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The Reversion of Nitride Precipitates in the Fe-N

System by an Internal Friction Method

Hideo YamacucH1 and Minoru IcHIMURA

Abstract : — The precipitation of nitrides in quenched a-Fe-N alloys was

studied by an internal friction method.
Specimens (an iron rod) used in this study were high pure iron (Johnson
Matthey). The rod is of radius 5 mm and length 150 mm. It was reduced into
0.76 mm diameter by cold-drawing. The main impurities of this specimens were
carbon (ca. 0.03 weight %), nitrogen (0.01%) and oxygen (0.019). Specimens
were completely decarburized and denitrided by wet hydrogen treatment, and
then arbitrarily contents of nitrogen were charged.

From the precipitation curves, the solubilities of nitrogen in a-iron at two
different states, and the heat of solution were obtained as follows.

logN (Fe,N)=—1480/7+0. €0
AH=6760 cal /g mol (250°C~450°C)
logN (Fe,gNg)=—1565,T+1.22
AH=7150 cal /g mol (150°C~250°C)

From the values of the temperature of the maximum internal friction at
certain frequency, the activation energy of nitrogen atom in a-iron was determined,
and the diffusion constant was calculated.

©—=19000 cal/mol Dy=1.89x10"2cm?/sec

For the investigation of reversion, the metastable nitride formed at 150°C
completely redissolved after up-quenching to 260°C. The overshooting effect of
the internal friction is presumed to depend on both of the size and the number
of nitride precipitates formed during pre-ageing, and the reason of this effect
might be represented by the evaporation of small particles and by partial

dissolution of large particles.
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