

KEYWORDS: laser treatment, ceramic materials, mechanical properties,
sintering and annealing.
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