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Tab.1 The electrolyte composition and operation parameters of research on amorphous Fe-Ni-Cr electroplating
339 4 & & g/dm’® IT¢38 T %8

CrCl; « 7H;0 100~180 J /(A/dm® 6~16

[Fe?t 3/INi2+ ] 0.02~0.12 T/C 15~35

H3;BO; 35~40 pH 0.5~3.5

H-W(RERD 70~80 t/min 20~60

H-LUEA D 40~100 PR % ABHEBERERN

Ty (B 1) 0.06~0.1 B EE 100~300 r/min

T2 (B 2) 0.05~0. 2 — -

WAJ GREEHRD 0.04~0.2 — —
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Tab. 2 The factors and levers of orthogonal experiments for the electrodeposition of amorphous Fe-Ni-Cr alloys
A 33

7k A B C D F G H I J . K L M
¥ CCls » 7TH,O (g/L) [Fe#*J/[Nitt] — — H-L1/ (g/L) H-W /(gL T/(gL) T/&/L) WA /(g/L) pH J/(A/dm?) t/min T/°C
1 100 0.10 - - 60 60 0.03 0.05 0.02 1.5 8 20 10
2 130 0. 06 - = 80 80 0. 06 0.15 0.06 2.5 12 40 20
3 160 0.02 —  — 100 100 0. 09 0. 25 0.1 3.5 16 60 30
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Tab.3 Results of range of orthogonal experiment results
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CrCl; » TH,O (g/L)  [FertJ/[Nizt] H- L /(g/L) H- W/ (g/L) Tv/(g/L) Tz/(g/L) WAJ/(g/L> pH Jx(A/dm®) t/min T/C
RFe % 3. 30 8.00 6.20 2.10 1.30 1.50 2.90 1.90 2.50 2.50 1. 90
Rui % 2.00 5. 90 5. 80 2.00 1.70 1.00 1.70 2.60 1.90 1.40 2,10
Rer 2. 30 2.10 0. 80 0.90 0.50 0. 50 0. 60 1. 30 0. 80 0.80 0.60
Raum 0.35 0.28 0. 05 0.12 1. 44 1.23 0.21 0.23 0. 49 0. 88 0.20
Ry 0. 40 0.10 0. 30 0. 30 0. 20 0.10 0.20 0.10 0.10 7.90 0.10
Rug 43 45 24 28 12 24 28 46 43 36 20
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Tab.4 The primary and secondary factors and the optimum results of orthogonal experiment
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Fe% B, E; A, I,K,L,F, ], M; H, G A, By E; F; G Hy I J: Ki Ly M,

Ni% B, E; Jy M, A, F, K; G, I, L, H A B Ey F3 Gs H: I, J. Ki Li M

Ct% A,B; J; F,E,K,L, M I,G H A;y Bs Ey Fy G, Hs I, J; Ks Lo M,

Xam G, H; L, K; A, B, J, I, M; F, E Az By E; F3 Gy Hy I J» K L M

Yme L; A,E,F,G,I,B,H, J, K, M A, B; E; F» G Hy I, Js Ki Ly M,

Zgg  J B K. A, Li 1L, F,H.EM G Ay By Ey Fi Gy H, I, T, Ki L M,
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B EARINFAERTREFEWNURER .58
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Tab,5 The optimization formulation (FNC plating bath) and operation parameters for

the electrodeposition of amorphous Fe-Ni-Cr alloys

M 4 TR/ (g/dm®) IZ23% TE%E

CrCl; - 7Hz0 130 T/C 20
[Fez*+J/[Ni2*] 0.06 pH 2.5
H3;BO; 35 J /(A/dm¥ 12
H-LUE&AHD 80 ¢t /min 40
H-W(E& =)D 80 ok 100~300 r/min
TIGEMA 1 0.09 - -
T2(E A 2) 0.25 — _

WAT (EEEHERD 0.06 — —

2.2 EEOAR MEREWHE

ZAMERECEMMNE LR (LA 1), ALK
FNC B R BILRKAM FeNiCr f£EENRE
WMAFESE, SEHE Cr.FeNi G & EE MM 8
BREWR B —RFIHE FHFH /MR R, 5%
Sa/NER B AR, B B, AR R B OE R AR . 4
P 1Ca.b) & 2L BE e UL AR A 1] A9 JE <, BB R T /D
R LB LB A BB TR EEREN, e
BERESHIA—-SH MR, BAFEEMEA,. B
I, TR & S8R LR A BT BT 14 6E.

=20 min J=12 A/dm*7.0 k

=40 min /=12 A/dm'6.0 k
a b

B1 FadFeNi-CrésiEtiae +2H#A (SEM)
Fig.1 SEM of amorphous Fe-Ni-Cr electrodeposite
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S AT B A G 3 R 0 2 YR R
h BN H-W R A HL RN S M 2 T 3%
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Ni-Cr 802 B3k A 4510,
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B2 3EdhA Fe-Ni-Crég &4 X-ray 4745 B
Fig.2 X-ray pattern of amorphous Fe-Ni-Cr alloys
electrodeposite (Cu Ka,Voltage 50 kV and
Curret 100 mA)
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A novel optimization process for the preparation of

amorphous Fe-Ni-Cr alloy
HE Xiang-zhu''?, ZENG Zhen-ou?

(1. Department of Chemical Eng. ,Xiangtan Polytechnic University, Xiangtan 411201,China;2. Department of Chemistry,

South China University of Technology , Guangzhou 510641, China)
Abstract: A electrochemical process has been proposed for the preparation of a mirror bright amorphous Fe-Ni-
Cr alloy. The method of the electrodeposition of amorphous Fe-Ni-Cr alloys has been optimized through adop-
ting orthogonal experiment. The effects of electrolyte composition and operation parameters on the properties
of the amorphous Fe-Ni-Cr alloy deposits are discussed respectively. X-ray diffraction (XRD) and Scanning E-
lectron Microscope (SEM) are used to characterize the properties of the deposits. Experiments show that the X-
ray diffraction exhibits only broad humps at 20=41~47"for amorphous Fe-Ni-Cr alloy deposits and SEM shows
that the deposit contains only a few fine cracks but no pinholes. The microhardness of deposits is up to 530HV,
up to 8. 7 pm thick amorphous Fe-Ni-Cr alloy deposits with a mirror like appearance, which contains 54. 4 %Fe.
33.9% Ni.11. 7% Cr, is obtained at room temperature. The plating bath are environmentally harmlessand
steady. 2figs. ,5tabs, ,22refs,
Key words:amorphous alloy; Fe-basic alloy; electrodeposition; novel process;orthogonal experiment
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