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Fig. 1. Variation of coercivity with nickel substitution for iron and
cobalt in (Co, sFes 5)10_,Ni, alloy.
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Fig. 2. Effect of continuous current density on electrodeposited Coyg 3
Fes;.1 Nisg e film coercivity (off time 0.1 sec).
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Fig. 3. Effect of pulse on time electrodeposited Coa¢ Fesss Nisg o film
coercivity.
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Table 1. Basic bath composition and operation condition for electrodeposited CoFeNi soft magnetic film,

Addictive COSO4 " 7H20 FCSO4 * 7H20

Ascorbic acid Saccharin

M 0.07M 0.06 M

05M 0.06 M 0.5M
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Fig. 4. TEM (a) Bright field and (b) Dark field TEM images and
(c) electron diffraction pattern of electrodeposited Coys; Fess) Nisge
film at with continuous current.
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Fig. 5. TEM (a) Bright field and (b) Dark field TEM images and
(c) electron diffraction pattern of electrodeposited Coyg¢ Fezan Niso
film at with pulse current.
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Fig. 6. Crystallization of the electrodeposited metal (a) build-up
existing crystal (b) nucleation and formation of new crystal.
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Fig. 7. x-Ray diffraction pattern of CoFeNi electrodepsited with

(a) continuous current, (b) pulse current on/off time (0.015/0.15),

(c) pulse current on/off time (1.0 s/0.1 s), (d) pulse current on/off time
(0.1 /0.1 s).
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Fig. 8. Variation of saturation induction and coercivity with Cobalt
substitution for Iron in (Co,Fe(_y)ssNise alloys.
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Fig. 9. Hysteresis loop of electrodepsited Cosy Fesq Nisg alloy film.
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CoFeNi alloys are some -of the most studied soft magnetic materials because of their applications as write-head core
materials in HDD and MEMS. Ternary CoFeNi films with high saturation magnetic flux density, Bs and low coercivity,
He were successfully grown by electrodeposition. The optimal composition was Cojy Fess Niss (at%), and Bs and Hc
were 1.9T and 0.16 A/m, respectively. The XRD and TEM results show that the low Hc of the CoFeNi films was due

to very fine crystal particles and mixed fcc and bee phases.
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