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Electroforming and Properties of Fe-Ni Alloy Thin Foils
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Abstract

Electroforming is a process that employs technology similar to that used for electroplating but which is used for
manufacturing metallic articles, rather than as a means of producing surface coatings. Electroforming provides a cost-
effective means of producing alloys and fully dense nanocrystalline metals as foils, sheets and complex shapes. Fe-Ni
nanocrystalline alloy foils with composition in the 36~80 wt% Ni range were fabricated by electroforming. The thickness
of electroformed foils was in the range of 5~30 pm. TEM and XRD analysis was applied for measuring the grain size.
Very fine grain size(~10nm) was obtained in alloy foils. The yield and tensile strength of electroformed Fe-Ni alloy were
2000~2800 MPa and 2500~3300 MPa respectively. The magnetic permeability at high frequency of electroformed Fe-Ni
foil was higher than that of thicker foils.
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1,2:drum  3:anode  4: electrolyte
5:bath  6: electroformed foil  7: coil
8: guide roll 9 rectifier

Fig. 1 Schematic diagram of electroforming[6]

Fig. 2 Electroforming equipment for making Fe-Ni
foils
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(a) thickness 7 pm, width 90 mm

(b)thickness 10 pm, width 290 mm
Fig. 3 Electroformed Fe-80 wt%Ni foils
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Fig. 4 X-ray diffraction patterns of electroformed
Fe-Ni and Ni foil
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(a) Ni

(b) Fe-80wt%Ni alloy

Fig. 5 TEM micrographs of electroformed nano-
crystalline Ni and Fe-80wt%Ni alloy
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Fig. 6 Variations of the Ni content of electroformed
Fe-Ni foils with the concentration of iron
sulfate in solution
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Fig. 7 Variations of the magnetic permeability of
electroformed Fe-40 wt%Ni foils with
frequency
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