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Study on Microstructure and Properties of Ni60 Coating by Adding Di-
amond Particles
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ABSTRACT: Objective To study the effect of diamond particles on the structure hardness and wear resistance of Ni60 coating,
and compare the differences of structure and properties between Ni60 coating and Ni60 coating with 20% diamond particles.
Methods The preheated Ni60 and Ni60+20% diamond powders were ball milled for 10 h under the protection of Ar gas. The
milled powder was granulated and sieved. The particles sized below 200 mesh were selected as spray materials. Ni60 coating

and Ni60 coating with 20% diamond particles were prepared on the surface of the steel by flame spraying. X-ray diffraction

Wi B 2016-01-15; f2iTHH: 2016-03-03

Received: 2016-01-15; Revised: 2016-03-03

TEZEE N R0E (1988—), J, WL, I ha/ERm TR,

Biography: XU Feng(1988—), Male, Master, Research focus: metal surface engineering.
BIRAEE: JA/NF (1963—), 55, Wit, #HR, W57 e e )@ Rm TR,

Corresponding author: ZHOU Xiao-ping(1963—), Male, Doctor, Professor, Research focus: metal surface engineering.



a5 HoW

WS . TN R BURLAY Ni60 ¥ 2 LU RERT 5T - 101 -

analysis, scanning electron microscopy, micro-hardness and wear resistance tests were carried out for the prepared coating. Re-
sults Ni60 coating and Ni60 coating with 20% diamond particles were obtained with good compactness by flame spraying. After
polishing, the section of Ni60 coating was clean and tidy and had no rough area while there was a large area of rough area in the
section of Ni60 coating with 20% diamond particles. The microhardness of the Ni60 coating was about 694.2HV, and that of the
Ni60 coating with 20% diamond particles was about 891.8HV. Under the load of 6 N and the speed of 1000 r/min, the wear loss
of Ni60 coating for every 10 min was 10.7x10” g/mm? and that of Ni60 coating with 20% diamond particles was 9.6x10”
g/mm’. Conclusion Because of the high hardness of diamond particles, after sanding and polishing, the Ni60 coating with 20%
diamond particles has no pure metallic coatings as clean and tidy as simple metal but appears relatively rough in the local region
of the coating. Through comparing the mechanical properties of the two coatings, the Ni60 coating with 20% diamond particles
has higher microhardness and better wear resistance. Under the condition of low load and high sliding friction speed, the wear
mode of the coating is micro removal.

KEY WORDS: ball milling; flame spraying; Ni60 coating; Ni60 coating with 20% diamond particles; microhardness; wear re-
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Tab.1 Flame spraying process parameters

Spraying O, pressure/ C,H, pressure/ Spraying distance/
process MPa MPa mm

0.5~0.6 0.1~0.12 150~180

Parameters
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Fig.1 XRD patterns of Ni60 coating and 20% diamond +Ni60
coating: a) Ni60 coating; b) 20% diamond +Ni60 coating
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Fig.2 Cross-section morphology of coatings: a) Ni60 coating;
b) 20% diamond +Ni60 coating
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Fig.3 SEM images (a) and EDS analysis diagram (b) of Ni60
coating with 20% diamond particles
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Tab.2 Microhardness of coating

Coating 1 2 3 4 5 6 7 8 9 10 Average(HV)
Ni60-coating 695 663 612 707 711 689 769 670 699 727 694.2
oo

20%diamond 895 863 947 882 865 988 874 850 891 863 891.8

Ni60-coating
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Tab.3 Friction and wear of coating

AW, /(x107° g-mm™?)
20 min
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& 4 5 Ni60 14 )2 1 Ni60+20%4s W A7 14 )2 2 1+
JEE 58 5 100 S 00 i S 9 ) SO T 0 5 o U )2 8 2 I
SR Y — AL FEASRIZR AT AT Bl EE
BN, IRBETEB R THEBBILH S AR KA
i), EAARFRIOG RS | 9% 57 B . 12 B R
e EBRAY R HE 4a ATHIL, Ni60 )2
ST LR WRZ SRR RS O H e
WA, R — SR EIR IR, BRI A
M X EHTAE Ni60 1% )2H, FE7E R L
y-TEE R . RATRARET, ZAHBEETE . PR, EEF
XTFLBR I AR, (HEE TG, PG E 2 DA

EBR I EE T 2T & 4b y Ni60+20%4: Il A3
E45d 40 min BEEEUS B TIES, W LIE
VB B T SR Ni60 12 AR, g DL iR
B i 7 AT

b 20%%: NI +Ni60VR)Z2

K4 BESEESCR R IR E A2 O S
Fig.4 Microstructure of coating after friction and wear expe-
riment: a) Ni60 coating, b) 20% diamond +Ni60 coating
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