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Abstract

The composition, the preferred orientation and the magnetic properties of the CoFeCu
alloys electrodeposited under various electrolysis conditions in sulfate baths were investigat-
ed. As the D.C. current density increased, the Co content in the alloy electrodeposits in-
creased, while the Cu content decreased and the Fe content remained constant. The effect
of magnetic field up to 300 Oe on the composition of alloys was negligible, The Cu content
of the alloys deposited in pulse current increased noticeably with increasing off-time, while
the Co and Fe content decreased. The coercivily of the alloys with 3.5 to 7.0wt.% Cu was
1.0 to 2.0 Oe, but increased noticeably above and below that composition. The application
of magnetic field during deposition decreased the coercivity of alloys. The saturation flux
density of the alloys with 3.5 to 5.0wt.% Cu was relatively high in the range from 16 to
20.7KGauss. The anisotropy field(Hk) of the alloys deposited under the magnetic field{50~
300 Oe) ranged from 18 to 22 Qe. The alloys had fcc structure with (111) preferred ori-
entation, whose distribution increased a little with increasing magnetic field.
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Table 1. Bath composition and electrolysis con-
ditions for CoFeCu alioys.

CoS0, - THLO : 56.2

Bath FeS0, - ThO : 5.56
composition CuSQ, - SH.O 0.002~0.004
H,BO, . 24,7

(g/L) Na saccharin : 2
Na lauryl sulfate 0.2

pH : 35

D.C. Temp. : 30C
electrolysis Current density : 1~5A/dm"
Magnetic field 0~300 Oe

ol I . 1~5A/dm?

| e : 10ms
electrolysis to © 1)~200ms
Cathod : Cu-sheet

Other Anade A Co-sheet

- Electrode distance 5.5em
conditions Electrode area 4 x dem
Paddle speed 20cm/sec
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a0 Table 2. Composition of CoFeCu alloys with Na
a5 |- __:(.;,:—;—::; lauryl sulfate vs. magne%‘tc figld{Hex).
_sof //@ C.D. Composihio?{ of ai)loys(wt.%) j
S (0e
T 75 o 0.004M Cu  0.002M Cu (A /dm?) 5 £ 50 5
E L G-6:Co e—e:Co [Co | 807 | 810 8L5 815
g 7 AeaiFe A e | [Fe| %2 | 90 [ 90 | 90
g 15 |- |Fm8 0y E—a :Cy Cu| 101 10.0 95 9.7
> ~ Col 827 | 834 82.2
T 10} AexTAmdeeshee—dd 2 [Fe| 100 9.6 - 9.6
'%ﬁ\k\ Ca | 72 7.0 8.2
& i S  Co | 850 85.2 84.1 84.1
o e 3 [Fe | 100 10.0 0.3 10.0
0 y ‘ Cul 50 4.3 5.6 5.9
¢ 1. 2 3 4 5 & Co | 856 | 852 | 848 | 86
Current density(A/dm?) 4 | Fe 98 10.0 10.8 9.8
Cu 4.6 4.8 4.4 4.6
Fig. 1 Composition of CcFeCu alloys obtained Co 86.0 a5.0 ]5.3 85.9
from bath(Table 1) containing Na lauryt 5 | Fe 10.0 10.2 10.7 10.1
sulfate and Cu ion as function of cur- | Cu 4.0 3.9 4.0 40

rent density. Fe@iope 10~112wl% a2 A A4e g

V& Jehiglsh CoFe 29@-3e] %9(Table 3)

85 ¢ 5 WEURS Wshe @eld Fedtdol 10~10.
55 Swi.% WelsA LBt 2ol Wb gl u)
T Cugdd] of% Fegrad WAy 9% 98
8 45 & 2 7 Uk 2@ A T Cude T
Z 350 o] 0.002Mel 4 0.004Meog Zri®e] wekA
5 ,.f / G Co 2 Cu Bk A2 Foo) Dad
5 1 o} Frherel 1 WAhgre) garel ARYS T &
3 15F 8191tk Table 28] Ashsl o] FaA Al4e) A
o5t ol W YFHAL AL BEEA wgen, &
e ol mAE Ao YTE 9ee T & AU

-0.2 -0.6 -1.0 -1.4 -1.8 Table 38 ZAUEZ @ 2@ salEgs
Cathode potentiai(V vs. SCE) 271 FAsted AEa PEel A UEhfds

Fig. 2 Cathode potentigls of CoFeCu alloys and

. . 5 =7 =22 2 Ay
its components in bath(Table 1) contai- Al FAlsl Fel wi g gh
Z od
[}

ning 0.004M CuSQ. 2g/l. Na saccharin Apste] Z=A w]R= Hrbg g
and 02g/L Na lauryl sulfate as function ey 2AnlEES Arbe delde AEE o
of current density. 4 Bo) of mahgyel WA vste] 2Y §

F7be) wepA] Cus REHFULZ 3
Cog] Af-5rl wolzl W Eolef Addc), A Fig. 3~4% %8 45% dawlel Iz ol



(1

g d 7o 3079 A1% 1897

Table 3. Composition of CoFeCu alioys electrode-
oosited from bath containing Na acetate,
Na laurly sulfate and 0.004M CuSO, » BH.O.

Composition of CoFeCu !
co ol alloy (wi. %) Comiposition
I Na lau of CoFe

(Admy Na acetate | lfanrc:y alloys(wi. %)
| | 0Ce | 60Ce | oo'e 600e |

[Co) ‘L 79.6 | 79.8 90.0
LiFe| - - 98 | 9.0 10.0

Cul 106 | 112 -

Col 828 | 837 | 823 | 834 | 895
2iFe| 107 | 109 | 101 | 96 105
[ |Cul 85 | 64 | 76 | 7.0 -—
[ |Cot 841 | 844 | 847 ; 85.1 89.5
|3iFe| Tog [ 109 | 101 | 9.8 104
L Cul 51 ] 47 1 82 | 51
. 1Co| 85.0 | 855 | 856 897 |
l4[Fe] 705 1107 | 100 ~ | 103
D ICul 45 | 38 | 44 | -

Co| 860 | 858 | 86.2 | 859 89.5
\51Fe| 105 | 107 | 101 | 99 10.5
| [Cul 35 | 35 | 37 | 42 -
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Fig. 3 Compasition of CoFeCu alloys obtained
from bath containing Na lauryl sulfaie
and 0.004M CuSO, as function of mean
current density.
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Fig. 4 Composition of CoFeCu alloys pulse cur-
remt electrodeposited from bath contain-
ing Na lfguryl sulfate and 0.004M CuSQ,
vg, off-time.
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Table 4. X-ray intensity of crystal planes of Co-
FeCu alloys vs. magnstic field and cur-
rent density
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Fig. 5 Scanning electron micrographs of CoFeCu alloys
fa—¢) | Alloiys deposited without magnetic feld
{d-~1) o Allows deposited undsr magnetic field{3000a}.
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Fig, 8 Coercivity of CoFeCu alloys obtained from
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Table 5. Coercivity of CoFeCu alloys vs, magnetic
field applied during deposition.

External magnetic field
c.D. , 50 Qe 150 Oe 300 Qe
(A/dm?) .

EA.|EA. | EA. | EA. | BA. | EA.
1 42 | 5.2 {53 | 80 | 54 | 80
2 19 21| 16 201 16 | 1.9
3 14 | 16§11 |15 | 17| 18
4 15 | 15 | 1.2 | 1.4 | 1.0 | 14
5 17 | 18| 1.1 14 | 12 | 15
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Table 6. Saturation magnetizatin of CoFeCu alloys
v&. current density.
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