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Abstract: The graphene copper based composite material contacts have a great potential to be applied broadly in
power switchgears due to its such advantages as excellent ablation resistance, high electrical conductivity and high
thermal conductivity. However, there are few reports on the electrical performance such as insulation withstand volt-
age, interruption capability and current carrying charcateristic of the graphene copper based composite contact
material in vacuum environment. In this paper the research progress in the preparation techniques, physicochemical
properties, and electrical conductivity of graphene-copper composite contacts are reviewed.The experimental meth-
ods and findings regarding the arc ablation resistance, voltage withstand capability, and current-limiting characteris-
tics of other copper-based contact materials are also summarized. Additionally, the current shortcomings in the appli-
cation research of graphene-copper composite material in vacuum switch are proposed. The study result in this paper
can provide a theoretical basis and technical reference for the application of graphene copper based composite materi-
al contacts in vacuum switchgear.

Key words: graphene reinforced copper matrix composite material ; preparation process; physicochemical proper-

ties; thermal conductivity; breakdown characteristics; current chopping characteristics
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Fig. 1 Illustration of synthesis route of Cu-graphene
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Table 1 Thermal parameters of commonly
used reinforcements
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Table 2 Thermal conductivity of experimental subjects at

different graphene contents
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Fig. 2 Electrical conductivity of Cu/GNPs composites

IR AAT 5545 T AN 23 7™ 55 1) fik Sk B4 LAY
SHLRE ST, B A 5505 T i A B0 i 3 4.0 vol% , e
ML SR S 00 85%., HATC R iFL ik
M) B R AR 3 52 G MR S A 2205 2
AEJ) T [ R .

DHUBRGEHITE . A B AR UL 5 A S P 45 &
ROR 22 DRAIEIURL Y 21 5 3 B G 2, Medalla 4
B LR BE I B Ry —F LA T AT R P AR 3 A
PR BURE A S AN s o

MU G APRL AR . U G PR A [
W BB A Ak FLRE ), SC33] 4 1 M A E o
MU GR/Cu A MR Z5 10 G 3503 0 T e PR RE Y
2, A R AR G5 R GR/Cu & B MR RN I 22 = 4 45
¥ GRICu B4 MK, J2 R G5 #4385 2D e A= K 1Y
GRIURFEFHLME  EAR S i Fis fil 451 |k
RELJE M & $ HLMERE , O HoA B89 40 K B i 1 11 7 1)
BB R T AL U, TSk = AL R )
M T R B A2, H = 4R 550 R 8 5 R fn LA R
456 R

3R BT A A . A AR (HQG) 2
3 S BT A P PR R R S R A S5 4 (RGO) AT
K il HIERRY T2 D R A5 B IR Be 45 (SPS) il £ 1 A&
THQG I GR/ICu B G H#E, o HQG A B HA
IR R HQG F P FiEB R4 R
1000 em®V™'s™, 20 A1 #4130 em?™V s ™) 84,
MHQG B0k 1wl , Cu/HQG & Ak H H
SRR A AR B T 8%, X X H i i A A
BHY SR EAEEE X,

A)FRELAE B, 52 PEAD 3 TR 3 R
77, Al LAXF GR/Cu & & M B} i 17 #4 5L &b B (hot
rolling) A4 i ME . SAELAL R AT LIREIR GR/Cu &
G ARFNER I FLBR 2R el 7= A TR B o
(R , 0 7 PR LA 2 o %) P45 i R b B ) A 0
BEMREH S H M, LA RGO/Cu-450(R)F1 RGO/Cu-
SSO(R) (AH X} 25 £ 43 591}y 95.8% . 88.5%) Ky 4] , #E 47

