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Abgract : The progress of Ni2re dloy plating was reviened. The advantages of Ni2Fe dloy plating technics were
summarized. The bath types, characterigics of various dectro depostion methods, and the gpplied process formulas of
comnon sysems (induding citric acid sysem, BNF sysem, Nylon process, ducose sysem and ascorbic acid systen)
were introduced. The research gatusdf depodtion mechanism and crystd gructure of Ni2Fe dloy , and irfluences of var2
ious factors on Ni2Fe dloy plating deposition were overviened. Development trends of Ni2Fe e ectroplati ng were present2
ed.
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Table1l Processformulae of common sysem of N2Fe alloy plating
BNF [14] Nylon [2] [8] [13]
p( ) (g/L) 300 380l 180 2201%%! 100 125 80 150 200 45 55
p( )/ (g/L) 20 30 20 25 5 15 5 20 20 17.5 20
p( )/ (gL) 15 20 40 80 100 105
p( )/ (gL) 0 45 40 45 40 50 50 27.5 30
p( )/ (gL) 15 20
p( ) (g/L) 28 30
p( )/ (g/L) 10 13 25 30 25
pC ) (gL) 13 3 2.5 3.5 5 2 4
p( )/ (g/L) 0.3 0.4 0.3 0.2 0.8
p( )/ (g/L) 30
p( ) (gL) 4 9
p( )/ (gL) 15 50
() / (mL/L) M2l 20
() /(nL/L) HAN2S 2.5
p( ) (gL) 60 80
p( ) (g/L) 1 1.5
p( ) (gL) 0.2 0.4
ABB / (/L) 4 8
BNF2L / (mL/L) %5 35
BNF2 / (mL/L) 0.8 1.2
p( )/ (g/L) 0.05 0.15 0.1 0.3 0.2 0.3 0.3 0.05 0.1
791 / (/L) 3.8
J/ (Al dm?) 2 6 2 2.5 2 5 2 10 35 2 10
8/ 55 60 65 55 65 50 70 55 65
pH 2.5 3 3.0 3.5 3 4 2.8 3.5 3.5 3.0 3.8
Sni ) S ) 4 51 6 141 6 81
Dahms'%#! (M Horkans T NigY
Crol[ 19! Ni2re : Hy ,
H : pH F"  Ni** Fe(OH)
Fe(OH)2, Fe(OH). (28] Ni2* Rt
: Ni%* , Fe’* : NOH® FeOH™,
Ni2Fe FeOH" Mat2
Fe losz NiZ* Rt ,
1 pH 1 1
, Fe(OH) © Ni(OH) * ,
, pH ,Ni (OH)» ;
Fe(OH) . (o2 2] (24) . Ni2re
Ni2Fe =23 , , ,
Ni2+
[2INji2Fre 412 Ni2Fe
=2 , FEOH"* ,FeOH* Ni Ni2Fe ,
(Ni ®) , Ni® (FeOH) , Ni 3
(FeOH) Ni2Fe , Ni® FOH' Ni?*/F? , ,
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Qimmett , , = Ni2Fe
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25 -



Ni2Fe

Haectroplating & Finishing

FeS+
Fe2+

Ni2Fe , ,
Ni2Fe ; ,
Ni2Fe : ,
; , Hy
;. pH ,
[26 27]
Ni2Fe
Ni2Fe : ,
(28] , Ni2Fe Fe?t
Ni2Fe ,
( )
[29]
: Ni2*
, Ni2Fe
Ni2Fe , Ni2Fe
1 H 1 L2
, PB ,
, Ni2Fe , :
Ni2Fe
[30]
413 Ni2Fe
41311 41313 pH
Ni2Fe ( pH
) 1 1
Fe?t Fe ,
, Fe(OH)3
H H+
=
, 3 318
40 45 g/L
[31 32] [34 35]
41312 41314
Ni2Fe
Ni2Fe
N|2Fe y ] 1 ’ ’
, 41315
Ni

26 -

[33]

pH

May. 2005

pH NiZ*

011 016 gL,

=S =~

()

Fe2+

pH

;PH ,

pH
, 0 e0gL,
20 gL



2005 5 Ni2Fe
Ni Fe ,
Fe , ,
’ Fe3+ 1
5 Ni2Fe
Ni2Fe
Ni2Fe Ni2Fe
Ni2Fe ,
Ni2Fe , :
, Ni2Fe
et
Ni2Fe

(1
(2]

[3]

[4]

[5]

(6]

(71

(8l

(9]

[10]

[11]

[12]

Jauss R T, Tremmd R A. Haing,1973,60:803.
[M].

