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Abstract

The composition, the microstructure and the magnetic properties(HC and Hk) of Fe—~Co—Ni
alloy electrodeposits were investigated according to the electrolysis conditions using sulfate bath
paddle agitated. The current efficiency of the alloys electrodeposition was considerably low in the
range of 16~50%. The Fe content(wt.%) of the alloy increased from 20% to 57% with current
density, while N1 content of them decreased in the range of 70~24% respectively, and Co content
was nearly constant. As a result, Fe/Ni ratio of the alloy increased from 0.3 to 2.0 showing the
anomalous codeposition.

The structure of the alloy changed from fcc to the mixed one of fcc+bec with the increase of
Fe/Ni ratio. The preferred orientation of the alloy with fcec and bee structure were (220) and
(110) respectively. The alloy with Fe/Ni ratio(0.3~1.2) had the lowest coercivity of 0.4~0.8 Oe.
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Table . 1 Bath composition and electrolysis condi-
tions of Fe—Co—Ni alloy electrodeposits.

NiSO, - 6H,0 : 240
FeSO, « 7H,O : 98
Composition | CoSO, » 7H.0 : 12~35
(/) H.BO, : 40
Na Saccharin : 1.5
Na lauryl sulfate : 0.25
pH : 2.0
Temp. : 50C
Current
Electrolysis | density(A/dm?) 05~30
conditions | Cathode Cu—sheet
Anode Ni-sheet
Electrode distance 5.5cm
Electrode area 4 X 4cm
Paddle speed 40cm/sec
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Fig. 1. Cathode current efficiency vs. electrolysis
conditions.
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Fig. 2. Cathode overpotential vs. electrolysis con-
ditions.
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alloy deposit vs. curent density. a) Metal
content of alloy deposit, b) Fe/Ni ratio in
alloy deposit.



198 AT A29W A3E 1996

Hez dA% FrhEAT 53] AFEET 1.0A
/dm? ooz ZFrte z=AdqA §F Fe/Ni o]
7b 1.0~2.08942H4 o F2 Fe/Ni ¥](0.37)
vlsle] Ags) sz webd s R 4R
Feo] gau|7} AAF] ZF7td o)y =3
(Anomalous codeposition) 9] E3& 1Jeld e ¢
+ A%tk Ni-Fe @39 o4y dadad] dig
Hessami—Tobias 2d®¢] o]3}8 Ni—Feeo] A3}t
& Ni** o Fe'*o]2e] Boz o]fojd ¥ o}
vzt i AErE 340l A ET @A &
NiOH* ¥ FeOH* 9] #4tstEe]l A& ofsf 2
gActy 7Sk Al AP AR o3}
o 2FRY FH9| pH ol 7138t FeOH™ %
NiOH* ¢} EdF=E7r} 4 HEEoh F7tdo. &
& FeOH™ ] #fel4d<7F NiOH" 9] ZfEo} 32
F AE2 Yooz SFFFYUY FeOH™ FAtstE
ol29] =%y} o] ARTF WA HA Hu
m2tr] FeOH* ol&ef EAEI[HY F&EL0]
Bty Fojgozi Nidzo] JAdtt 43t
o} B 24l HidANE Hessami 59 22
o ofsted A Z A 5 AU
2 A¥dx 0.7A/dm? o|ste] A ARUEA
S3FAe pHASol mago 2N Fepilst
o] 29| FAjo| AT wetr] FFe| Felw
| & =40 2HE R $E Vel o2 ¥
"ot dhge] ARUEsE 1.0A/dm® oo
74 webA 2ty 9 OH o9 =%
7tell st F&FAIEE o] 9 TRt TUHHS
W oj4y Hato] A o]foA L waA
79 Fedtd 2 Nigtapo] 4zt 3349 Aoz 3
A=t H. Dahms $%& Ni-Fe@gZ9 Z$¢ A
AFUE EE 2B F2LAAF] 2HAA Ni
o] Z7HE e FARIA L H, S. Hessami %2
Ni-Fe 35 AsfoM AFLEY F7F B &5
A7t &9 waoz ZUHgd] wEki EHF
OH™ol&9] =7} 7+ & =AM vk AUk

E3 FalY Fof Codel ol 12~35g/ ¢

o mo fr

off L

80

0.5A/dm? : -
1.0A/dm? ; — —
3.0Adm?; — — —

70

60 |-

50

40

30

20

10

Metal content of alloy deposit(wt.%)

0 ! L I x 1
10 15 20 25 30 35 40

CoS0, - 7H,0 content in bath(g/L)

(a)
2.5
® : 0.5A/dm?
m : 1.0A/dm?
g 20 LALOA’D/
s
H
e 151
Q
)
©
= ././-//'
.g 10 I
®
pd
® 05}
L
0.0 I. | 1 | 1

10 15 20 25 30 35 40
CoSO0, - 7H,0 content in bath(g/L)

(b)

Fig. 4. Metal content and Fe/Ni ratio of Fe—Co—Ni
alloy deposit vs. electrolysis conditions. a)
Metal content of alloy de o — posit, b)Fe/Ni
ratio in alloy deposit.
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Table 2. X—ray intensity of crystal planes of Fe—

Co—Ni alloys according to electrolysis
conditions.

CoS0, - TH,0 content in bath(g/L)
C.D. |[Crystal 12 16 25 35
(A/dm*)| plane | Int Int.
(cps) f (cps) £ (cps) f (cps) ;
(111) [ 501 [1.00]536 {1.00| 370 |1.00| 429 | 1.00
05 | (110)
(200) |410]0.82]39310.73| 301 {0.81 [ 306 {0.71
(220) |14412.881605/3.00|1291)3.4911363|3.18
(111) | 548(1.00(512]1.00{ 455 }1.00| 327 | 1.00
0.7 (110)
(200) |403(0.73|460{0.90| 388 [0.85 320 [0.98
(220) 1592(2.91[1690]3.30(1681{3.69 (1221}3.73
(111) {495 {1.00} 605 [1.00| 614 |1.00 593 |1.00
(110)
1 (200) | 383 }0.77] 494 ]0.82] 362 |0.59 | 474 | 0.80
(220) [1243{2.51|1607(2.66 |1546)2.52 [1454| 2.45
(111) | 244 [1.00]| 204 (1.00] 143 {1.00| 126 {1.00
3 (110) | 81313.33}434(2.13|1203]|8.41 { 966 | 7.67
(200) | 240(0.98] 231 [1.13]|175]1.22| 166 }1.32
(220) | 768]3.15| 774 13.79] 831 |5.80 | 698 | 5.54
R : Intensity ratio (hkl)/(111)
(110) : lattice plane of bee
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Fig. 5. SEM microsturcture of Fe~Co—Ni alloys.
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