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WE: A—F ZInNiSsLBREBERZP, D ABALFRRELE 4 RENEAOHREENET ZIn-NiS2HE, R
Aiathd FR2HE. X HEMTH A b L T3, sF Zn-Ni 6245 2R Zn 45 B G & M B T iRid g 47 T
AR, ERE . FTRAN InNiSLEEREA Y HE, BRAFO R TR A 14.37% 4 85.63%; i@
HARAR BN REREMARFRFEE R In-Ni S 24BN, ERESHA 5% 6 NaCl 5% P Zn-Ni &2 4
B BBt T In 45 B EA T 245 mV, HikdESH A In s B, AR AT ER In4E &6 0.15
4&; £ 1 mol/L 8 NaOH & P, Zn-Ni 424 2 AR st T ZnE EEB T 59 mV, X BiE A% E
R InYEEH 0.86 15, BrikiFed Zn-Ni & &4 B PR IE &R A w2k b AR A A 1R 5% 69 &4k

X HE O BAFRER; Yy ZInoNIiASEE; el kit AR
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A P 2 T A B AR B, AT LA R e B AR P E Zn R AT A R kR PR LAY S
PG, 5 Zo B2 ML, A RIS AR 110 Zo-Ni G &8 2, A0 T Zn B2, A 0 TR A
FrRE, dE— D4R R e, R G SRR RS A 60~ 200 B RN A SRR, THREE 100~
15 70 WY BEER G 6 92 RO T ek RN 1R R 4 Zn BEJZ B9 3~ 6 %, BEAK S 95 & B2 A TRl e Zn PR Bl
PEJE i 3~5 A5, 7R R VR A B AR 5 < B AR S B T T )32 O TR VR S AR RN S5 R 1 L ST
o B R

Zn-Ni & &% AL 283 4 PR, 230000 o A0 S A0 n AHA Y A, Bk 4 PG S, SHEEY
1206 ~1700 1) v H Zn-Ni & 4 WO TH 6 RE ) el . Rl B R 5~ 7 A%, Zo-Ni & &R R £ %
O3 R R APEFIRRPE W R, B S T2 WA Zo-Ni B B 82, ST /D L B 5 A% 1 JE Dl N SR AR A
& T NATH R ALY E BB A OE R R B B E BT R AT Y v A Zno NG R < R A TR A AN
TEAR G BPE R B 5 09 v A Zn-Ni 7 4 B R TR U 16 45 08 T A plop A7 iy 0k — 25 25 50

AT TR P BRCPE B AR ZR ) 45 1 Ty AHEY Zo-Ni & 8R i E Zn R AT 7 4%, R AR
BELLHE PE PR BT . BRI % AR T AR ki BE T . DU ML A2 DR v A Zn-Ni 45 4 92 28 19 JE ol 1 B R JHG 72 it 14
BT AR RN £ A (R B 52 S0 AR 0.

1 XEHEESRIE
A% 52 00 I B 3 G BB BE T IR B9 304 RBEHR . LK M. 30 mm X 20 mm <1 mm, 7EEHE F UL

O WHHY. 2014-12-16
REUH. EREBAARBAESRIIA (51271153).
TEZ A XIBEAR (1990 - By INAREEN, BEAFsE A, 322 Bl B 18 5 T i) BF 5.
WAFEE . WAL, Bz,



2 THRFFRCE A SR http://xbbjb. swu. cn % 37 %

U0 Zo-Ni A &0 2 EETE 5~6 pm Z . B Zo-Ni A &0 T 20N B BERm— KUk — %
b — 7KV — L Zn-Ni & & — KV —Blifk — KBk — T8 — R 5. JEWCR s AR Ik R . H A it S & ik
120 g/L, FALEE 9 g/L, NKEMMRE 5.5 ¢/L, W AWM 15 g/L, WO H K 4 g/L, BIniliE
B, BWIRE 25°C, pH{E N 12.

