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Fig.1 Influence of the graphene oxide content on thickness and

roughness of MAO coatings
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Fig.2 3D morphologies of MAO coatings with different graphene oxide contents: (a) 0 g/L, (b) 0.25 g/L, (c) 0.50 g/L, (d) 0.75 g/L,
and (e) 1.00 g/L
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Fig.3 Surface morphologies of MAO coatings with different graphene oxide contents: (a) 0 g/L, (b) 0.25 g/L, (c) 0.50 g/L, (d) 0.75 g/L,

and (e) 1.00 g/L
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Fig.4 Section morphologies of MAO coatings with different graphene oxide contents: (a) 0 g/L, (b) 0.25 g/L, (c) 0.50 g/L, (d) 0.75 g/L,
and (e) 1.00 g/L
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Fig.5 XRD patterns of MAO coatings with different graphene

oxide contents

j &‘ . ﬁ S;I

J Cc
lI‘. 1l lll 1 HLIL Y

bkl “‘,M‘ "

Zr st

Intensity/ X 10°cps

Substrate

4
2
0
6
3
0
3
0
9
6
3
0
4
2
0

L
0 10_20 30 40
Distance/um

K16 & 0.75 o/L FAL A SR I8 R TH K EDS 434
Fig.6 EDS analysis of MAO coating section with graphene
oxide content of 0.75 g/L
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Fig.7 Scratch morphologies of MAO coating with graphene
oxide content of 0 g/L (a) and 0.75 g/L (b)
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Fig.8 Influence of the graphene oxide content on binding force (a)

and wearing loss (b) of MAO coatings
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Fig.9 MAO coating after time salt spray corrosion for different:

(a) 120 h, (b) 240 h, (c) 360 h, and (d) 480 h

PRI, R BRI B AT DA T 3 A G 4 P i ok
RE. 223 360 h 15, A &)@ A &y 0~0.50 g/L
(1) 3 A ICRE I = 3 T HE B T B4R 1.2~3.8 mm (1) U
PRIX I, T A A A SR D N &4 0.75 1 1.00 gL f 52
RMEMAR R AR BEEM, REZMAET, FrikE

NIERK TR A AR AN EZ (R GEE , S0 1/ o ot
5 AR e Ak, BEASJE A PR AR Y NS I,
EEBHRR IR BeAh, A ST IS A
BE I Gk, T DUHE e I BELAS [ B S A7 FL P )6 e 9
BT CIEEZ th T Bz iE , MAE — @R b4l
T LA by R A0

3 & it

1) B AT S0 DN & A 0~1.00 g/L 3G, Ak
JIESJELFE A 102.3 pum B0 115.3 pm; HHUREEE M 56.7 pm I8
/N 32.9 pme

2) RIMNEAAT R, 2R HILER N
10~60 pm, HA KEMAEL; FEEANABGIIANE
RGN, FSLEARRCN, EMAEJY 0.75 A1 1.00 g/L
B, Sl B4R AR E T 10~20 pm.

3) M2 b 1 EAH AL R AR A TiO, M4
LA TiO,, MANEMWAEEE, REPHE&A A
TiO, & EWE A 3G hn .

4) INEAA BIE G, B R R R &k
BRI T RZFHREK: A 0.75 g/L FE A
B|IFIG, RIRATEREAR N, MR, I HRIRE
M. RS RS &M S J1i85] 53.3 N, R
IMANENARIEBEZIEINT 6.2 N.

5) & ZEhh 480 h 5, EMABHIMANEN
0.75 A1 1.00 g/L 1) J= B AT 50 4 1D i 5 ol 1 e

S %3k

[1] Li Yi(Z %K), Zhao Yongqing(# 7k JX), Zeng Weidong( % T
7%). Materials Reports(#4 £} 5:4})[J], 2020, 34(S1): 280

[2] Cao Jingxia(# #{#), Huang Xu(¥# fil), Mi Guangbao(#Ht
%) et al. Journal of Aeronautical Materials(fii % #4 ¥l %
R)[J], 2014, 34(4): 92

[3] Song Dejun(R##7%), Niu Long(4 J&), Yang Shengli(# ik

References



+ 4108 -

Wit @M RS TR

%5 51 45

F). Rare Metal Materials and Engineering(%f & J8# £l 5
T#2)[J], 2020, 49(3): 1100

[4] Pecherskaya Ekaterina A, Golubkov Pavel E, Artamonov V
Dmitriy et al. IEEE Transactions on Plasma Science[J], 2021,
49(9): 2613

