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Study on electron-irradiation effects on solute/impurity diffusion in iron matrix
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Abstract

Irradiation-enhanced diffusion of copper in iron matrix was investigated by using three-dimensional atom probe. The
irradiation devise for high-temperature irradiation at the 1% accelerator in JAEA Takasaki has been modified to enable
three condition of irradiation temperature simultaneously. Diffusion-couples of copper-iron system were electron
irradiated at 500 — 620 C, and then analyzed by three-dimensional atom probe. An enhancement in diffusivity of copper
in iron by electron irradiation was observed below 570 C. On the other hand, almost no effects was observed in the

solubility limit.
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Ceramic heater is located just below the sample stage
Figure 1. Photograph of the sample stage of the
high-temperature-irradiation device for 1** accelerator in
JAEA Takasaki.
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Figure 2. Three-dimensional atom maps of copper and
iron for the electron-irradiated Cu-Fe diffusion couple.
Diffusion of copper atoms from copper layer towards
iron matrix was observed.
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Figure 3. Cu concentration  profiles  for

electron-irradiated Cu-Fe diffusion pairs.
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Figure 4. Diffusion coefficient of Cu in Fe.
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Figure 5. Solubility limit of Cu in Fe.
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