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Effects and Mechanisms of Graphene Additive in Micro-arc
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Abstract: As a key surface treatment technology for light alloy, micro-arc oxidation( MAO) could effectively improve its anticorrosion
performance. The graphene additive has been recognized in the method of MAO gradually and used for enhancing film’ s anticorrosion
and antifriction properties. In this paper, it was expounded for the research status about the graphene effects on the process parameters
of electrolyte and electricity, and the structure and properties of MAO film. Meanwhile, it was indicated that its deepening research
direction. In general, by the way of adding graphene in electrolyte, it could decrease the breakdown voltage of oxide film on the surface
of anodize, and promote the oxide film growth and the new phase formation composited of oxide film. The graphene embedded in the
form of filling and coating, and could enhance film’ s microstructure and properties, including the intensity, thickness, antifriction and
anticorrosion. With analyzing the characterization of the carbon existence, phase angle, impedance, and vivid schematic diagrams by
modern analytical testing techniques, it could be well perceived for the strengthening mechanism of graphene composite MAO film in
the processes of sliding friction and electrochemical corrosion.

Keywords : micro-arc oxidation; graphene; process parameters; surface properties

SAS BNz R (DR A T A AR | FRLA LA
TAERNE, 2R T AR R T B TERE , MR T IR %
BB RS S GAPRMENTE UK SR R A S A R AL B B AR

0 HiE

w R ARBEARE ST IINH (51535011)
Fund: Surpported by National Nature Science Foundation of China(51535011).
20210309 e F#H 20210325 Y &Mk



553 3] EN

BLAF A SRR U IGAE OISR Z PR PLEE 17

ORI AL B 22 — | R S A AR S ) ¥
Hh BERRE HEL A S A D A < R i A R — IR R
SEAR S IR 5 SRR NG G 25 5 e et [ O HL
R B8 T8 Tl RGP S PR RE O T A I M7
G RMTAL TR b RS T ARG R (R I L
BRI T BB RS K AR A, #1201
JEIHERE RGP R ol F R P VR R A
fik AL AR AR R B LR ORI T
AT OB BGE IR R B M R R R
B SRR H A SRR E | AL I A8 A A UL 5 1 B A
FEPE AT ARE R O SR AL AR I DG TE A
Z P S R T IR AL T A SR I
TGRS FRL g ORI R 2 R A R W R, LA Ay 07
SEARAE RS2 AR RO 28 A FIAL B 47 7 T A BF 5
PR, 2 A S48 7O A B B 182 T 5 2 3t
2%,
1 A S5 0 TS TN 300 B H St S e 2 8 Y

AU

PR S, R — HEL A B — L 9 2 AT
TET ) 58 ELAE P R R R i A Al UM g 7 A
KAE AT 2R, o Rl P AU A — 2R 51 B
PEBG , v RO FL 2 B S 0 P 5 P ) Jo 45 g

et BB S 1 SR, S A TR B A R
W FESHTEA R A SR AN N T2 A%
SN T SN PR A R 2 A RS I o T A

N BEL,
1.1 AGEBREFNIZHS

A1 S5 IR B AT R Y B AR S5 48 BT, ] A At
BRRZ 4w W B IR — e g ok E M Z )2 S
BB BAEE/N0.13 g/em’) F )2
HE(0.335 nm) | bR ALK BUPLOR S (iR
1 060 GPa) %' S B

SCHRT 5T 2 B, 76 v ff b B8 0 4 850, mT 7
BROVBE VBRAE — BB R S A A AL
JEITN 3 1 hBIRE T AR A F A1 BB 0G  Ek
EALZ I L ESH

TEAT SR IS I T 2 PR R WSS B 1kt
254045 1 284 ( Graphene nanosheets, GNPs) %81k
£1 2445 ( Graphene oxide , GO ) FIFR R K A/ A A
SRR (HA/GO) 55, — &2y 181 (A JORE AR B
SIHOH  RAR LU 2N RS g 3 (A 3% 8 I 4
LZRITAL B AR LR 1~ 10 wm) |, SN BE 38 /N
Horp AR R S50 S AT A W SR A A S 0 B
AR JE 22, 56T S RE AL 52 5 B A7 55 0 TS I A B
(4 HA/GO) BF5E 4B

®1 BALFRALEREAABENENNETESH

Table 1 Process parameters of micro-arc oxidation coating with graphene

- Pulse Duty . Time/ Diameter/ Addition/
Light alloyw( %) Frequency Cycle(%) Mode/V or( A/dm”) min Electrolyte( g/L) T/°C pH wm ml/L or
/Hz oL
Al-4.0Cu-1. 2Mg[20] 5 000 60 Constant current 30  10Na,SiO5-5KOH- 25 12 10
INaOH
Al-0. 25 Fe-Si-Cul?! 500 10 Constant voltage ( 450/ 40  10Na,SiO;-3NaF-2Na  25~40 0~0.2
-50) (PO,) ¢-1NaOH 0-1~30.8
Constant current(1.2) 20
Mg-0. 091412} 1 000 40 Constant current( 10) 30  10Na,SiO5-5NaOH 25~30 12 0.5 0.1
Mg-2. 74A1-Zn-Cel 2! 300 15 Constant voltage( 150) 20 14Na,SiO4-14NaF- 0~4 1x10* 5
2KOH
7r-1. ONb-1. 0Sn-Fe 2 300 30 Constant voltage (260) 15  15Na,SiO;-15Na; PO, - 0~0.1
3NaF-15KOH;;

15Na, Si0;-3NaF-15KOH
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Fig. 1 Voltage vs. Time at constant current mode for

vaiours addition of graphene!"
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Fig.2 the micro Raman spectra obtained from the surface of (a)

the carbon nanoparticle powder, (b) the MAO-C—free coating,
and (c¢) the MAO-C coating"™!
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