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Table 1 Electrolyte composition and process condition

Item Value
n( CrClz* 6H,0) /mol 0.8
n(NiCL* 6H,0) /mol 0.2
n( FeCly* 6H,0) / mol 0.03
n( NH4Cl) / mol 0.5
n(H3BO3) / mol 0.15
V(N, N dimethyformamide( DMF) ) / mL 500
V(H20) /mL 500
pH <2
Temperature/ ‘C 20~ 30

Current density/ (A*dm™ 2) 5~ 30
100, 75, 50, 25, 10, 5,2.5, 1
0.2, 0.25, 0.3, 0.4,
0.5, 0.6, 0.7, 0.8

Period/ ms

Dutycycle (toi/ t)
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Fig. 1 Scanning electron micrographs of coatings of chromiunrnickel iron

(a) —DC coating; (b) —Pulse deposited coating
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Fig. 2 Energy dispersive spectra of coatings of chromiunrnickel iron
(a) —Pulse deposited coating; (b) —DC coating
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Fig.3 X-ray diffraction patterns of
coatings of chromiunr nickel-iron
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Fig. 4 Relationship between period and
thickness of coating
(Duty ratio 0. 3; average current density 20 A*dm™ ?)
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and thickness of coating
(Period 100 ms; average current density 20 A*d m™ ?)

(FEYTR R B A 5.7 Aodm™ 2) . A HLAE —IF ] i
LR 9) AT LAH e B BRI ] O BE K,
W A7 2182, [A) I BE 5 e U0 AR I TR) A 38 0,



+ 514 - F AT (0 A AR

w 7] P-3
<o L =]
T T

Thickness of coating/um
N o8]
(=) h
T T

15
| B | 1 1 1

L] 1 —i
14 16 18 20 22 24 26 28 30 32
Average curent dencity/(A « dm™)

6 )R M JE 5 LU R SR R
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Fig.7 Relationship between temperature

and thickness of coating
(Period 25 ms; duty ratio 0. 3;

average current density 20 A*dm™ ?)
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Fig. 8 Relationship between pH and
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Fig. 9 Chronopotentiometric curve of
deposite chromiunr nickel iron
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Table 2  Corrosion behavior of pulse electrodeposited chromiunrnickeliron alloy in Imol/ L H>SO4
(J= 20 A*cm™ % duty ratio 0. 3)
Period/ ms Rest potential/ V alV bIV Jol (A®em™?) Ji/ (A*am™ %) Jof (A*am™ %)
E] - 0.228 0. 625 0. 159 1.202x 107 * 0. 1630 0. 100 3
10 - 0.211 0.704 0. 158 2.872x 107 ° 0.171 5 0.078 32
25 - 0.215 0. 664 0. 163 8.282x 107 ° 0.207 5 0.078 32
50 - 0.216 0. 652 0. 166 1. 187x 107 * 0.116 1 0.043 25
100 - 0.218 0.710 0.162 4.008% 107> 0.253 6 0. 089 59
1Cr18Ni9T1 - 0.191 0.716 0.227 2.040x 107 * 0. 0230 0. 005 80

Notes: a, b —Taferl constant; Jo—Exchange current density; Ji —Resulting passivation current density; J» —Sustaining passivation current density
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Pulse electrodeposition of nanocrystalline nickel ironr chromium alloy(1)
—Techniques of electrodeposition

GONG Zhur gqing, DENG Shu-hao, CHEN Werrmi
(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Potentialstatic pulse deposition was used to electrodeposite nickel iron- chromium stainless steel from a trivalent chromium bath at
pH 0.8~ 1, cathode current density 12~ 20 A*dm~ 2 and operating temperature 20~ 30 °C under cycling electrolyte in order to avoid the
bothering from Cr** ion. The results of XRD analysis show that electrodeposits are of nanocrystalline construction which have strong (111) fibre
texture. The results of SEM and EDS( energy dispersive spectroscope) show that the crystal of deposits is found to contain a little sulphur impu-
rity beside nickel, iron and chromium. . The thicker electrodeposite can be obtained by this method. The electrochemictry analyses show that

the higher the current density, the higher the corrossiorr resistence characteristic.

Key words: pulse; electrodeposition; nanocrystalline; nickel irorr chromium alloy
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