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The Effect of Grain Boundary Structure on the Diffusion of Tin and

Chromium Atoms Along the Boundaries of Pure Iron

An Analysis by Micro-Autoradiography
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(a) Fe-'*Mgn, doped at 500°C, 240 hrs
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(b) Fe—""Cr, doped at 600°C, 255 hrs

Photo 1 Autoradiographs of grain boundary triple points for ™ Sn and 5lCr,
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Table I Principal Outout Radiations

nom o deca3_r

fraction (%)

[. C. electron 84.0

29.6

58.0

12.4

Atger electron 3.2

1.1

KX —ray 14.0

7.0

3.5

0.9

T —ray 16. 0

51 Cr decay

fraction (%)

Abger electron 56. 1

12.4

KX —ray 19.4

2:2

T-ray 9.0

energy range in
(KeV) emulsion (gm) %
19.6 2.1
3.1 8.5
60.9 13.5
64.0 17.6
24.3 3.15
26.0 3.55
25.2 180.0
25.0 170.0
28.5 100.0
28.1 110. 0
24.0 157.0
energy range in
(KeV) emulsion ( #m) K
4.4 0.17
4.9 0.2
4.9 5.0
5.4 6.4
320.0 7.2 x 10*

* The ranges of X and y-—rays are half values
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(a) Fe- Mg, doped at 500°C for 120hrs.
Surface layer is removed by about 30 #m.
Exposure time, 213 hours.

(b) Fe—mCr,doped at 600°C for 255hrs.
Surface layer is removed by about 15um.
Exposure time 139 hours.

Photo 2 Autoradiographs using Y™ Sn and S'Cr that show the behavior
of grain boundary diffusion of tin and chromium into pure iron.
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(a) Fe—119mgy doped, 500°C * 240hr, (b) Fe-5lCr doped, 600°C % 255hr,
surface removed by 20 g#m. surface removed by 8 4m.

Fig. 1 Histogram of pmin /g for 19™Sn (a), and *Cr (b)in the houndary of pure iron.
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Y values  number ratio(%) random ratio(%)

1 27 7.0 2.3

HELEY. BHLAORAAEF JEM-50A/SDS 3 4 3.6 1.8
—STH5. 5 2 0.5 1.2
‘ 7 8 2.1 1.0
9 4 1.0 1.0
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