5
o ALK B B A AR SR s TRE A
AR,

3.2 mEIMEMIEEE

fih Sk 110 HL TCAR b 48 7R T B S B i A
DR AIL A, B8 5 A0 b T8 ok T S 350 %) flke Sk 4 J8 45 2% B
il Sk AR A2 R B GE  r HAIUE f Xe) 2 fh
oA Ak 18y b, 5 i AR ] e 2 e A W R e sk
P DI ok 7™ B fik S 298 BH B (o R b, S W R i
REZS I, PRI, 38 5 R B2 T 5 A Sk b4
AR R PP HR IVR IR AR 1, HAT, K24k
PRI S 32 e 3k I e I i o RS fo Sk e T
TE SR H B AR e«

1))t F AR i, 28 T SR 25 DT L ST
ik 77 A R P A i S 39 T B () iR 19 3R R AR |
T, AT LAk fik Sk 2 100 04 4 JE@ A4 RE, PR E RT AFE TR
DT T W A Sk A TR, DSk o i A8 b i Am
A Sy e ICAR ok O X fioh ks B e AR o 1 g
TIVEAG o B A BIFTE R AT Dt fih Sk ARk A2 0k i
W H T 3 R RS N5 A9 AgSnO, firli Sk A1 R 4T
HLAZ IR AE 1™, SCB39M I Ll & T Cu-C Z A4
A1) AR AR ek i, e B0y s A T L R iR
T AN T, e FL IR e B v ) B 25 5 LA
FIE 2R ik S 55T, S B Bl A B IR FE R 1R
ol R T )5 B P S8 o o e R A U
I Cu-C A MR FL TR I A A

Q)M Mk R ETEAN . HL NG R 2 8
Sk 3 W 3 AR I T R ol A S 2 T SR DX A e
FZE R, PRI T IR FH RS L 2 T K fil Sk Pl AR ol
TE SR AR PR T BE 1 HEATIE A, IF AT DL
LI B 2 e I BH B B0 2 1) 3 s o fih Sk S
Frife—25 4307 o SC[4018 45 4 i 45 (SEM) WL 5 53
BT B KA TR Ti B, JUR 34 5 TR A S 2 5 bR
fil Sk HL UG T J5 7 2 T SHARRAIE , O & B0 S e ok
B A2 Bh 4.29%(TiB, UKL 5 20 50h 1.6%)
i, &4 MR BTG o B Ry . Bk g
XL T 482K CuCr50 A1 8HS il CuCr50 M RHE i
ICHL /N AT HL ISR T RE T, 9K AR 3
HL AR il 2 A B AR 3% . (HL R T4k Al
it CuCr50 fis Sk WA 612 1 14) BRI BRE 532 SRR AN T
fih Sk FR T bE TiIY 55 25 5 B ., AHAS TS CuCr50 40
RAA B fih Sk 25 17 L UGS Toh B R 4515
3.3 casgimEMERE
FL A5 KRE fih 3 1] B 446 2% o 20 o R ) T
o FHL R S5 L s IO A A 1 S, i S T v
7755 fish Sk WA Rk %) 50 B R AURL B B A OGS

%
i

P
Py
HE



c 6 - 202645 A

) 44 4

62 s

TR BT R B, X OREAE R 160 pm (AN [a] % 5
I3H Cu/Cr i Sk AR, FOAE 28 B8 H 1ol 57 L
B Cr & A S T o A MR EUE EEARR
FEJE b 2206 it Sk B ORH ) 025 2 G i P A R 7™ 2R R
LB NS g R € 1 i P e
BRAEZ o [RI, 76 KR U O W ok R Ml Sk b 9 2%
B K S BN E YIS 48 2% R B R 25 4R
N[5 i Ske A ORE L2 A Gk S R LR 3 SRR
W Cr30/Cu A5 FHRLEA B0 BT LRSI RE . FL2S
TS K AR A B LT |, BRI
HH AR A WA ELAT e B I F iR B L (HL R 5
FHW80/Cu B FEBAR , KRR B T %A 2 &
BRI B A58 5
®3 EAMBNETRTFEAE
Table 3 Vacuum electrical breakdown propertiesof

the composites
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Table 4 Chopping current of the microcrystalline and

nano-CuCr25 materials
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