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Effect of Stirring Speed and Particle Size on the Particle Content in the
Ni-cBN Composite Plating and Its Mechanism
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Science and Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: Frictional properties of metal-ceramic composite wear-resistant coatings are significantly
determined by the size and content of strengthening particles. The effect of stirring speed on the particle
content in the Ni-cBN composite plating was investigated in a solution based on nickel sulphamate by
using cBN particles with two kinds of particle sizes, and the related mechanism was analyzed. The
results showed that, with increasing of stirring speed, the particle content showed an initial rise and
then decreased. When the stirring speed was higher, the decrease trend of ¢cBN particles with larger size
was more obvious. From the analysis of the relationship along stirring speed, particle size and compos-
ite amount, it was found that the ceramic particles were not just mechanically bonded with the electrode-
posited metal. There should be interfacial force between them, so that the particles could be captured
when the ratio of coating thickness to particle size was very small.
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Tab.1 Pretreatment parameters for TC11 titanium alloy

and ¢cBN
T
T % e -
| mbE | R
NaOH 40 g/L
. Na,CO, 25 g/L )
Bk (TC11) 10 min | 70 °C
Na,PO, 40 g/L
Na,SiO, 5g/L
» HF (40 wt.%) | 250 mL/L .
R (TC11) 30s | =ik
HNO,(70 wt.%) | 500 mL/L
Ni,SO, 50 mL/L
ZH(TC11) | CH,COONH, | 80mL/L | 60s | =i
NaF 50 mL/L
27k (¢cBN) HCI 15 wt.% 10h | =ik
Pk (cBN) NaOH 15 wt.% 1h | =il
12118 (cBN) C,H,,0,SNa 1 gL 1h EiR
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Tab.2 Composition of sulfamic acid nickel plating solu-
tion and electrodeposition process conditions
WP/ (g T 2%
L) | RE/(Adm?) | R/ C
Ni(NH,S0,),"4H,0 150

%

H,BO, 35
3 50

NiCl, 5

C,H,;0,SNa 0.1
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Fig.1 Second electron images and corresponding elemen-

foe AU

tal mapping of the Ni-cBN composite plating under

different stirring speeds (particle size 4 pm)
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Fig.2 Influence of stirring speed on the ¢cBN content in

the composite plating (particle size 4 pm)
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Fig.3 Second electron images of the Ni-cBN composite
plating under different stirring speeds (particle size
10 pm)
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Fig.4 Influence of stirring speed on the cBN content in the

composite plating (particle size 10 pm)
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Tab.3 Comparison of the time and thickness required for

capturing the ¢cBN particles
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