5545 % 55 2 ) J k5 B3 Vol. 45 No. 2
2024 4F 2 A CORROSION &. PROTECTION February 2024
<$<><><><><><><>o% I)Ol: 10.11973/fsyfh—202402005
§ KB {
bovococood

HREEHFR/IR-AEHEGERELHEERE

® #®.=E

m.H fE'.g . EEA.HEE

(L. [ R DY L 3 A PR ] I B BE5E B - B B 3300065
2. B B KRR S 5 TR BE . 9 B 3300635 3. [ 4 B L I B ST B AT B |, Jbat 102211

W OE. EKIARZPRASRE T EERERERE TR/ BB EH LS E ARTHR T L E
Mo B AT TR & VLB A ) A fl [ A48 | At kb A it B MGG R . SR A LR E AR
F AL E M A A ARE BAR R R £ NaCl F2 H, SO, BARANT ¥, LAY E W kit R34 0 T4
BB A8 NaOH JBARAJE b W AR R ; B A4 B0 T 34 B B 2 he B R & ZAK, 551 4 0.274 F=
5.68X10 ° mg/(meN), i N T 44k 48 & 42 ik P 5 24048 240 £ R K,

2aiE. HAERBE T, 2, SR, 504 E
XERE. 1005-748X(2024)02-0036-07

FESES. TG174 XEkFRERG: A

PN ERRE G Z M TR Rg ]
TAER P ARG 23 18 3 0 25 1 S 45 14, i LA TR
B B DG 20 B ik Sk & A BT R s B R
WA AR S Y, SR k£ R
(B FE 5 | F ] ok A R T 2R B R IR Ik
Gyl — AT 2 I R e TR R S T G
K TC TRy AT R, TE R ERIA R I
TINf B0 » T 4 R B 2 I T S R I ok L L, L
il TR A6 R R K

k38 AR Na, S, NaCl, H, SO, #l NaOH Py
FRBS A BT Y T )2 A R e 25 R SR AR
PR AR E AR RO B E AR
PRILHE R T Al bR B R A E T
Na, S Fll NaCl Ji phfig Jy o 9% 2 ViR-A B2 &
PEJZPr H,SO, 1 NaOH J& 1l g J1 e f.  FRE e
SR 3.5 % (Bt 43880 NaCl R RIF S 7 e 2
VR S8 5 G 9 )2 ATt ph Pk, 25 R R WY, 7R AR 9
2RI R T AR R B 2 e b . S Y R
B 7 e UL BRI A 223 AR AT 75 B R A
FEUNAT R . BRISEROR AT DS A R
WA B , HLEA Ve 5 (8 206 A4 a5
VRN T ARG R X T A B

Y5 HHA . 2022-03-11

E£WE VL4 TR BRA R E AR H (52182020008L)
BIEMEE MEE 979 #32, W4, N B i b2 TR
BHIFFE . 15979113456 , yezhiguo2008@163. com

¢ 36 e

YEEAE KUAARZR T 2R FH H Il v E S SR
& TR B fr R /AR BRI R A2 E 5T
TEAYEZNES A T Al e B b R s
1 i &

1.1 EEHH

PHAR AR A SR 28 (4B 99.99%0) 5 B 44
A & FL AR A RE, Ry gl (2l B 99.9%0) 5 f1 BR M
(<Z10 kR I 0k Ko 2~16 pm.,

PR B8 X ] S AR R A 7 4T B | b v L i Ak S T 10
b3, BALIRANTE B 3T BE K RIS ()4 JE 461 R}
FHELARJE [ 2 . 76 10 V B K, 0.1~1.5 A/dm” B i
W T HLS AN 10 s, FHZR IR K WPk s Kl v 2 S5 1Y
W AR P A S [ 5 76 10 V HLJE L 0.1~1.5 A/dm’
HL L R SR ARAb T 10 s, FHZEME/K whk .

762 VHJE0.1~1.5 A/dm’ BB E T, 7F
[P 7 R A ) A b5 S % AR B R 120 s 15
AR HE )2 HZR MoK oh s 76 1 V KL 0.1~
1.5 A/dm® HUREFEE T, Skl 8% 52 G 88 200 s,
ZZR K M AT AR AL A B4R /AR - B R A
BUTFREAHER.

SRR BT A N IRAR 30 g/ L BALAR 400 g/L,
O R R A AR TR SRR L R B BR A L A
SR RN A SR M A O . H e R BT R VR R
30 g/L, A s BT v FE 43 5 0.5.1.0.1.5.2.0,
5.0 g/L, A7 88 M 43 B VS 0 o= Sk A7 280 0T A Y
30%.