’ 1

“ 791" [J]. 1981 ,1(2) :30- 32.
, , . /
[31. 11981 ,1(4) :1.
, . NT

,1988,7(2) :1.

[31.

[31.

,1984 ,1(2) :10.

[3]. 11989 ,9(6) :1- 5.
. [M]. : ,
1993. 199.
Hadian SE, Gibe D R. Reddud dresss in dectrodeposts of nickel
and nickeZron dloys[J]. Surface and Qoatings Techrology , 1999 ,122:
119 - 135.

Yin KM, Jan SL. Current pu e plating of nickelZron dloyson rotat2
ing dsk eectrodes[J]. Surface and Qoatings Techrology , 1996, 79:
252 - 262.

Yin KM, Jan SL, Lee C C. Current pus with reverse plating of
nicke 2ron dloysin a suphate bath[J]. SQurface and Moatings Techrolo2
oy, 1996 ,88:219 - 225.

[M]. ,1977. 430.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Bactroplating & Finishing
) . [M].
,1986. 356.
) , , . BHX0
[J]. ,1990,9(2) :1.

Afshar A, Dolati A G, Ghorbani M. Hectrochemica characterization of
the Ni2re dloy dectrodepostion from chlori deitrate2g yoolic acid lu2
tions[J]. Materids Chemidry and Physcs, 2002 ,77:352 - 358.
Brenner A. Hectrodepodtion of dloys[M]. New York: Academic
Press, 1963.
Thomas C F. A posshle role of eectrode filming in abrormd depostion
o dloys[J]. Suface and Qoatings Techrology , 1996 ,82:65 - 69.
Dahms H. The irfluence of hydrolyss on the depostion and co2depos2
tion of iror2group metds (Fe, @, Ni) a the dropping mercury eec2
trode[J]. Hectroand Chem, 1964 ,(8) :5- 12.
Dahms H, Croll | M. The amonmalous codepostion of nickelZron dloys
[J]. Bectrochem. Sc. , 1965,112:771 - 775.
Dahms H. The irfluence of hydrolys's on the depostion and co2depos2
tion o iror2group metds (Fe, ,Ni) a the dropping mercury electrode
[J]. Bectroand Chem,1964,(8) :5- 12.
Dahms H, Coll | M. The anomalous codeposition of nickeZron dloys
[J]. Bectrochem Sc ,1965,112:771 - 775.
) , . [J31.

,1989, (5) :693 - 698.
Horkans. On the role of buffers and anionsin nickeZron € ectrodepos2
tion[J]. Hectrochem Sc, 1981 ,45:128.

Matloz M. Qonpetitive adorption fects in the eectrodepodtion of
iror2nickd dloys[J]. Hectrochem Sc, 1993,140:2272 - 2279.
AllenB, Chi C H. IronZoobdt and ironZoobdtZnickel narowires de2
posted by puls=2reverse dectroplating[J]. Hectrochemigry Communi2
cations, 2003, (5) :78 - 82.

. [J]. ,
1994 ,14(6) :5- 7.
. [3].

,1996,25(1) :9- 12.
Czewinki F. The microgructure and interna sressof FE2Ni nanocrys2
taline aloys electrodeposted without a sresreliever[J]. Hectrochimi2
caActa, 1998 ,44:667 - 675.

Honggi Li , Fereshteh Ebrahimi. Synthes's and characterization of elec2

trodeposted narocrygdline nickeZron dloys[J]. Materids Stience and

Engneering, 2003 ,A347:93 - 101.
) ) . [31.

,1998 ,31(9) :19- 21.

. [J3].

31(1) :12- 14.

i ’

[J]. ,1994 ,16(6) :4- 7.

. [31. )
1990,19(5) :15- 21.
Zeh N, Landolt D. The irfluence of boric acid and suifate ions on the
hydrogen formetion in Ni2Fe plating eectrolytes[J]. Hectrochimica Ac2
ta, 2000 ,45:3461 - 3471.

Yin KM, Lin B T. Hfects o boric acid on the eectrodepostion of
iron, nickd and iron2nickd [J]. Suface and Qoatings Techrology ,
1996 ,78:205 - 210.

27



