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Magnetic properties and microstructure of
electrodeposited Fe and Ni alloy foil

GUO Zhan-cheng. LIU Yuxin. Liu Merfene. LU Werchang
(Institute of Process Engineering, The Chinese Academy of Sciences, Beijing 100080, China)

Abstract: An alternative to conventional processes for the preparation of soft magnetic metal foils of Fe, Fe'Ni, Fe Co and Fe Nt
Co, electrodepositing, was described. The microstructure and magnetic properties of the foils were observed. Crystal size of the iron
based alloy foil is less than 10 Pm, while the crystal size of the nickel based alloy foil is about 2 Bm. Results show that the electrode-

posited Fe-Ni foil has better magnetic properties than conventional milled Permalloy 1J79 foil.
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Table 1 Composition of sclution and process parameters in electrodepositing bath

(gl

Electrolyte 5 Ji/

s FeCl,* FeSO,* NiCl® NiSO,* CoCly® pH Temperature/ © . =?)
4H,0 7H,0 6H,0 6H,0 6H,0

Iron foil 500 1.0~ 2.0 90~ 95 0.1

Fe Ni foil" 500 10~ 200 0.5~ 1.5 90~ 95 0.1

Fe Co foil® 500 3~ 40 0.5~ 1.5 90~ 95 0.1

Fe Nt Co foil® 500 20~ 40 0.5~ 1.5 90~ 95 0.1

Ni foil 300 2.5~ 3.5 60~ 65 0.1

NiFe foil” 30~ 45 200 3.0~ 4.0 60~ 65 0.1

Notes: 1) Fe Ni foil composition changed by varying Ni** ion concentration.
2) Fe Co foil composition changed by varying Co** ion concentration.
3) Fe Nt Co foil composition changed by varying Co®* and Ni** ion concentration.

4) NiFe foil composition changed by varying Fe** ion concentration.
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Fig.2 SEM images of electrodeposited iron and nickel based foils
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Fig. 3 Comparison of hysteresis loss between iron-based,
nickel based alloy foils and Permalloy 1J79 foil
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Table 2 M agnetic properties of electrodeposited alloy foils at condition
. Sample Composition, Thickness/ B/ B./ H./ B/ o
M aterial 1 1
number w/ % Bm T T A*m mH*m (LQ¢°cm)
Eledzotepustied 0 P fomi 60 2.247  0.2613 1670 0.132 10.3
iron foil

T 01 Fe3. 11Ni 42 2.183  0.0856 489 0.158 17.4

ectrodeposite 05 Fe8. 79Ni i) 2.217  0.0996 480 0.182 25.2
Fe Ni foils

12 Fe 14. 56Ni 43 2.259  0.0933 513 0. 161 28.8

. 23 Fe4.70Co 36 2.105  0.0600 532 0.162 15.8

Electrodeposited 19 Fe8. 64Co 39 2.232  0.1351 910 0. 136 19.0
Fe Co foils

20 Fe 15.41Co 42 2.373  0.1839 1086 0. 143 23.7

N 14 Fe8. INF10. 7Co 41 2.247  0.1129 607 0.165 27.0

selretepeniie 15 Fe 8. ONt8. 0Co 40 2.263  0.1175 745 0. 146 26.1

Fe Nt Co foils

16 Fe 6. ONF15.9Co 40 2.280  0.1591 977 0. 148 93,3

Fledtrodeposiiod 2121 Nt 30. 7Fe 45 1.108  0.0076 29 0. 167 22.8

Ni Fe foils 2T39 Ni21. 3Fe 30 1.082  0.0102 38 0.191 2.1

1J34 Fe34N+29Co 3Mo 45 1.544  0.0503 357 0.123 53.9

Milled Permalloy 1J65 65NF35Fe 45 1.378  0.1426 740 0.136 24.3

1J79 Fe80NF4Mo 35 0.806  0.0955 532 0.129 54.5
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Fig. 6 Crystal growth during electrodepositing
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