OB LRI A AR /AR SR IR S R MO RE

1.2 Egemit
1.2.1 W& HA=FamX

% GB/T 5270—2005( 4 J@ FEAK |- 194 e 7
2 UM 2E DURUZE B 5 o B R 58 Ty 5 0F
W) Rl A% K R A B R R & s
DSADVANCE-A25 &I X SR (XRD) X & &
PEZ YA R AT 08T s R A Dxe2xi BUILIR A H
SISO A A0 2 SR BB = G IR
BB 2B GEOE P 532 nmo s B ONH-3000
RULT AMBRASON 52 688 )2 e & Fe iR AT 2 1 0 AT
1.2.2  dthkpEm] X,

i F Parstat 2273 HAL2AMER 2R G0 A1 = B AR 2
W AR Z . P AT H R AR 2 L
2,20 mmX 20 mm X 2 mm EZIREN T AR/ . Pt
A R AR IR 25 °C A T 430
3.5% NaCl.1 mol/L H,SO, 1 1 mol/L NaOH,
1.2.3 @ bR,

K0 WTE-2E 5 B 482 55 453 AL A 4 T8 452 15 40 1k
55, oM 2 AR . R RS 20 mm X
20 mm X2 mm, BB N ¢4 mm ) GCr 15 R, 2R
far k280 g, %538 K 300 r/min, EEHEE#2 N 6 mm,
RIS EIA 30 min, AR EE 452 DX 45 b e ] 22 £k ity

U

(d) 1.5 g/L

2.2 Yt

2RO EASBBERTSNESEZ
() XRD %, & 2 nfLLE B, fE4i iR 2 ME &
BEZ XRD 1% 20 Jy 38.1°, 44.3°, 64.4°, 77.4°kb,
I T ARAE S (111) . (2000, (2200, (311)
MRHIEIE . 752 G882 XRD g H, 26.6° 4 A & 2R

(e) 2.0 g/
E1 ARFEEBRERHENESERNMENNRE R

Fig. 1 Adhesion test results of composite coatings prepared with plating solutions containing different graphene content
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Fig. 2 XRD patterns of composite coatings prepared with plating

solutions containing different graphene content
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Fig. 3 Raman spectra of composite coatings prepared with plating

solutions containing different graphene content
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Tab. 1 Carbon content in composite coatings prepared with

plating solutions containing different graphene content
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Fig. 4 Polarization curves of composite coatings prepared with
plating solutions containing different graphene content in

3. 5% NaCl solution
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Tab.2 Free corrosion potentials and current densities of

composite coatings prepared with plating solutions

containing different graphene content in 3. 5%

NaCl solution
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Tab.3 Free corrosion potentials and current densities of
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containing different graphene content in 1 mol/L
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Fig. 6 Polarization curves of composite coatings prepared with
plating solutions containing different graphene content in
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Tab.4 Free corrosion potentials and current densities of
composite coatings prepared with plating solutions
containing different graphene content in 1 mol/L
NaOH solution
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Fig.7 Abrasion resistance of composite coatings prepared with plating solutions containing different graphene content:

(a) friction factor curves; (b) average friction factor; (c) wear rate; (d) average abrasion width
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Fig. 8 Friction and wear morphology of composite coatings prepared with plating solutions containing different graphene content
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Fig. 9 Contact resistance of composite coatings prepared with

plating solutions containing different graphene content
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Preparation of Silver/Silver-Graphene Composite Coatings by
Brush Plating and Their Properties

PEI Feng', DONG Li*, TIAN Xu', MA Guang’, WANG Jiancai*, YE Zhiguo®
(1. State Grid Jiangxi Electric Power Co. , Ltd. Electric Power Research Institute, Nanchang 330006, China;
2. School of Material Science and Engineering, Nanchang Hangkong University, Nanchang 330063, China;
3. Institute of State Smart Grid, Beijing 102211, China)

Abstract: The silver/silver-graphene composite coatings were prepared on copper substrate in KI system by electric brush
plating technology. The effects of graphite content in electrolytes on adhesion, contact resistance, material phase, corrosion
resistance and wear resistance of the composite coatings were investigated. The results show that the adhesion of both pure
silver coating and composite coating met the standard requirements. The corrosion rates of the composite coatings were less
than that of pure silver coating in NaCl and H, SO, corrosive media, which was inverse in NaOH corrosion medium. The
lowest average friction factor and wear rate of composite coatings were 0.274 and 5.68X10"° mg/ (m*N), respectively, which
was much smaller than that of pure silver coating, and the contact resistance of composite coating was not much different from
that of pure silver coating.

Key words: high-pressure isolation switch; graphene; electric brush plating; composite coating
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