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Fig.1 Morphologies of GO modified spraying powder: (a) GO, (b) WC-Co, (c) GO modified WC-Co, and (d) GO in WC-Co
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Table 1 Micro-zone chemical composition of GO modified
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Table 2 Parameters of spraying

Parameters O/C;Hz; 02/C,H in-gun ratio/% Frequency/shot s> Powder feed rate/g s Distance/mm Barrel dimeter/mm

Values 1.2 50 4
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Fig.3 Cross-section morphologies and EDS spectra of GO modified coating: (a) microstructure, (b) EDS analysis zones, (c) EDS

spectrum of zone B in Fig.3b, (d) EDS spectrum of zone C in Fig.3b, and (e) EDS spectrum of zone D in Fig.3b

#=3 & 3b hMEXES S T ¥ HVo.3 2] 10062 MPa, 1% T WC-Co /2. C.

Table 3 (i:nhT:Ti(;abl E:o%tz)nt of coating micro-zone Lee %[13]%”‘3 a) K FE N F7 3 T B T 3 4 g 2 2 4R Ak,

— PE— = w T SR 0 DR 4 B, 6 R o o R LA

B 38.10 152 5.40 54.98 Al BAA 1 TPa it &, HAEREH 1A
c 12.84 3.02 31.92 52.22 S ERE B ERE N PR B 6

D 9.59 1.25 4.26 84.53




- 1884 -

WA ERMES TR

46 %

1400
1200+
1000

800}

Intensity/cps

600 |

400+

500 1000 1500 2000 2500 3000 3500
Raman Shift’em™

B4 32 W7 A S A SR 00 A7 A T8 3 I e B0 1
Fig.4 Morphology (a) and Raman spectrum (b) of GO in coating
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Table 4 Microhardness of GO modified coating (MPa)

Modified coating 1 2 3 4 5  Average

No GO 9780 8640 9630 9920 11240 9942
With add Go 9430 11370 8880 9260 11370 10062
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Table 5 Cohesive strength of GO modified coating (MPa)

Modified coating 1 2 3 4 5 Average

Add Go 78.95 83.42 84.67 83.67 81.27 82.39
No Go 84.62 87.23 86.43 82.82 84.36  85.09
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Fig.5 Friction coefficient of the coatings under different loads: (a) 30 N, (b) 70 N, and (c) 120 N
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Fig.6 Morphologies of coating wear track: (a) WC-Co and
(b) WC-Co+GO
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Fig.7 Morphology (a) and Raman spectrum (b) of WC+GO

coating wear track
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Microstructure and Wear Behavior of Graphene Oxide
Modified Self-lubricated Wear Resistant Coating

Tian Haoliang®, Guo Menggiu®, Wang Changliang®, Tang Zhihui!, Wei Shicheng?, Xu Binshi?
(1. Aviation Key Laboratory of Science and Technology on Advanced Corrosion and Protection for Aviation
Material Beijing, Beijing Institute of Aeronautical Materials, Beijing 100095, China)

(2. National Key Laboratory for Remanufacturing, Academy of Armored Forces Engineering, Beijing 100072, China)

Abstract: Aiming to reduce the friction coefficient of WC-Co coating, the grapheme oxide (GO) and WC-Co spraying powder
were uniformly mixed by wet milling. The GO modified WC-Co coating was prepared by detonation gun spraying. The existence
of GO, microstructure and chemical composition of the coating were analyzed by XRD, SEM and EDS instrument. Mechanical and
wear properties of the coating were studied by micro-hardness tester, universal tensile machine and wear testing machine. The
results show that laminar GO exists in the GO modified WC-Co coating. The coating has the dense and uniform structure. The
adhesive strength and micro-hardness of the coating is 82 MPa and 10062 MPa, respectively. The friction coefficient of the GO
modified WC-Co coating is decreased by 30% compared with that of the WC-Co coating. The addition of GO highly improves the
wear resistance of the WC-Co coating.

Key words: detonation gun spraying; grapheme oxide; self-lubricate; wear resistance
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