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Microstructure and Tribological Behavior of Laser Cladding NiCr/Cr;C,—Ag-BaF,/CaF,

Self-lubrication Wear-resistant Metal Matrix Composite Coating
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Abstract: The self-lubrication wear-resistant NiCr/Cr;C,—Ag-BaF,/CaF, metal matrix composite coating was fabricated on
1Cr18Ni9Ti stainless steel substrate by means of laser cladding. The phase compositions and cross-sectional microstructures of
the coating were analyed by means of scanning electron microscopy and X-ray diffraction. The friction and wear behavior of
the composite coating sliding against Si;N, ceramic ball from ambient to 500 ‘C was evaluated using a ball-on—disc friction
and wear tester, and the worn surface morphologies of the composite coating were observed using a scanning electron
microscopy. It was found that the laser cladding NiCr/Cr;C,—Ag—BaF,/CaF, metal matrix composite coating on the stainless
steel substrate had good friction-reducing and antiwear abilities at elevated temperatures up to 500 ‘C. The laser cladding
composite coating was dominated by mixed adhesion and abrasive wear as it slid against the Si;N, ceramic ball below 200 C.
With further increase in the test temperature up to 500 ‘C, it was characterized by mild adhesive wear and plastic deformation.
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Table 1 The composition of coating materials
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Fig.1 SEM image (a) and EDS element analysis (b) of
composite powders annealed at 400 ‘C for 3 h after 25 h

milling
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Fig.2 XRD patterns of the mixed powders (a) and
NiCr/Cr;Cy—Ag—BaF,/CaF, coating (b)
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Fig. 3 Cross—section SEM micrographs of laser cladding NiCr/Cr;C,—Ag—BaF,/CaF, coating: (a) overview cross—section of the

coating (b) the top of the coating (c) the bottom of the coating (d) backscattered SEM image of the top of the coating
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Fig.4 Friction coefficient of the NiCr/Cr;C,—Ag—BaF,/CaF,
coating as a function of test temperatures
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Fig.5 Variation in the wear rate of the NiCr/Cr;C-Ag—
BaF,/CaF, coating as a function of test temperatures

. 2@k T . b

Bl 6 NiCr/Cr;sC-Ag—BaF,/CaF, B EAEA R E T M EH K SEM R

FIRF[500 CIRJETEEIN ,, NiCr/Cr;C,-Ag-BaF,/CaF,
2 W B R BP0 S 4 R R B T A AL B A AL S
B, XRWEIRE R B S B2 WA
Mo FEHE RIRTAN AR RS T X A4,
[# 6 A NiCr/Cr;C,—Ag—BaF,/CaF, B JE 115 N#;
i 5 SisN,F ZEBRAYBE30 min 5 FSEMEE SR ) o
ME6QF AR, EEEEAHT, BENEBRE
T2 W BT R R VE R RN,
JRFB X 38043 A A B BRRBIAL , 455 XRD K EDS 43 A
25 S T) DA Tt G BRI BORL 0 S5 A 9 HL A A T
BE B EBAHCLC, . B TFAESEAMNF FAgE
Sis N F ZEBR Z ] A TR AR 22 , TRMETE B S
JE, 72 S P T AR v 7 2 SR DX S Rk A
Ser T, AR A B SRR - IX R AR IR
Zc At T B SRR B SR AILEE A TR A 2R B B i
Mg B BEAIREF 2200 °C, AgZfvbik, 18
BRI Z T B T 8 v e, AR5t
TSRS A, EI6(b)SEMIR K BoRE E
BER AR AREA T, JRER X I8 B T e 5
SR, BB DORE B . Eo(c) B
JE400 CIRBE T BRI S, W&, B
R 53 A A BABCIRIBURL, 7] IR DAL 5621 1
BARERR, XRRAMERENE—PHR, B

Fig.6 Typical worn morphologies of the NiCr/Cr;C,—Ag—BaF,/CaF, coating tested at different temperatures
(a) 25 °C (b) 200 °C (c) 400 °C (d) 500 °C
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