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Abstract

Ni-P-SiC composite coating layers were prepared by electroless plating method and their deposition rate,
codeposition of SiC, morphology, surface roughness, hardness, wear and friction properties were investigated.
The deposition rate was kept almost constant independent of the concentration of SiC in the plating solution,
and the codeposition of SiC in the composite coating layer increased with increased concentration of SiC
in the plating solution except the early stage. Vickers microhardness increased with respect to the increased
codeposition of SiC and the heat treatment at 300°C in air for ! hour. It was found that the wear volume
decreased with increased up to 50 wt.% of SiC codeposition, and that friction coefficient increased gradually
with increased codeposition of SiC. Considering the wear and the friction behaviors, the composite coating
layer obtained by using 50 wt.% of SiC codeposition is desirable for the practical application for anti-wear

and anti-friction coatings.
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Table 1. Properties of SiC powder

l Sl Ag el EFG wEAlA F0
L EFNE UBH LR FANAT] S5
228 AT AR WS 7 EE A
28 e H98 95 £5AA B4
47}k GolshA WEHEE Sck
=380 W71 sic YA $ES WFE =
aglo] FYUUL, 4 EIRANM oiA A

HE BA] SIiIC 3P e =39 mA
TZ, BUEE, A%, vpEAISE, eSS AF3st
3 =Fute] AW, 9HId 2 A= FE-
SEM(Field Emission-Secondary Electron Microscope,
=9 Sirion, #)2A}: FEI Company)E ©|-8-8}
#HEA 35, SiC 34 2 EDS(Energy Disper-
sive Spectroscopy, S.d™: VAMTAGE-superdry-II,
A ZAF Thermo Noran)E ©]-&3ste] A3t F
A&A o] st Fu XA dWsid, =5
B AHES n2E (mounting)dt ¥ AThele I o
He SEMoE #FSIIL, o|2RE FAE &
ATt FAEH dolHE MAZ EFAHE
# 5l deposition rateE TR FURE
FAQ g B nEAEAA2 UST(R X
d ™ UST-100, #|ZtA}: Innowep GmbH)E ©]-&-3}
o 243155, H9 349 A4S Surface Area
Analyzer(29™: INSIA AF, #|ZH4}: INSIA)E 9]
g3l A9t A== Micro Vickers Hardness
tester(L9™: DM-8, A|ZFA}: AFFRDE o] &3l &
AR o, ufREAL Micro-Scale Abrasion tester
(=d™: TE66, A &AL Plint Tribology)s ©]&3ko]
50 rpme] IALEEZ SN &S 7Fste] 10003
e 39S wf Lo viRHE dulgo s #Et
SR, 9714 Lo riEE ARE e 2
&3] viRE AH(V)er Sidsidth

b

4
v = 2xb (1)

31 E285 ¥ SiC 3M
oF 12 um/he] EE&EE 7 F48 Ni-P =5

Particle size Density Melting point Surface area Pore volume Purity Impurities
. 2 o 2 3 o Al Ca, Fe, Cr,
2~3 um 3.22 g/lem 2700°C 1.7315 m/g | 0.005240 cm’/g 99% Mn, Na, Ni

Table 2. Bath composition and plating condition for electroless plating

Bath composition

Bath condition

Nikel Sulfate (NiSO, * 7H,0) | 23 g/l
Sodium hypophosphite (NaH,PO, - 7H,0) 20 g/ Temperature (°C) 85
Complexing agent and Buffer 25 gl Rotation speed (rpm) 100
Stabilizer 2 mg/l pH 4.5
Surfactant 50 mg/!
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- Fig. 1. Deposition rate and codeposition of SiC as a
function of the SiC concentration in plating bath.
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Fig. 2. SEM images of Ni-P-SiC composite coatings obtained by electroless plating.
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Fig. 3. Surface roughness of Ni-P-SiC composite
coatings obtained by electroless plating.
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Fig. 4. Three dimensional surface images of Ni-P-SiC
composite coatings obtained by electroless

plating.
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Fig. 5. Surface roughness of Ni-SiC composite coatings
obtained by electroplating.
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Fig. 6. Microhardness of Ni-P-SiC composite coatings
obtained by electroless plating.
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Fig. 9. Friction coefficient with respect to codeposition
of SiC.
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