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PREPARATION OF Ni-ZrO, NANO-COMPOSITE ELECTRODEPOSITS
AND ITS CORROSION RESISTANCE
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. College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing 210016;
2. Department of Mechanical and Electrical Engineering, Suzhou Vocational College, Suzhou 215011

ABSTRACT: A Ni-ZrO, nano-composite were prepared by electrodeposition. The corrosion resistance of
the Ni-ZrO, nano-composite electrodeposits in 10% HCl and 10% H,SO, solutions respectively was
studied by mass-loss measurement. SEM was used to observe the morphology of various electrodeposits
after corrosion test, and the relevant corrosion mechanism was discussed. The result shows that the cor-
rosion resistance of nano-composite electrodeposits prepared under pulse current condition is obviously

better than that under other conditions. The optimum ZrQ, content in nano-composite electrodeposits

and preparation conditions are critical factors.
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WAL MEMK KEUARBF LU HFTEEET WK
AR A EMARE TR EAREEREM Ni-
ZiO, A FEHEEME B, AT SHEEREE 10%
HCI %A 10 % H,S0, W T Ry oh i, 490k E & B
B R S LR AT T SR RIT.

1 L8 F=E

1.1 BERER#NE&

e IR b, B FHARBT K4 315 R 5 AR I L 4R
SR, P HBE R Z A 1:2, AR EBE 4 30 mm. ELI HIF
FRHWY -2HABEBRE P BERADZ-4BFH
gk T, M EE TR H - S HR A B ISR
BT ERREER .

FEE B AT (/1) 300 BREE R .35 |ALE 40 BIER, BT
PR Ao, 30 A 2 B T OK B 4 SR M (40
+2)C, BHEF 300 r/min, pH=4+ 0.1, JIFA}[E] 180 min.
HAERRIC N AR AR (A), B 88 (B), B Ni-Z:0,(O), Bk
W Ni-ZrOy(D) . 5 b it F 492K ZxO, BRI R £ 20 nm ~ 30
nm. FHEE RS AGRE L
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Table 1 Conditions for different electrodeposits

electrodeposits
A B Cc D

process parameters
ig, A/dm? 3 3 3 3
T ons 18 - 500 - 500
Toftr oS - 1000 - 1000
Zr0,, g/L - - 15 15

The i4is the mean current density in the prepared conditions B and D.

1.2 fiRfEsEsR

ERAREEE S, B A % 20 mm X 30 mm B A RIR
FERAE] B A B DAL W . B e R T AR
BEHRANTRABMERRTE, NEFEMEAELER, €
ERMARBEANEHRQS C), FELHEHEREWE
¥ e BAEAT MR, TIOR8 & B M i 2R, [ Y Bl (R 38
REEAERTE, TRPHHKXMGEN 3 4, B ER
HYHE BeEENEX BB RS mR L 8
BT E Y, R F RS EMER A HREX N v =
AG/s X t(g/m?d) . ERBIE FER B A B K8 T /K vh
IHBEHR A TRAFEN PR SRTFENRAX
T4 AE 240 Bl F 487 K7, H B A LEO - 1530VP &g
A AHEEN RS RET RN REIEAHTRE.

2 BR5IHE

2.1 EHEEENRATE

E 1 AR ERMRES N SEM BA, SRFM4N . F
WRE 40 T,pH=4.0, BB R EE 3 A/dm®, BiHEE
300 r/min, B UTFRAT(E] 120 min. B 9] 0, AR K 2 W42
JrMLEE, SR K HIBAR 4.

E2ab 250 RAERMKNETRIE, £ 8
MEFEHAN KRS NZO AXKEECHEERTMEBAEMN
SEMB A, HERFZ 4N . HREREE 3 A/dn?, EH+
ZO, FRBIFHN 15 ¢/L, ERIEBE 40C, pH=4+0.1, 3K
B 300 r/min, BUTFRAT ] 120 min, 337 B vb b TR A
ton =500 ps, 2,5 =3000 ps, Bl 5 T HH 14%.

