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Effetcs of Addition of Nano-diamond on Structure and Properties of Ni-P
Composite Coating of Magnesium Alloy

BI Xiao-qin, WEI Ya-lin

(School of Materials Science and Engineering, Henan University of Technology, Zhengzhou 450001, China)

ABSTRACT: The work aims to improve mechanical properties of magnesium alloy electroless plating. Different concentrations
of nano-diamond were added in Ni-P plating solution by selecting reasonable Ni-P plating process parameters of magnesium al-
loy electroless plating. The coating morphology was compared by observing microstructure morphology of the obtained coating.
Changes of coating structure were analyzed based on heat treatment of the composite coating. Wear resistance of the composite
coating was detected by measuring friction coefficients of the coating before and after thediamond was added. Corrosion resis-
tance of the composite coating was detected by checking quantity of corrosion spots on the coating. With the increase of nano-
diamond concentration, morphology of the composite coating improved. The microstructure morphology was uniform and dense
when 6 g/L of nano-diamond was added. Coating structure transformed from non-crystalline to crystalline and microhardness
increased significantly as a result heat treatment. The friction coefficient of coating reduced and was stable when diamond was
added. Compared with Ni-P coating subject to eletroless plating, less corrosion spots were present on the composite coating after

nano-diamond was added. Mechanical properties of the coating are improved greatly since nano-diamond is added.
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Fig.1 Appearance of the composite coating after adding different diamond concentrations (500x)
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Tab.1 The different nano-diamond concentration of coat-

ing microhardness change before and after heat treatment
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Fig.2 XRD patterns of composite coating without heat treat-
ment
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Fig.3 XRD patterns of composite coatings with heat treatment
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Fig.4 Nano-diamond influences composite coating friction
coefficient
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Tab.2 Number of plating corrosion spots

J 1 B 5 8 em ™

I fum NiP NP Ak BN
12+1 5.0 2.9
15+1 3.5 1.7
18+1 1.2 0.7

Ko BEEDEZ ISR AR, B ok B A P E D/
PR B0 S BRI, BB, YR B I ik
REBGS o T 44 2K 48 W 7 F80 I A B ) (0 0 22 2 i 1
e, BORENIA R EAE Ni-P 2P ME S
PR, TR KRR TR LR, e 7=
RIS 5 Sk 1 FE

3 4R

YR AW R IR R 6 g/L i), FRmiffeiR
VRS | 5], MRS 850HV, AREE Nk,
Yk ENIA AR AR, ERm L, Bl
BEPEEUE R, BRI,

KBRS 2 A 2R 2540 RS A Al E Ay
i, RBEZNERN IVER, B2 nT k%] 1026HV

Ni-P-44 Kk & NI 52 5452 B R 5 Ni-P
B2 0 PR R B B R e R/ MBI, B A 882
FA) T S A A

P2 FLBUR GRS WA M KR ERAL, B
Ry ) Ly )L o

2% 30k

(11 EB0ED, JRPHEGN, TR%E%, 5 B R BER S AR

BUIR[T]. 2 TR, 2015, 12(4): 129—141.
WANG Xin-yin, ZHOU Ya-ru, ZHANG lJian-qing, et al.
Research Status of Hydrogen Evolution During Magne-
sium Alloy's Corrosion Process [J]. Equipment Environ-
mental Engineering, 2015, 12(4): 129—141.

[2]  SEIFZADEH D, RAJABALIZADEH Z. Environmental-
ly-Friendly Method for Electroless Ni-P Plating on Mag-
nesium Alloy[J]. Surface & Coatings Technology, 2013,
218: 119—126.

[3] LIU Y, THOMPSON G E. Anodicilm Growth on an
Al-21at%Mg Alloy[J]. Corrosion Science, 2002, 44(5):
1133—1142.

[4] YU Liu-hui, HUANG Wei-gang, ZHAO Xu. Preparation
and Characterization of Ni-P-nano TiN Electroless Com-
posite Coatings[J]. Journal of Alloys and Compounds,
2011, 509(12): 4154—4159.

[5] LI Zhong-hou, ZHENG Feng, DAI A-gan. Direct Elec-

[10]

[11]

[12]

[13]

[14]

[16]

troless Ni-P Plating on AZ91D Magnesium Alloy [J].
Transaction of Nonferrous Metals Society of China, 2006,
16(S3): 1823—1826.

TRALHE, R GURBRURIGKZ5HE M)
AR, 2001

ZHANG Li-de, MOU lJi-mei. Nanomaterials and Nano-
structures|[M]. Beijing: Science Press, 2001

FEARA, WhE. AREET R -G R R E M. Kb
AL, 1997.

YAN Dong-sheng, FENF Rui. Material Nova-Nanomat-
erials[M]. Changsha: Hunan Publishing, 1997.

DELONG H K. Plating on Magnesium[J]. Metal Finish-
ing Guideline, 1978, 76(1): 175—183.

DENNIS J K, WANMK Y Y, WAKE S J. Plating on
Magnesium Alloy Die Casting[J]. Trans IMF, 1985, 63:
74—280.

XUBRoE, M, EEK, % Mg GanpimEm].
JE TR 5PPHR, 2001, 13(4): 211—213.

LIU Xin-kuang, XIANG Yang-hui, WANG Qu-dong, et
al. Corrosion Control Technologies for Magnesium Al-

et B

loys[J]. Corrosion Science and Protection Technology,
2001, 13(4): 211—213.

WHIT, L Ba e B Ni-P-SiC BRI
7 Bt T.25. W E: CN101665930A[P]. 2010-03-10.
GOU Yin-ning, HUANG Wei-jiu. Magnesium Alloy Di-
rect Electroless Ni-P-SiC Plating Formulations and
Process. china: CN101665930A[P]. 2010-03-10.

VR FH. 40K 4 M7 i PR SR 40 HOWFSE (D). )
;IR 2007

XU Xiang-yang, Deagglomeration and Stable Dispersion
of Detonation Nanodiamond Particles|D]. Hunan: Central
South University, 2007.

kg, B, SRR, Ni-P-AUR R beE R A
MEI]. BBES R, 2006, 25(10): 5—7.

YANG Zhan-zheng, Lyu Guang-shu, CAI Gang-yi. Study
on Electroless Ni-P-nanodiamond Composite Coating[J].
Electroplating & Finishing, 2006, 25(10): 5—7.

b, T, B, 4 Cu-Co-P AER G &
R A HERERIE[T]. FRMHAR, 2015, 44(8): 67—68.
LI Zhong, WANG Li-na, JI Fu-xiang, et al. Preparation of
Cu-Co-P Amorphous Alloy by Electroless Deposition and
Characterization of Catalytic Properties[J]. Surface
Technology, 2015, 44(8): 67—68.

MAZAHERI H, ALLAHKARAM S R. Deposition Cha-
racterization and Electrochemical Evaluation of Ni-P-
nano-diamond Composite Coatings[J]. Applied Surface
Science, 2012, 258: 4574—45380.

QUEREIA G, GRIGORESCU I, CONTRERAS H, et al.
Friction and Wear Behaviour of Several Hard Material
[J]. International Journal of Refractory Metals & Hard
materials 2001(19): 359—369.

M, BRATY. HEAARMEFEFBIE ALOS-TIO,
K@%&FE’JW JEEERTIE ). MR, 2012, 41(2):

20—21.

LI Xing-cheng, CHEN Ju-fang. Research on Corrosion
Resistance of Al,0;-TiO, Ceramic Coating Prepared by
Lasma Spraying on Magnesium Alloy[J]. Surface Tech-
nology, 2012, 41(2): 20—21.



