H31E H2M & R @ T IR Vol. 31 No.2
2018 44 H CHINA SURFACE ENGINEERING April 2018

doi: 10.11933/.issn.1007-9289.20170830002

TC4 & € 3@ Ni-SiC-Y203 E 5 = B EE 8 EE {54 gE

RV E M, EBUR, BRSO
(L P9 ER T2 Be MLAR TAE 2= Be, DU A 5T 6430005 2. VU T 22 B AORHE M-S M E =R lm=, Wil A5
643000)

b

O NS TC4 G4 RTm B, RAAE AW E7r R H % Ni-SiC-Y20: B AHEIZ, BFoe it 2 M 4121454
R HAEH R AER T (600 C) T RYBEEEBESRAT R, SRERY, Ikl Ni-SiC-Y20; Z & 9 2 H A BU% H 55K 5
B, B NIRRT A B SiC R K R Y203 IRA UL AL, B IR RE T T TCA kG4, Him#E
R E LS. 5 GCrl15 X EERT, Ni-SiC-Y203 & A ## 275 % A 600 °C ¥ HA — & F2 B B EM , JF A
BEYERE I AR T TC4 elA A 4. WEFEFET WERLE D EINT TC4 KA 4, BOR BB IALHI T LA 25 R 5 55
BB RM EALER; REEBURE TS 2 600 C, PR MBI E I WIS, T B AL S ™ 3 0 AR Ak B
T 2 S 0 R 98 57 IS o

KIEIA): TC4 A4; Ni-SiC-Y20s EAWE; 4481 FEEEH; BHLH

FE 525 TG174.441; TG115.58 RKPRERD: A XERS: 1007-9289(2018)02-0094—09

Wear Properties of Ni-SiC-Y203 Composite Coating Prepared on TC4 alloy
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Abstract: Ni-SiC-Y203 composite coatings were prepared on TC4 alloy using composite electroplating technology to improve
wear resistance. Micro-structure and wear behavior of the coatings were investigated at room temperature and 600 °C,
respectively. The results show that the obtained Ni-SiC-Y203 composite coatings are dense and compact, consisting of Ni
matrix with dispersed SiC particles and trace Y203 powders. Micro-hardness of the coating is obviously higher than that of
TC4 substrate, which also presents a decreasing tendency on the depth direction from the coating surface to the substrate.
Sliding against GCr15 ball, the Ni-SiC-Y203 composite coating has friction-reduction effect in a certain extent at both room
temperature and 600 °C. Wear resistance of the coating is superior to TC4 alloy at each evaluated conditions. Sliding at the
room temperature, the mass loss of the coating after wear is much lower than that of TC4 alloy. The main wear mechanisms of
the coating is fatigue wear combined with slight oxidation wear. While sliding at 600 °C, the mass loss of the coating increases
obviously and the main wear mechanisms are considred as serious oxidation wear, delamination abrasion and fatigue wear.
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Fig.1 Surface and cross section BSE images, surface XRD patterns and EDS analysis of the typical phases of Ni-SiC-Y203 compound coating
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(a) Wear track of the coating

(c) Cross section image of the wear track
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Fig.4 SEM images and EDS analysis of typical phases of the worn zones of the Ni-SiC-Y203 compound coating and its GCr15 counterpart

sliding at room temperature for 60 min
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Fig.5 SEM images and EDS analysis of typical phases of the worn zones of the Ni-SiC-Y203 compound coating and its GCrl5 counterpart

sliding at 600 °C for 60 min
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