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Diffusion of Sulfur in Gamma Iron

Synopsis:

Akihiko Hosaino and Toru ARAKI

Study on the diffusion behaviour of sulfur in pure iron in the temperature range from 950°C to 1 250°

C, was carried out by means of radiotracer.

A thin film of radioactive sulfur was deposited as a diffusion

source on iron specimens by heating with ferrous sulfide in vacuum sealed capsule.
The surface residual radioactivity counting method was applied to determine the coefficients of volume dif—

fusion and of grain boundary diffusion.

As a result, the volume diffusion coefficient of sulsur in pure iron is given by : Do=1-7 exp (—53 000/RT)

cm?/sec.
mined for grain boundary diffusion in alpha iron.

The measured grain boundary diffusion coefficient below 1 100°C follows the rule that was deter—
However, the grain boundary diffusion of sulfur above

1 100°C is more rapid and temperature dependence may be given by : Dghd=1"1x10-% exp (—23 000/RT)

cm?/sec., where & is grain boundary width.

Microscopic observation shows that rod-like sulfide precipitates appear in the crystal grain after cooling

from the diffusion temperature above 1 200°C
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Table 1. Chemical composition (%).
C Si Mn P [ 8 Ni Cr ‘ Co Al O
0-020 0-001 0-002 0-002 L 0:002 | 0-006 0-003 ' 0-001 0-004 0-002
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Fig. 2. Penetration curve for a specimen diffu-
sion annealed at 1120°C.
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Fig. 4. Relationship between log 7 and x8/5.
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Fig. 5. Temperature dependence of diffusion

coefficients of sulfur in gamma iron.
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