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Fabrication of Graded-Boundary Ni/Steel Material by Electron Beam

Abstract

Electron beam was applied on the low carbon steel in order to fabricate Metal/Metal GBM(Graded
Boundary Material), Ni sheet was placed on the steel substrate, The electron beam was irradiated on the
surface and produced a homogeous alloyed layer. Sequential repetition of electron beam treatments for 4
times resulted in 8mm thick graded layer. To determine each layers property, optical microscopy, XRD,
microhardness tester and EDS were used. The residual stress was measured by the low angle x-ray
diffraction method. The graded boundary layer was stepwise profile, but Ni content incresed up to 80 wt%
and Fe content decreased 20 wt% near surface, Each layers microstructure and hardness varied by
different Fe/Ni composition. The compressive residual stress was induced by martensite transformation in

the 1st and 2nd layers and the shrinkage cracks were formed in graded layer by rapid cooling,
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Table. 1 Electron beam irradiation condition
Accelerating Voltage 70kV
Beam Current 30mA
Vacuum 10-5torr
Diffraction no
Spot Size ?2 mm
Scanning Speed 500mm/mm
Focal Length 330mm
Fousing Under Surface
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Fig. 1 Schematic illustration of GBM by electron
beam iradiation
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Fig. 2 Cross-section of GBM Ni/Steel material
after 4 times irradiation
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Fig. 6 XRD analysis of alloyed layer
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Table. 2 Residual stress distribution of each layer
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