K H X G AT A (XRD) 38T Zn-Ni & &85 2 1 M A8, X ST RH Cu . A=1.56A, AR
JE K 40kV, BN 50 mA, R T 2458 (SEM) K Zn-Ni & 4488 2 R m K 5. R EDS fig
TEASCRE I Zn-Ni £ 4 95 )2 00 B 4 [R) s 6 FH  DURE B RF CS350 i Ak 2% TAE S K T 304 A5 4K 1 26 1 4%
FEJZM Zo-Ni G &9 )2 i kA rhfe. mib2aaloR H = mR e R, S i o R mHoR itk . 4 Bh i
W R4 R HlA I Zo 88)2 . Zn-Ni A & 0% 2 KSR 304 BIAPE b TRl il 9 56 0 40 B0k 5 %01 NaCl
W VRN 1 mol/L 9 NaOH B A/E b s Ak 2A Ml i B A T, TAEHR R R AN 1 em®, S & T 4E
G B AR VA ISR R VAN e 4o = R VA O I (S5 ) R AP € E I L A N4 s ol
BELL Ay )

2 XWEREHHN

2.1 Zn-NiSE£EER XRD HRAEBEHSHT 2501
K1 Ak 2 PR 4 19 Zn-Ni & £ 9 XRD 200'
g P . N 1 nT LA AE 20 =43, 22°BH B v M1 3
ZneNi 44 (330) BT 19 KW B AE 0 6 62.5°, = '
79° ARSI M0 51, S5 HE ¥ 4 ZoNi 454 XRD ¥ 100
BRI A 8 %5 — W HRARX D= KA/Beosd, M ol
BERTMEE D=2.09X10"" m, #— L& 7§l
K09 ZnNi & 2B 2SR Y M. 5 T4 Rt s 0
Ni,Zn, , FAEWEERE 650° 5% FREHFAES, 26/
R T B v, S0 R o R T 7 U A B 1 ZnNi A2 %R XRD #H

P2 O JHAA R T AU OR 3000 A5 B9 Zn-Ni BE)Z | Zn SRR WIS . A 2O T LUE H, BLTT
B Zo-Ni & G BURLEC B 2] L 8O, TR U RCREUR /NS — , BO A TF 5 B 2(b) il RLUR B4l Zn
B2 14 22 T S BB AN HL I B S R B BT ek X L T LA R R R A A A SRR, A BT
ALV . T B B R By
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(a) Zn-Ni 5&EE (b) Zn R
2 In$ER. InNi EEMERERE
M 1 Haf g, 2t EDS 3 Hril4S Zn-Ni 54822 Ni &2 14.37%, Zn 58K 85.63%, w(Zn) ¢
w(NDZJN 5.96 = 1. 00, Bt B ER & & vl DAEAT R AF Bl A AL 3 . JE B i Ak RSSO L i ol
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z1 InNiGEEETEIMER

JLE w/% X/ %
Ni 14. 37 15.74
Zn 85.63 84. 26

2.2 BEBMARKEEST

K38 Zn B2 . Zn-Ni & & 9 2 E AR B A BT (BT i 73 308 52019 NaCl, 1 mol/L NaOH) i 1k
MR, WAk il 2 P PH AR AR Ak il 22 R0 BH AR i Ak il 26 4 . PR T 3 ) &5 A3 1 R B AR T L . AR R B 5 %0
NaClEH T . Zo-Ni 52820 Qa0 & T Zo 852, Zn-Ni & 45209 [ 16 il S A% T Zo 852 15
1 245 mV, 5 EMATE B TR i SN, R K E) T BN, Zn-Ni & 4 B2 R D BE 1 5R T Zn
BEZ ., RN Zn BE YR B O Zn-Ni A A BE)2 0 6. 78 £, 1 ol H O 8 5 ol B O L A
ROV, b F O 2 R NS G N, Zn-Ni A A2 A IS B R KT Zo RN, X EE R
Zn-Ni & 45 )2 W =4 R ZnCl, « 4Zn(OHD, » AP E K 2ZnCO; « 3Zn(OH), , JEhl=y b kA
BEAE, WREZE ™) ZnO EEERE . HAS S, MiFEIM TR o, BRI T M B 554 Zn-Ni
BEERET v REOLE D, FFEE 7 E k. 572 m25 6 S %, x5 & vk 8 T —
E AE .
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B3 PR TR (5 R AR SRR A R O B B B (AR L
hE 3(O&EEE 2 PR AT K. 76 1 mol/L NaOH EBH Zn-Ni 448200 A S i A2 KT Zn 4%
SRR E AL, $EE T 59 mV. Zn BEZ 0 DR R B Zn-Ni B &R 1,16 A%, AR & T B
S S0 A B ZnCOHD 5 o T Zn-Ni G 4 85 22 v (0 B 15 08 PR 3 R A7 R g, BB B VA A, B2 )2 b i i
0 R A A S ol S E — B g
2 RERE G FE R ) EE R IR T R o B O B L R R okt R

