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Abstract: Ni-SiC composite coatings were prepared on TA15 alloy by composite electroplating technology. The ef-
fects of the coating on friction and wear behavior of the substrate were investigated. The results show that the obtained
coating is dense and compact, and possesses higher micro-hardness than the substrate. The coatings have superior fric-
tion and wear resistance than the substrate, as the mass losses of the coatings are much lower than those of the sub-
strate under the same sliding conditions. The main wear mechanisms of the substrate sliding against both GCrl5 and
Al,O; balls can be concluded as plough wear, adhesive wear accompanied by minor oxidation and abrasive wear. The
main wear mechanisms of the Ni-SiC composite coating sliding against GCr15 ball can be set as extractions of the
coating tissues and swear of the GCrl5 ball on the coating surface, while the predoninate wear mechanisms of the
coating sliding against Al,O; ball could be fatigue wear and delamination abrasion.
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Fig. 1 Surface and cross-sectional BSE images of Ni-SiC
composite coating after electroplating for 30 min

(a) Surface morphologies; (b) Cross-sectional morphology
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Fig. 2 XRD pattern conducted on the surface of the Ni-SiC
composite coating after electroplating for 30 min

22 Ni-SiC EEERASEMNEEN S

Bl 3 25t T Ni-SiC &2 645 2 vE Bk i g i 55 73 A,
ATCLE Y, B2 MR Y LA 650~850 2 [A], 1Mk
PR G IS AR A2 AT AE 400~450 2 (7] . 3 THI i J5 45
LA T L (0 BE R BE AR T ), PRI Ni-SiC B A
BB 0 BE R AR OO R AR T ARtk A 40 i 3 e
ATDLE Y, B2 SR LR 4 DX I B P A1, IX
HZIX NI SiC & AR G 52 0y a0
J5E 43 AT TR 58 AR TIE BB 4 v B 5 5 SR AR 2 TR R 25
71, R EEE BT SGE AR . SRR
()52, 0 X 8% 2 Ak 2R AT R P = e, B )2 S 0
PG G IR 26 S HOAR B il 55, TE ] WL R gk
WL, RUEE SSRGS RGN RIFME &
ST .
2.3 TAl5 &€ F1Ni-SiC £ &R EEE R
1TA

Kl 4(a)fl(b)gh th T 7E%3 T TA15 A4 A1 Ni-SiC

900

sm—'“wf\\\

700 AP -
Ni-SiC coating Base alloy

600 -

500+

Microhardness. HV,, ,,

N

400

0 10 20 30 40 50 60 70 80 90 100110120130
Distance from surface / pm

B3 Ni-SiC & 4R i AT R 5 20 A
Fig. 3 Micro-hardness distribution profile of the Ni-SiC
composite coating from its surface to substrate
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Fig. 4 Friction coefficients of the base alloy and the Ni-SiC
composite coating sliding against (a) GCrl5 ball and (b) Al,O3
ball
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Fig. 5 Mass losses of the base alloy and Ni-SiC composite
coating after sliding against GCr15 and Al,O; balls for 60 min,
under the load of 300 g
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Fig. 6 Wear morphologies of (a, b) base alloy and (c, d) the Ni-SiC composite coating after sliding against GCr15 ball for 60 min
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Fig. 7 Wear morphologies of (a, b) base alloy and (c, d) Ni-SiC composite coating after sliding against Al,O; ball for 60 min
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