DORE RH59 0067

s

THE DIFFUSION OF CARBON DURING PREGIPITATION IN a-IRON*
R. 1I. DOREMUS?

Tho netivation onorgy for procipitation of carbon from a-iron was monsured to bo 17.1 - 0.5 keal/molo
by starting the precipitation at ono tomperature and finishing it at anothor. Tho nctivation onergy was
the samo within oxperimontal error for aging temperatures from 0° to 170°C, for samplos strained up to
4 por cont, and for samples of difforont concontration. 'This energy is approcinbly smallor than that of
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20.1 keal/molo for earbon diffusion in e-iron mensured from olastic relaxation mothods. Possible roasons
for this differenco aro discussed, but no satisfactory oxplanation for it is found.,

LA DIFFUSION DU CARBONIE AU COURS DIS LA PRECIPITATION DANS LI FER ALPHA

1énergio d’activation pour la précipitation du carbono dans lo for alpha a été moesuréo on débutant 1o,
précipitation & une température ot on ln torminant i une autre. Licvalour ainsi obtonue est do 17,1 - 0,6
keal/mole. 1’énorgio d’nctivation demeuro inchangeéo pour des tompératures do vicillissoment ontro 0°
ot 170°C pour des ¢éehantillons déformés do 4 % max. ot pour des éehantillons do concontration différento
on carbone. Cotto énorgio ost rolativomont, phus potito que celle (20,1 keal/molo) obtonu pour la diffusion

du carbone dans lo for alpha par dos mdéthodoes do ro

Inxation élastiquo.

) Los raisons possibloes do cotto différonco sont discutéos pur Pauteur mais une oxplication satisfaisanto

n'a pas 6t6 trouvéoe.

DIFIFUSION VON KOHLENSTOFF WAHRIEND DER AUSSCHEIDUNG IN o-EISEN
Dio Aktivierungsenoergio fiir dio Ausscheidung von Kohlenstoff aus o-IBison wurdo zu 17,1 4 0,5

keal/Mol bestimmt, indom man Beginn und Iindo d

or Ausscheidung boi vorschiodenon Temperaturon

vorlaufen lioss. Innorhalb des exporimoentollon Fehlors crgab sich dorsolbe Wort fiir Anlasstomporaturen
von 0% bis 170°C, fiir Vorformungsgrado bis 49, und fiir vorschiodono Konzontrationon. Dieso IEnorgio
ist orhoblich goringor als dor Wert von 20,1 keal[Mol, don man mit Hilfo dor olastischon Rolaxation fiir

dio Diffusion von Kohlenstofl in o-ison misst.

Mégliche Ursachen fiir dicson Unterschied wordon

diskutiort, doch fand sich keino bofriedigondo Irklirung.

INTRODUCTION

Carbon atoms diffuse through the iron matrix to
growing carbide particles when these particles
precipitate from a supersaturated solution in a-iron.
This diffusion is generally assumed to control the rate
of growth of the carbide phase, and the diffusion
coefficient of carbon is calculated from the results of
Wert.®) Wert measured this diffusion coefficient
with a variety of experimental methods over o
wide temperature range, and he found the results
were best fitted by the equation

D = 0.02 exp (—20,100/RT). (1)

Below 125°C Wert measured the diffusion coefficient
by means of the elastic after effect and internal
friction of carburized iron. Both these methods
measure the relaxation time for the return of the
interstitial carbon atoms to their equilibrium con-
figuration after this configuration is disturbed by a
small stress. Thus the rate of jumping of the carbon
atoms from one interstitial site to a neighboring one
is directly measured. Wert also measured the
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diffusion coefficient of carbon in iron at 150°C and
200°C from the rate of carbide precipitation. In this
method the precipitation is started at one tempera-
ture 7'; and completed at a higher temperature T
The ratio of the rates of precipitation at the two
temperatures is taken to be proportional to the ratio
of the carbon diffusion coefficients, since the number
of carbide particles should remain constant through-
out a run under these experimental conditions.
Here the long-range diffusion of the carbon through
the iron to the particles is measured, rather than the
jumping rate from one interstitial site to another.
However, if no “short circuits” for diffusion of carbon
to the particles exist, and if the precipitation rate is
entirely controlled by solute diffusion through the
matrix, this method should give the same activation
energy for diffusion as the relaxation methods. Wert
found that his measurements at 150°C and 200°C by
the precipitation method compared fairly well with
those from the relaxation methods.

To determine if the diffusion coefficient calculated
from equation (1) is indeed the one involved in the
precipitation of carbon from a-iron, the activation
energy of the precipitation process was measured by
the method of Wert. This activation energy was found
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