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Abstract

Silicon nitride is widely used as an engineering ceramics because it has high strength, abrasion resistance
and corrosion resistance even at high temperature. However, machining of silicon nitride is difficult due to
its high hardness and brittleness. Laser assisted machining(LAM) allows effective cutting using CBN tool
by locally heating the cutting part to the softening temperature of YSiAION using the laser beam. The
effect of preheating depending on process parameters were studied to find out the oxidation mechanism. If
silicon nitride is sufficiently preheated, the surface is oxidized and N, gas is formed and escapes from the
material, thereby making the cutting process more advantageous. During laser preheating process before
machining, high temperature results in strong oxidation which makes the bloating, silicate layers and micro
cracks. Using the results of these experiments, preheating characteristics and oxidation behavior were found

out.
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SEM image of fractured silicon nitride
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Fig. 4 Variation of surface morphology and surface temperature with laser power
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Fig. 8 SEM image of surface and cross section preheated by laser power and feed rate
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Substrate
(a) SEM image (x1,500) (h) N () O
Fig. 9 Element mapping of HIP silicon nitride heated by 800 W of laser power with EDX detector
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