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Abstract: Micro—arc oxidation coatings were prepared on pure Mg by micro—arc oxidation (MAQO) in Na, SiO; - NaF -
KOH electrolytic solution with different concentrations graphene additives to improve the tribological property of the
coating. Microstructures, cross sectional morphology and component were analyzed using SEM and electron microprobe
(EPMA). Micro hardness and surface roughness were analyzed using micro hardness tester and AFM. The wear proper-
ties of micro—arc oxidation coatings were investigated using a ball-on—disc wear test under the dry sliding conditions and
used the profiler is used to calculate the wear volume. The results show that micro—arc oxidation coating contained is car-
bon element. The micro arc oxidation ceramic layer containing carbon in dry friction coefficient of friction small sliding
distance decrease significantly, the minimum is 0. 095, compared with the magnesium sample of 0. 45 decreasing nearly 50
times and carbon containing ceramic coatings formed by micro arc oxidation on wear volume is the magnesium sample 1/5. The
surface of magnesium micro arc oxidation ceramic layer containing carbon can effectively improve the friction and wear re-
sistance of pure magnesium.
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Table 1 Micro—arc oxidation treatment process

Parameters Values
Voltage/V 180-220
Temperature/ C 20-30
pH 13
Time/min 10
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Table 2 Results of the electronic probe analysed the ce-

ramic coating without and with graphene additive

Without graphene additives With graphene additives

Element
w/ % a/% w/ % a/%
Mg 37.040 29.623 46. 981 38.134
21.612 22.113 15. 443 16.036
O 37.577 45.654 30. 751 37.918
Si 3.771 2.610 3.507 2. 464
C 3.317 5.449
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Fig. 1 Surface morphologies of the micro—arc oxidation coating with different concentrations of graphene in electro-

lyte solution
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(a) Without graphene additives
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Fig. 2 Cross section morphologies of the micro—arc oxidation coating without and with graphene additives

2.3 WMEHMEENEESREMEERE

TEANTR) 26 A5 1 ) 46 114 B 6 = Bl AL 328 B 4 4>
SEAT AR R S BEATLIE L 10 pm X 10 pm
(1 3 B R4 7 2% T RELRE B Ra 0 o, HLR D36 3 7R .
JCAINFA I B J= 1 B R O 150 HVo s 33
A s A IR WA RS 2 ) SF- X B R AR TS B ) Y
B S8 35 4 T R 1

ERRA R U Y (R T AR IR S PN ER
A P 88 J= 14 S A AR JE R 3 TR R J3E R A i
e o R ) i i AR JIE Y s T RE R I T
b e 2 BUE PR IR

®3 WMNELCHEETHEERREMEEE
Table 3 Average hardness and surface roughness of the

micro—arc oxidation ceramic coatings

Qeraphene / Hardness/ Surface roughness,
(g+ L™ H HV,., Ra/nm
0 150 132. 000
0. 005 360 98. 828
0.01 430 64.218
0.03 390 108. 828
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Fig. 3 Friction coefficient of the ceramic coatings with

different concentrations of graphene
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Table 4 Average friction coefficient and specific wear
rate of the micro — arc oxidation coatings with different

concentration of graphene

Ographenc / Average friction  Specific wear rate/
(g« LD coefficient (mm?® « N'' « m™)
Substrate 0. 450 0.154 9

0 0.238 0.142 8
0.005 0.201 0.118 8
0.01 0.095 0.031 8
0.03 0.172 0.113 1
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Fig.4 Wear volume of the ceramic coatings with differ-

ent concentrations of graphene
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Fig. 5 Wear scar morphologies of the ceramic coatings with different concentrations of graphene
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