HAELE 2L, AAEAHERENEATER SHH
HEERAEVEMN AR AXECHEERTHSITH, &
BN, BIREEH S BE. AN EE SR TR
o, GOKREURLRY DA, — 77 T B3 K B AR 1L, B R T B S
MR, FEHASETA LR K, R FEEE, TUE
—EREFEAREGNER AL BREHEEERKT
BHWEEE, —FHE, FRATEZSHER WAL
BURLRE M) R R BRI K, R P EE R &R ah R 1F
Ble7 s g R AR XY, MR TSSO RET, dilkeh
B HEWESRERS AR BRI HENE G oy
EHL, R E RN, ARF NS IMBE, X d T
RITHTEZ G A A MR EAE F4aE 2
/N, PORER I S0 F RS A BT i iR
2.2 £ 10% EhEL % 7 P AT SR fE

LR, 534 AB.CF D 4 il 7E 10% ¥ HC
FRIZHE 72 b, I E A R, e SR mIE 3 R

corrosion rate, g/m’ -+ d
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Fig.2 SEM morphology of different electrodeposits
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Fig.3 Corrosion rate of different
electrodeposits in 10 % HCl for 72 hours
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Fig.4 Corrosion resistance of different

electrodeposits in 10 % H, SO,
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Fig.5 SEM morphology of pulse Ni electrodeposits
in 10% H,SO, after 12 days

Fig.6 SEM morphology of pulse composite-electrodeposits for different corrosion time (a)3 d, (b)6 d, (¢)9 d, (d)12 d

TRPRHE, ARUHAREZNWHEMEE ST
FewER HEMENEWERK, ENEARERN BN
EREMGH R AMY, T hkof 2 4 B4 2 85 il R4
HEMTAREENAKESHER. E#TH 72 02
WL S, Bkrp E & o 4 2 e 50 1 2 B/, LT i
BROAREENARESHERAE VHENER, FWHM
FAHRHERAARIMBEMWE R TRERAET X
HERERYEMEENMEIR M ERTINE, £5
RESRAFZHHER EE KL, ANLER—BRAY
f& =41 (NICLy )

MES EJF, AP CUU B T HER/AD, FERE AR
B ES AR RN RLIER, AE T AN SN E
BEHBGERARELEN A S HHERER, W HT
HABIRE R £ w15 T, T8 (R T 7 4 A
W R gRRY, M FARER M S BEE, A
EHATLRE, MEBELR T AT AR REHFERE
MY ETER HERELBHE, AREREEATHRRA
LW TRMERAER A+ 00 2, B2 & 808 T
U B Ni-ZeO, T & R, T/, R E G AR,
BRALHK BRI, RETERER EREEEL, B
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B R

TR I B AFA i ke
2.3 £ 10% WEER S A P AV R i

B 4 AEFEERE IR 10% H,S0, 78 E i &
SrtRfy X RME. T REARBaESHT, khE S50
BHIBMERMBTHNMERES RERHEMmER. B
EAXEIHMEIMNTEAERDR, SHHRERLE 10%
H,S0, BRPHEMmHERPE/NFE 0%HC BFHE PR
MER, XRATF—FRY SO BA Y, Hx SR
H—EBRENMHIEA, TE 10%HC BER P, Cl MFES
EREWEL R E LA B TR

B 5 kKb iR EE E RS E 10% H,SO, TR P& 12
dEREEHMEHEER. AETR, AR aEE
BEHRA-EREMILE, RUEMBEEERN R XS
EET R M.

B 6a.bycod 5 310 Ni-ZrO, kW HE S BB REE 10%
H,SO, B H M 3d.6 d.9d M 12 d GHERTEES. i@
R, Ni-ZtO, ik H & mEEN R EE R TR, sk h
BAMLTFE 5 PFLE, R I EA BT R HE.

