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by diffusion short cirenits in the ivon matrix. Girain
houndaries can act as short civeuits for dillusion in
precipitation,'® but the large grain size in the present
samples climinates this possibility. Isolated  dislo-
cation lines may also provide routes for rvapid dif-
fusion, ™ thus giving a lower activation energy for
Jlong-range diffusion than for gite oxchange. To test
this possibility two wires were strained alter quench-
ing, and then the activation energy for precipitation
was determined in the same way as for the unstrained
wires. As shown in Table 1 the activation energies
for wires strained 1 per cent and 1 per cenlowere
the same, within experimental crvor. as for the
unstrained wires.  Therefore o large change i the
disloeation density does not. appreciably affect the
activation energy for diffusion in precipitation, and
dislocntion lines are probably not acting as diffusion
ghort cirenits, Tho strain field around w precipitato
particlo may enhance soluto diffusion in its vicinily,
hut in this ense one wonld expeet that the activation
energy would depend wpon the particle size. An
will bo discussed in another veport, the number
density of carbido particlos was much greator b
lower aging temperatures for the same earbon con-
centrntion, 8o tho particle size was smaller, parti-
cularly for sample number one. Thix sample gavoe
tho samo activation energy as the others, however,
g0 the diffasion was apparently not strongly affected
Dy the sizo of the precipitate particles. Quenched-in
defeets might cause a lower activation cnergy for
diffusion, but a wire that was air-quenched showed
about the same rate of preeipitation as the water-
quenched wires, although some carbon precipitated
at higher temperatures in the adir-quench. Thus none
of the more obvious possibilities for short. cireuiting
diffusion scems to bo operative hero, although amore
subtle mechanism may be responsible for the lower
netivation energy of precipitation.

One can eostimato the pre-exponential factor
appropriate to an activation energy of 17.1 keal/mole
for diffusion during precipitation if the carbide

particle size is known. Coercive forco measure-
ments!? indicate that the carbide particle diameter
at aging temperatures from 200° to 250°C is in the
range 500-1000 A at about 95 per cent precipitation,
although this estimate is rather uncertain. From an
clectron micrograph, Tsou et al.!% concluded that the
carbide particles in a-ivon aged 1 hr at 100°C were
about 300500 A in dinmeter. If a value of 400 A
is used with comparable data on precipitation, the
carhon diffusion coeflicient at 100°C can be estimated
to he roughly 10713 em?/scc.  Then the diffusion
cocflicient of carbon during precipitation in e-iron
is approximatoly

(10-3) exp (—17,100/RT').

The absolute values of number densitics of carbido
particles that have been caleulnted using oquation
(1) must ho questioned as a result of this study. In
purticular the enloulntions of the author in two
previous roports® M should ho modified somowhat,
although the qualitative conclusions of theso studies
aro nob altered by this change in the diffusion co-
officient of carbon.
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