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Effect of Preceding Heat Treatments on the Process of

Quench Ageing in Fe-N Alloys

MiNnoRU IcHIMURA and MamoRrRU IMABAYASHI

Abstract — A precipitation of nitride from a supersaturated solid solution of (-iron was studied by an

internal friction method.

The purpose of this study is to examine the influences of quenching temperatures (800°C, 580°C, 400°C),
a reversion treatment (250°C) and pre-ageing treatments (300°C, 200°C, 50°C) on a process of metastable

nitride precipitation at 100°C.

The precipitation process at 100°C was practically unaffected by the changes in quenching temperature
and by the reversion treatment. On the other hand, the precipitation of nitride was accelerated remarkably by

the pre-ageing treatments and the rate of acceleration was increased with decreasing the pre-ageing tempera-

ture.

This acceleration of nitride precipitation by pre-ageing treatments at 50°C and 200°C are caused by the
complete and the partial formation of nucleus for metastable nitride, respectively.

The slight acceleration of nitride precipitation observed in case of pre-ageing at 300°C is caused by the

preferential nucleation of metastable phase in the interface between a matrix and large stable phases formed

by pre-ageing at 300°C.
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Fig. 2 Changes of the internal friction in Fe-N alloys during ageing at 100°C(0),
reversion at 250°C(®) and re-ageing at 100°C(®).
(1) specimen No. 1 quenched from 580°C,
(2) specimen No. 2 quenched from 580°C,
(3) specimen No. 2 quenched from 800°C,
(4) specimen No. 2 quenched from 400°C.
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Fig. 3 Log-log plots of the ageing
process at 100°C for determina-

tion of the constants n and 7 in
the equation W=1-exp[—(t/'r)n].

(1) specimen No. 1 quenched
from 580°C,
(2) specimen No. 2 quenched
from 580°C,
(3) specimen No. 2 quenched
from 800°C,
(4) specimen No. 2 quenched

from 400°C.
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Fig. 4 Normalized changes of the
internal friction in Fe-N alloys
during ageing at 100°C after
quenching from 580°C and pre-
ageing at 300°C(®), 200°C(D)
and 50°C(A).

(1) specimen No. 3,

(2) specimen No. 4.

For comparison, the plots (O) of
specimen No. 2 quenched from
580°C and aged at 100°C are
shown as for a not-pre-aged
specimen.
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(1) specimen No. 3,

(2) specimen No. 4.
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