2.4 H W8 EMHMILEET

PRECHERESHEMA AP ZHURABE N
RRATH MR, XEERATHE SSEENBOREHFTF
HEGAREBE AUTILFENFER . B, ERKESHE
B, B5 e ok SR T LS AL B R &R M AR, iz
POARBREREESEANMERER, FEAGHEENASE
FAMSMBE, LB AR, AN KBE S TRREE
T ) S0k BohL, 7] RAIE R b A A SRR I, F UL B T
BREREBBBERTHWRBER, Kt wT AR @ mE R
HEERNEMHE—EEE K, fEARELBRP, BT
PARFRNFE, E—CBFE TR TESRETHERE S
SR U THARSRBTREMNE RN, HEREE S
BEREEMBRMIBETYOL, ¥ BEEBIER, B
HERBURMRE, KBRS BERER D, F Y
BEAE A Oh BH L B SR BT A DK, 3F B0 R T A BB E N
g0 R REKNE SRR RY, KBTS
BAOSHH SN S# SRR, URETEEASRAFT AL
EReRBRAEMER HEREESCHEREMAREMY
5B E, AR IEERE Y HE.

LW RE R, EELREST, H& N-27O, B
WAk E & B ERN, W PR BR A BRI 4 5%
BEISHI0LEL XEENERFHRENYHEZE
HEEWEEESHERTMES R, F AL ERER
REMALEARAZRMESEERYHMEE. A4 HEE

FHKFRTCEIMK HEMFERAREERRE WES
BE® FOKBRZ ARG~ EEAR, SBRASHEREN
WL —E YR TAXE 4 SRR vk gy w0
P, MIRF ST S s 2 T i vk i f EOR A, VKR I &
ERFERERET.

3 &g

XEMAREREM Ni-ZrO, 4k EEHERE 10%
HC1 #1 10% H,SO, & B H i titEoF TR 8, kv ok 2 &
HERNHEEH BRTHRZGE TRHNENEERER;
ik ESRERNHIMEBURRMEERTRLE
FHAFRABRERENMERS, EXNEENRBTH
KBREIMA, R EENARFE R IOEE, LREX
N RRER T AamERRTHLEREE RBET
PEv A BT, AROE LR T B K.

EE 30 .

[L1EX, W kTS WA, LFBEM, 2003, 66(3):
178.

[2]Kim’S K, Yoo H J. Formation of bilayer Ni-SiC composite coat-
ings by electrodeposition[J]. Surface and Coating Technology,
1998, 108 ~109:564.

[3]Chen X H, Peng J C, Li X Q, et al. Tribological behavior of car-
bon nanotubes-reinforced nickel matrix composite coatings[J].
Journal of Materials Science Letters, 2001, 20(22):2057.

[4]A Moller, H Hahn. Synthesis and characterization of nanocrys-
talline Ni-ZrO, composite coatings[]]. Nanostructed Materials,
1999,12:259.

[S13KRAI, =B, /b, & REAXFTRER SEE N K MIT
K] PEBAEREFIR, 2003,3(4):99.

[6]% iR, ¥ L, BR, %, ALO-N BRI A SR B4AS
VLERPLE[]]. b T8, 2003,7:31.

(715E, EXH, NKE, §. 20, FEBRE Ni- 20, HEH
B oM EE SN REBEMAERI).AEIRE,
2004,3:21.

(BIRM%E, WIRH. Mg (M. LR, &2 F T A3,
1986.23.

[(OIAE. EBRBHE L RTAIM]. U3 403 Tk AL,
1984.240.

(10158018, TR Y-, RIEM, & . SRS BR X S BEE
Tt PR YRR M [, APEHR Y, 2003, 36(1) : 1.

[11]Mcintryre J F, Conrad R K, Golledge S L. The effect of heat
treatment on the pitting behavior of SiCw/Al2124[J]. Corro-
sion, 1990, 46(11):902.



