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Analysis of Grain Boundary Diffusion of Nickel and Chromium along Pre - Austenitic

Boundaries of 3% Mn Steel by Microprobe Auger Spectroscopy.
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Table I compostion of the steel

(weight %)
Mn 3.39
C 0.10
Si 0.44
P 0.009
S 0.015

others < 0.05
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Figure 1 Auger spectra of fractured boundaries doped with (a) nickel and (b) chromium.
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Figure 2 Concentration gradients of (a) nickel and (b) chromium along the grain boundary.

Table I Grain boundary diffusion coefficient of nickel
in 3% Mn steel

specimen dope condition Dgy (cm?/s)
1 360 °C 1.1 x 1073
406 hrs 6.6 x 10714

2.3 x 1071*

2 360 °C 1.1 x 1072
171 hrs 8.4 x 10714

7.9 x 10714

5.9 x 107¢

3 360 °C 2.7 x 10713
171 hrs 2.5 x 1072

compression 1.6 x 10712

(780 g/mm?) 7.9 x 10714

4 390°C 1.0 x 1071
133 hrs. 3.8 x 10712

1.9 x 107!2

4.7 x 10713

5 500 °C 1.0 x 107°
3 hrs. 2.4 x107°

2.4 x 107°

2.4 x 10710

4.2 x 107!
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Table IV Grain boundary diffusion coefficient of
chromium in 3% Mn steel

specimen dope condition Dygs (cm®/s)
1.8 x 107"

! 610°C 2.2 x 1074

2 hrs 2.9 x 1074

6.5 x 10712

2 440 °C 1.0 x 10713
179 hrs 1.3 x 10713

3 380 °C 3.6 x 10~

102 hrs
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Figure 3 Diffusion constants of (a) nickel and (b) chromium obtained by the present analysis. The reported values

were obtained by the radiographic technique.
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