[5] Dai Weibing, Zhang Ce, Wang Ziyi et al. Surface and
Coatings Technology[J], 2021, 420: 127 328

[6] Zhang Xinxin, Zhang Tong, Lv You et al. Applied Surface
Sciencel[J], 2021, 569: 150 932

[7] Shi Xiaogian, Yang Wei, Cheng Zhaohui et al. International
Journal of Refractory Metals and Hard Materials[J], 2021,
98: 105 562

[8] Lin Zhensheng, Wang Tianlin, Yu Xiaoming et al. Journal of
Alloys and Compounds[J], 2021, 879: 160 453

[9] Liu Lin, Yu Sirong, Liu Enyang et al. Materials Chemistry and
Physics[J], 2021, 271: 124 935

[10] Luo Junming(# % B4), Wu Xiaohogn(3= /ML), Xu Jilin(4k #
#). Journal of Inorganic Materials(JC L #f K} 2 #)[],
2017, 32(4): 418

[11] Cheng Fasong(f£i%#), Zhao Qing(#X 1), Du Nan(tL ##)
et al. Materials Protection(#4 & £/ 37)[J], 2016, 49(6): 1

[12] Vatan H N, Adabi M. Transactions of the Indian Institute

of Metals[J], 2018, 71(7): 1643

[13] Rudnev V S, Vasilyeva M S, Kondrikov N B et al.
Applied Surface Science[J], 2005, 252(5): 1211

[14] Zong Yu, Song Renguo, Hua Tianshun et al. International
Journal of Materials Research[J], 2020, 111(11): 923

[15] Li Xueke(Z=Z ), Wu Hua(% #£). Chinese Journal of
Vacuum Science and Technology(ZL %5 &} 2 5 A 2= 3R)[J],
2021, 41(5): 495

[16] Xu Bo, He Yafeng, Wang Xianzhi et al. International Journal
of Materials Research[J], 2020, 111(6): 463

[17] Shang Wei, Wu Fang, Wang Yuanyuan et al. ACS OmegalJ],
2020, 5(13): 7262

[18] Wang S Y, Si N C, Xia Y P et al. Transactions of Nonferrous
Metals Society of China[J], 2015, 25(6): 1926

[19] Ma K J, Bostam M S A, Wu W T. Surface & Coatings
Technology[J], 2014, 259: 318

[20] Fu Xiaoxiao(f} H H), Sun Ruixue(fh%iZ). Journal of
Qingdao University of Science and Technology, Natural
Science Edition(¥ MR K224k, BARZEM)], 2019,
40(1): 48

[21] Prabakar S J R, Hwang Y H, Bae E G et al. Carbon[J], 2013,
52: 128

Effect of Graphene Oxide on Wear and Corrosion Characteristics of Micro
Arc Oxidation Coating on Titanium Alloy

LUiKai"?®, Zhang Ruifang®, Chen Weidong®, Ji Pengfei', Wang Mingli', Du Zhaoxin™?
(1. School of Materials Science and Engineering, Inner Mongolia University of Technology, Hohhot 010051, China)
(2. Engineering Research Center of Development and Processing Protection of Advanced Light Metals, Ministry of Education,
Hohhot 010051, China)
(3. The Inner Mongolia Advanced Materials Engineering Technology Research Center, Hohhot 010051, China)

Abstract: In order to improve the wear and corrosion resistance of micro arc oxidation (MAO) coating on Ti-5Al-1V-1Sn-1Zr-0.8Mo
alloy, 0-1.00 g/L graphene oxide (GO) was added to the electrolyte to prepare micro arc oxidation coating. The thickness, roughness,
micro morphology and composition of MAO coating were characterized, and the wear and corrosion resistance of the coating were tested
and analyzed. The results show that with the increase of GO content, the thickness of coating increases from 102.3 um to 115.3 um. The
roughness reduces from 56.7 pm to 32.9 um. The diameter of micropore on the surface of the coating is about 10-60 um without GO in
electrolyte, and it decreases with the addition of GO. With 0.75 and 1.00 g/L GO, the diameter of micropore is stable at 10-20 pm. XRD
results show that the content of rutile TiO; in the coating increases slightly with GO in eletrolyte, and the mass loss of the coating during
wearing is significantly lower than that without GO. With 0.75 g/L GO, the binding force between coatings and substrate alloy is the
largest, reaching to 53.3 N, which is 6.2 N higher than that without GO. After salt spray corrosion for 480 h, the coatings with GO content
of 0.75 and 1.00 g/L have better corrosion resistance.

Key words: micro arc oxidation; graphene oxide; wear resistance; corrosion resistance
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