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Microstructure and tribological properties of laser cladding
Ni45-CaF,-WS; self-lubrication coating
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Abstract: Self-lubrication coatings were prepared by CO, laser cladding of Ni45-CaF,-WS, compound powders on a
medium carbon steel. Microstructure and tribological properties of the laser clad coatings were investigated and analyzed.
The results show that, partial WS, powder decomposes to generate some new lubricants, such as Cr,S, and CaWO,.
During laser cladding process, the fluidity of laser-generated-pool has been improved by adding CaF,, the friction
coefficients of coating reduce remarkably in the tribological properties test at room temperature and 400 °C, and the laser

cladding Ni45-7.5CaF,-7.5WS, (mass fraction, %) coating presents lower friction coefficient and better wear resistance.
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Table 1 Chemical component and parameters of materials

Melting Particle

point/'C

Density/

Material Mass fraction/% 3
(g.cm ™)

size/um

1%—15%Cr
0-3.0%B

Ni45 2.0%-3.5%Si  980—1 050 8.4 38-106
0.3%-0.6%C
Fe<12%, Ni:Bal
WS, Purity =99.9% 1250 7.4-17.5 0.8
CaF,  Purity=99.9% 1318 3.18 38-106
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Fig.1 Schematic map of MMS-1G pin-on-ring high

temperature tribotester

M
P, -R

KA mo MARFERILR TR, m NS TUE, M O

B, PONEAT, R APEHR R,

Am=mg—m, u=

2 RS

21 EEAERMALSMEE

Bl 2 Bos b & 415 RO G R B 4 2R MR 1T
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e LE 2(a)), 1ME 200)~2(0 735k By OF i 5y
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Fig.2 Macrographs of laser cladding Ni45-CaF,-WS, composite coatings: (a) 100:0:0; (b) 85:0:15; (c) 85:5:10; (d) 85:7.5:7.5;

(e) 85:10:5; (f) 85:15:0
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Fig.3 SEM morphologies of cross-sections of laser cladding Ni45-5CaF,-10WS, coating
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Fig.4 SEM morphologies of cross-sections of laser cladding Ni45-7.5CaF,-7.5WS, coating
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Fig5 XRD patterns of laser cladding Ni45-CaF,-WS,
composite coatings: (a) 85:0:15; (b) 85:5:10; (c) 85:7.5:7.5;
(d) 85:10:5; (e) 85:15:0
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Fig.6 Microhardness of laser cladding composite coatings

7 WoR T WOGKEE & IR ARG 10N,
PEVRRIZGH A 1 m/s B EEEEZE . Bisr Nids-
5CaF,-10WS, . Ni45-7.5CaF,-7.5WS, . Ni45-10CaF,-
SWS, RZ M EEBE IR B BIAE 0.4~0.44, 0.28~0.36+
0.46~0.56 Z M43, M%) Nid5-10CaF,-SWS, )2 [
i 400 CEEBEINALE W], 400 °C I EEHEE DRI g
s W EXHZYRE R B R N, WL 8. B
PR &5 RE W 2 A Nid5-7.5CaF,-7.5WS, KR 2
TEAAIRI R PR B 4 N, IRE R R R D, W 9.

0.6
0.5+

[

5 04r

=

L]

S 03F

=]

2

5 02f

Z "—85:10:5

*—85:7.5:7.5

0.1, 4+—85:5:10

5 10 15 20 25 30 35 40
Time/s

B 7 Nid5(85%) ot I 2 a5 B R £
Fig.7  Friction coefficients of laser cladding Ni45(85%)

composite coatings at room temperature
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