R i T U TR FE & Iow/mA Eou/V J o /(A e m™?)
5% NaCl Zn-Ni & &% 2 3.222X107° —1.105 3.222X107°
Zn P% )2 2.184X10°° —1. 350 2.184X10 7
1 mol/L NaOH Zn-Ni & 42 2.698X10 " —1.498 2.698%10 *
In Y52 3.123x10°" —1.557 3.123X 107"

2.3 TEkMBEmiEsHR
B 4 kil 2% B9 E Y )2 7E 8 oA BT b B9 3 T BE BT R . FE A — R R, R R B R —E Y
B, iy 15 356 HE B A9 R /0N [R) H R 7 A VR P G R Ak 2R S N Y ME B R B A G, 7E 28 TR BH BT R3S R LAY 2 1R
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P38 rh BEL T 8 194 24 A2 B R 0 AR FRL O 00 0 A O /0N o A O T B R T A R O b 0 A A 3 i B
KB/ PO REREAR L B 4 (o ACD R AFR M AEPIRE W T ZoNi G BRI Zn R AR
SR it ok BE
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D ASCl il Aty A B Zo-Ni G A 882, R A 20 HOR Dl it i R 80, R T BB T AU XS Zn-Ni
B AR IEAT U T, AR R W] Zn-Ni & 4 B AVEE G 5T 5 20 85000 ) Dl 14, 37 %61 85. 63 %, w(Zn) ¢+ w
(ND#j 4 5. 96 ¢ 1. 00.

2) TEFE A ECH 5200 NaClIE W Zn-Ni & 4552 09 JE i b S A X T Zn 852 IER T 245 mV, H
JE ik B R Zn BEJE ) 0. 15 %5 £E 1 mol/L A9 NaOH T Zn-Ni 4 4882 10 )& il el 07 A0 X T Zn 4%
FERIER T 59 mV, Rl i % B 2 Zn $E2 19 0. 86 £

3) 5 Zn BEEMIL, Zo-Ni & &8 )2 0T Re RAF . FHA R i A7 & . B ik e i 85 B /DN | ol o 8 2
PR, E A AR AT . A AR K T .
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Study on Microstructure and Corrosion
Resistance of Alkaline Zn-Ni Alloy Plating

LIU Xiao-dong. NIE Chao-yin, ZHAO Yang. NIE Yan-zhong

Faculty of Materials and Energy , Southwest University , Chongqing 400715, China

Abstract: A Zn-Ni alloy coating was quickly prepared on 304 stainless steel surface in an alkaline Zn-Ni al-
loy plating solution with the electrochemical deposition method. Its microstructure was testified with scan-
ning electron microscopy and X-ray diffraction graph, and the corrosion resistance of the Zn-Ni alloy coat-
ing and the Zn coating was studied and compared with electrochemical workstation. The results showed
that the crystal shape of the Zn-Ni alloy coating obtained in this study was of the y-shape and that the con-
tent of nickel and zinc was 14. 37 % and 85. 63%, respectively. The corrosion resistance of the Zn-Ni alloy
coating was testified in environments with different dielectric solutions. The potential of the Zn-Ni alloy
coating was 245 mV higher than that of the Zn coating in a 5% NaCl solution, which indicated the driving
force on corrosion on the surface of the Zn-Ni alloy was much less than that of Zn, and the corrosion cur-
rent density was 0. 15 times as much as that of Zn. The potential of the Zn-Ni alloy coating was 59 mV
higher than that of the Zn coating in a 1 mol/I. NaOH solution, and the corrosion current density was 0. 86
times as much as that of Zn. The Zn-Ni alloy film showed a strong corrosion resistance in either neutral or
alkaline solution.

Key words: electrochemical deposition; y-phase Zn-Ni alloy coating; potentiodynamic polarization; corro-

sion resistance; AC impedance
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