FmFEAR A8 E o
- 252 - SURFACE TECHNOLOGY 2019 49 A

tik35 75 m) 33 Bk 4 B T FR Hl £ Ni-ZrO,
MAE S BB ERERD 22N

BRY ", R2FE?, BiRTt', BABZR®, MW, e’
(MREBTKRE, 37 K& 116024; 2. KREKRZ, ST A& 116622)

B E. B IRALEGEHAEL, FATAAEY T @A E IR E & Ni-ZrO, 4 K B a4 Bk
e, Fik VA ASHARAE A R, R BRI AR e B - B W S AR R T ) & Ni-ZrO, 2R AR
A AR B (SEM ), AL (EDS ), X HEATHAL (XRD ), RF 5 R4bL (AFM) LK A4 2
HERETGIR. ML M A F A B, AR AR XDRAL, BRIRBESRBRAAT AR IS ERITE
WA | B N A BHBERMER T A FRA T, R MR T ELMT, &Aoot B IRREEH &6
Ni-ZrO, AR F SR AT KA & TR, HERTMBEA IR E, L6EERMREMRSG, A
370HV, FATRE-Biob &R T #4609 Ni-ZrO, R A 84 E R @ -T %, HARE, LAHEP Zr i
FREN A 827%, k@K Rafe RQIAHH14 82 nm A= 105 nm, EE44EH A 33T N, BEREARTL
W FrEE B0 BEIR T, B MemBi e, JERE% MHD 2 BtER T, Mk EAEEREHRTE, YK
%, BMARERG, FHLERKES Wit feat B AE T RS 4 TR & ARELSEE, F75 @k
Iy 3¢ Ni-ZrO, 4 K B4 B0 ) SR 29 etV Al

KR : Ni-ZrO, AR E G4 E; BE-Fry witA; B oy @ ; MHD 205

hE4SES: TQ153 XEFRIERE: A XEHS: 1001-3660(2019)09-0252-08

DOI: 10.16490/j.cnki.issn.1001-3660.2019.09.029

Effects of Magnetic Field Direction on Properties of Ni-ZrO,
Nanocomposite Coatings Prepared by Pulse Electrodeposition

JIA Wei-ping"?, WU Meng-hua?, JIA Zhen-yuan', ZHOU Shao-an?, ZUO Shan-shan?, YU Wei-wen®

(1.Dalian University of Technology, Dalian 116024, China; 2.Dalian University, Dalian 116622, China)

ABSTRACT: The work aims to investigate the effects of magnetic field and vertical and parallel magnetic field directions on
the properties of Ni-ZrO, nanocomposite coating prepared by pulse-electrodeposition method. Ni-ZrO, nanocomposite coatings
were prepared successfully by pulse electrodeposition (PED) and magnetic field-pulse electrodeposition (MPED) with 45# steel
as the base material. The morphology, microstructure and surface roughness of Ni-ZrO, nanocomposite coating were

investigated by SEM, EDS, XRD and AFM. The mechanical properties such as microhardness, binding force and wear
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resistance were analyzed by the microhardness tester, scratching instrument and the friction and wear tester. Under the same

process conditions, the crystal of Ni-ZrO, nanocomposite coating prepared by the vertical MPED was in the shape of gold

tower, the surface roughness was improved and the microhardness reached the maximum of 370HV. The surface of Ni-ZrO,

nanocomposite coating prepared by parallel MPED was flat, dense and uniform, the weight fraction of Zr in the composite

coating was 8.27%, the surface roughness Ra and Rq values were 82 nm and 105 nm, respectively and the binding force was 337

N. Besides, the wear loss was lower than that in the other two coatings. After the magnetic field is applied, the surface of the

Ni-ZrO, nanocomposite coating is flat, uniform and dense under the MHD effects. The microhardness, binding force with the

base material and wear resistance are better than PED deposited composite coating. Parallel MPED is obviously more

conductive to promoting the mechanical properties of Ni-ZrO, nanocomposite coating.
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Fig.1 SEM image and EDS for microstructure of Ni-ZrO, nanocomposite coating
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Fig.2 AFM image of Ni-ZrO, nanocomposite coating
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Fig.3 XRD spectra of Ni-ZrO, nanocomposite coating
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Fig.6 Scratch morphology of Ni-ZrO, nanocomposite coatings
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Fig.9 Morphology of worn surface of Ni-ZrO, nanocomposite coatings
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