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ABSTRACT ‘

T order to enhance the rate of the nitridation and to give the high density of reaction-bonded silicon nitride, MgO
powders as nitriding aid were added lo silicon powders and the mixtare was pressed jspslatically into compacts,
which were nitrided in the [urnace of 1,350°C where 9596 Ne—59% Hy gases were flowing.

As the other nitriding aid, Mg (NOg 6HpO was selected. A slip, made of magnesium nitrate solution and fine
silicon particles, was spray—dried and then decomnposed at 300°C. Magnesium oxide-coated silicen powders were
formed info compacts, prior to the nilridation on the same condition as the former.

Magnesium nitrate (MgQ, produced from the decompasition of magnesium nitrate) was more effective for the
farmation of the f-rhase in the initial stage of the nitridation probably due to the easy formation of MegO-8i0z—
melal oxide entectic melt. Tt has been confirmed that forsterite was formed as a result of the reaction between MgO
and SiQ, Alm of silicon surface. Tt was considered that Mg, produced from magnesium nitrate, smay be fincr, more
reactrve and more uniformly distributed on the surface of silicon pariicles ihan original MgO.

The higher the forming pressure was, the more the f-phase was formed.
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Fig. 11. Photographs of optical microscope for nitrided bodies with 5% MgQ (formed at 4,224 kef/em?, nitrided
at 1,350°C for 5 hrs (D), 10 hrs(E) and 30 hrs (F)).

Fig. 12. Photographs of optical microscope for nitrided bodies with 5% MzO, originated from magnesium nitrate
(formed at 4,224 kpf/cm?, nitrided at 1,350°C for 1.5 hrs (G), 10 hrs(H) and 30 hrs(I)).
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