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The present investigation is a development of
work carried earlier on the study of the influence of
hydrostatic compression on diffusion constants [1,2].

It has been shown from the study of self-diffusion
in zinc [1] and iron [2] that diffusion constants are
substantially dependent on the degree of pressure
from the inert gas in which diffusion annealing was
carried out. It was established that even at relative-
ly small pressures (up to 150 atm) the process of
diffusion is characterized by higher speed and low-
er energy of activation.

The experimental determination of the dependence
of diffusion constants on the degree of relatively
low pressures acting continuously on a test speci-
men during diffusion annealing, provides information
concerning the diffusion process in circumstances
in which plastic microdeformations develop in the
grain of a polycrystal as a result of the redistribu-
tion of stresses in the grains and the reorientation
of the grains with regard to one another during the
transition to a new equilibrium state brought about
by the action of the pressure of the gaseous medium.

In the papers cited an investigation was made of
the diffusion process of iron in polycrystals (aver-
age grain size 2 mm) of a titanium alloy with 4 at. %
iron in the pressure range 1 to 170 atm. The titanium
purity was 99.7 %.

Diffusion annealing was carried out at two temper-
atures, 950 and 1200°, which corresponded to the
beta-modification of the alloy (body-centred cubic
lattice), in an inert gas (argon) in a special appar-
atus by means of which it was possible to carry out
annealing at pressures of -up to 1000 atm. and tem-
peratures up to 1500°. The inert gas in this appara-
tus had undergone additional cleaning, which pract-
ical ruled out the possibility of the test specimens
being contamined by oxygen or nitrogen. The pres-
sure of the gas remained constant during the course
of the whole diffusion annealing. The temperature
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of the test specimens was maintained constant wip} '
a precision of + 2°

The rate of diffusion was determined by the auto-
radiographic method [3] using radioactive iron ‘
%5,% Fe. The diffusion zone was about 1.5 mm in
depth and the duration of diffusion annealing was
about 0.5to 1.2 hr. Calculation of the diffusion
coefficients was carried out by the well-known
formula

b —0.1086 ‘

{xtan a’
where ¢ is the duration of diffusion annealing, while [
tan a is determined from the graph for the relation-
ship
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The relevant figures for the diffusion coefficients
are given in Table 1. i

These data are presented graphically in Fig. 1 |
as log D = f (p) and in Fig. 2as log D =f(1/T).

If follows from the table and graph that the maxi- FIG. 1.
mum effect on the rate of diffusion at 950° is excer-
cised by pressures at the beginning of the range
investigated. Increase in pressure causes the
curves log D = f (p) to incline more and more
towards the axis p, i.e. the intensification of the
process of diffusion is directed towards saturation.
On the other hand, the relationship log D = f (p) (althoug
at 1200° shows that there is a considerable reduct- = ¢ P¢
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ion in the effect hydrostatic compression on the them (2
rate of diffusion with increased temperature. Thus values
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then at 1200° this ratio will only be 1.63. Here the ment of




