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Fig.1 Schematic diagram of the contact resistance measurement
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Table 1 Performance parameters of different coatings

Coating ~ Thickness/pm Roughness/pm ';a\r/c/'::::
Fine Ag 20 0.332 1052
Ag-C 20 0571 356
Fine Ag/Ag-C 20 0.583 362

R
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Fig.2 SEM images of different coatings: (a) fine silver coating, (b) silver-graphite coating, and (c) silver/silver-graphite

composite coating



12

R R A AR IR RO TR A S R 9 A e B PR

+ 3991 -

—=— Fine Ag, contact resistance
28F —a Ag-C composite, contact resistance 128
—e— Fine Ag/Ag-C composite, contact resistance -

i \Q L

2 ?4‘7-4% 1%°

16} :///* 116
- —e— Fine Ag, contact radius

—x— Ag-C composite and
12 fine Ag/Ag-C composite, contact radius | 12

Contact Resistance/pQ
*
Radius, R/um

5 10 15 20
Torque/N-m

K13 ANFHHAE T 3 T 2 1 Ak ri BELR 2 A v =242
Fig.3 Contact resistance and contact radius (R) of three types of

coating under different torque

Element  w/% at%
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Fig.4 Elemental composition of the coating after atmospheric
corrosion resistance test: (a) fine silver coating and

(b) composite coating

HL R il A R I R v, @ S E R TIRE —
JZ H 3 A M B N b DAY B R B 1k AR AL
K508 3 F¥EZ/EiR7E DLZ-IA R E &R/ (E
FH N D 4 fk B RH B LA 1 AR ALt 26 o el I AT g
RNIEYEZ M BE S8 DLZ-1A BUd 8 & g 5 1 B f
P, L 8 L 4D 8 0 St T RGO LA ) 3 K

R G, 5 B R Ak B RN . L
95 N EF, 3 g A e FH B R U 78 H ) I B
JZH RN T 3.5, 6.7 A1 3.6 pQ, UiHHEARBE R
A MR AAE — 8 R Lk B IR 97 48 2 G 52 0% Tl i 1
., AHRAHE R IREEE, BRI 21 il T B
PHEOHE K . fERARAHAE (5. 10 Nm) IS, Zi4R 4
HLBRE 3 PR R AT A B K, T AR R AR (15,20 N m)
i, SHAR AT SR AR T Ath 9% 2 i B R B OR, IX T
RS HL MR XS 6482 1) 5 PR AR I B 52
2.2 ERAEETEEREMEE

e B 28 O 1) L 4 kb R TE B 85 G 43 & 1 1)
W D) 2 7 A I, 51 R B D] IR I, {4 R R T
A TR EE SO, B K A 3k Ak i 2 R] 0 4 fid
SRR RS e 73 7% I S TR B R B (= =A% B S G Y1
W] RE RS LB Al A R SRR A A, B A S 2 E
s, BEE SRR 2R BT IR, BEES
PRI R AR R AR R TR SR T IS kIt
WEAR A RE SR DM ETREERE, 5
B GEG AR , Y 455 71 R I, 14 3 GB/T 5270-2005
K bR

Bl 6 A R I Ak B 5 4% 2 AR B2 fuk rL B (
A5 Nm) , FEIER T RO & O #n] /L,
MARAFEE THEZEN SRk & &,
25~240 ‘CAbBH 5, 3 M = i e ful v FH AR AL AN K, #
1620 puQ 7245, FasE MRy, ARARPYE 2 T8 Ih B X [A]
P 3 BRSO 1R R R A RO AR L R A
U9), SRR LB T R AN, (AREEE NG
AHEER, RERHIEZSWEMERL, BRENL
JE; A REAEEMARMARESEEMRET
SRR LA KAy 2K, A 58 2 [AAGA ) R AE 4y
it A A P B R A R ) A R BR AL I B

32
—&— Fine Ag
—— Ag-C composite
% 28} —&— Fine Ag/Ag-C composite
S
8
2 24}
<5
o
g
s 20
S
O
16— . . ,
5 10 15 20
Torque/N-m

KI5 ANFHHFET 3 o258 i IR fE 004 i F fH
Fig.5 Contact resistance of three types of coating under different

torque after coating electric grease
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Fig.6 Contact resistance of three types of coating after heat

treatment of different temperatures
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Fig.7 Macrostructures of different coatings at 480 C: (a) fine
silver coating, (b) silver-graphite coating, and (c) silver/

silver-graphite composite coating
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Fig.8 SEM images of the silver coating after heat treatment of

different temperatures: (a) 480 ‘C and (b) 600 'C
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Effect of Treatment Temperature on the Contact Resistance of Electro-deposition
Silver-graphite Composite Coating

Ye Zhiguo®, He Qingging?, Liu Lei, Chen Yibin? Chen Chuan® Ma Guang?®, Han Yu®
(1. Nanchang Hangkong University, Nanchang 330063, China)
(2. State Grid Wenzhou Power Company, Wenzhou 325000, China)
(3. Smart Grid Research Institute of State Grid, Beijing 102211, China)

Abstract: The fine silver, silver-graphite and fine silver/silver graphite composite coatings were prepared on copper substrate using the
electro-deposition method. The influence of treatment temperature on the contact resistance of three types of composite coating was
investigated. The results show that the contact resistance of the composite coatings is lower than that of the fine silver coating under the
same torque at room temperature. There are no significant differences of contact resistance for three types of coating after heat treatment
from 25 <C to 240 <C. The contact resistances of the fine silver coating and silver/silver-graphite composite coating gradually increase, and
achieve the values of 54.3 and 42.6 pQ under the 5 N i torque, respectively, with the increase of treatment temperature from 240 <C to
600 <C. However, the contact resistance of the silver-graphite composite coating rapidly increases with treatment temperature increasing
from 240 °C to 600 °C, and achieves the values of 125.5 pQ at 480 °C with the serious desquamation on the coating surface.
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