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Present Research and Future Development of Silver-based Electrical Contact Material
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Kunming Institute of Precious Metals, Kunming 650106, China)

Abstract: According to the requirements on electrical, mechanical and processing performance of the
electrical contact materials, the type, features, performance and research progress of silver-based electrical
contact materials were reviewed. The advantages and disadvantages and preparation of the commonly used
silver-based alloys (Ag-Ni, Ag-W and Ag-RE department) and silver-based oxide (Ag-ZnO, Ag-CuO and
Ag-Sn0,) electrical contact materials were analyzed and compared. Developing pollution-free,
environment-friendly and widely applicable new section of silver-based electrical contact materials has
become the research and application focus of the silver-based electrical contact materials.

Key words: metal materials; silver-based electrical contact materials; basic performance; future

development; application

SR e DI ) N S g SR BTN (W N S
hEERGE. W, SRR RREN, 2
1R HLAs 1S e Rz — ), dudgedoo R R Bk
FARARHRI AL, FSE AR BRI T G LA Sk &
gt TAR R SEE M OGN 2, e b IR AT AT A S L
TR R IR PURIR . NIRRT, R
FE I A S AN R A —
SE A HR R 5 F UM T2 @ e (5 T
EHIASFEL xR ZRSOR 2 T, B2
REBARIFHITHE. SHE, (RTTARE AR
BH, R RO e . SRR AT — € IR ,

Weks H A 2012-02-22
HEETH: EFRARREESTE (51164015)7H).

X T B il SRR B SR W BN, SRR
FELPR AR, R TR RE RS, e —1
aiglEngig. AR, 2iE AR R ERM.
BRI v e r =k PR E A TS L S @A R, TRk
FEA AV Gridk B 45 1R R A A i sk RO, it
WER T — RIVRE G S AR B ALY sl K,
f1F5 Ag-Cu. Ag-Ni. Ag-Fe. Ag-W. Ag-RE. Ag-C.
Ag-CdO. Ag-SnO,. Ag-ZnO. Ag-CuO. Ag-REO
SR, A E R TREE A S (AgNI &
Ag-W #. AgRE R)5RIEHAIMY (Ag-ZnO .
Ag-CuO. Ag-SnOy) FLEAlAA BRI FIZE L 1] £ 7 VE A0

FEE. £ O, B, Wik, BT, SR BRI &M B . E-mail: fenmoyejin@qq.com



80

i
g

34 %

FEARMERE, XTSRRI IR S R i R kAT
FRGEVEELE I SE

1 RESEHEMME

1.1 Ag-Ni &2&4&

Ag-Ni G4 MM B AG RIFMFH. S
PERE, BT E, SRR, Bl
TRAHETRE JU R, i S A, JF HLEA R BR
T P R R (A S FE M RN T e, 7E B N FF P
IR EHE R LL AR /N . HAE, AgNi &4k R
HLI R PO RE R 2 .« Ag-Ni filSkdP R E 1939 4
REE G, —H ZHATAF R . HESE
N 10%~40%, HEENE, HAdEER, B
PERE TR, AReAER BRI N BEEAR,
HAEREAF. EEEMAHT /N BRER T
Fefihds . dkras. BHIF RS, SEERNEEN
TEREEH G, R, PERERNT SRS,
Ag-Ni A& filsk B WA 1 BR .

R 1 Ag-Ni &Sl PHEH RS VI 1 fE
Table 1 Part of physical properties of Ag-Ni alloy
contact materials

W MR BERE R RHE
lg/em®) /'C  /Hv 1%
Ag-10Ni 10.2 960 62 15~5 1.8
Ag-15Ni 10.1 960 69 12~5 2.1
Ag-20Ni 9.9 960 78 10~5 2.2
Ag-30Ni 9.7 960 85 8~2 2.4
Ag-40Ni 9.5 960 100 6~2 2.7

K
/uQ-cm

it Ag-Ni filsk itk fe, MOERREZ A
TIRZHWFLAE, FEA: MRERETEII SR
/B BRI A R I REAT A HERE
VNS WA R SR A b RS P R R 46 KB AR T 45
VLR 204 FALHIE Ag-Ni BB KA A &
WAL EERT DLA i Ag-Ni TR ENA AR, F & AR
SRR RN Ag-10Ni A4, HIRMAHK T Ni 78
Ag AR AN IREUMG, R E T A8
S RUERTHLEE A TE R . 1R AU TUR P e v ]/
ARG ERS/PM), UGS A (MA)HRY A 5%
HHARHE T Ag-10Ni-Y. Ag-20Ni-Y. Ag-30Ni-Y
Mkl EIER B, BRI RIX i, X EATH
SITRI VL RRII, T T MR AR 2 %

fb, GEREW, AgNi-Y R4 IETERE R
AZY, HHEHIEERR T AgNi Re g, IFHL
AR T . RIS R [ A 2 B
R T AgNi £ SRR, %5 T AR E
BRI . 85 RFY, SBFARRIOT R
[ B B AS K, (Lot A 3 A A K B
R TR 4 BRI SE  A A  3
i PO A T SEUE o B4, 3B 1 Ag-Ni
RN R RO SR EL, LASR RS Ag-Ni fil
S it B P T Fh SIS f e
12 AgW %44

Ag-W il SR 1935 45 BUR— T 32 1
FHEIFE. RARWSE . WA, %%
FORHEA RIFIOH. e SR IR e, 4
RS R HO R AR N A %), T P TR
FORHBIA(L KA AR )L Beeh . H B A i
BIARRE, JEEE TR s AR, AgW fil
SRR T =AU | IR oY), S
PERS(E. Ag-W Sk bHRHYIBRYE RS 2 2 BT

R 2 Ag-W & &Al SRR Y RE
Table 2 Part of physical properties of Ag-W alloy contact materials

. R ORERE RmFHE O mSER Sk

R (gem®)  /Hv  /pQ-em  /%IACS  /(W/mk)
Ag-80W 160 235 4.6 35 210
AgT3W 156 220 4.0 43 220
Ag-65W 148 185 33 53 235
Ag-50W 138 125 2.8 61 275
Ag30W 119 65 23 79 330

BRIH Ag-W R i Sk 775 Hz ik H B AN R FOLE 73
b it R R S 2 s A, BT DATTAE Ag-W fil
AR B, . BRI S R LR AL
AL . S — T NS T2 ST
F R S5 57 L 300 R VA Sk ) Ag-W il sk b4 k)
Befut PG . MREENEPE Ag-W A& iR INEE
[ Ni JFHEAT WNi By KA S B, TR
173 Ag-W-Ni il sk b}, SR15 78 = AU B
BERAL R 7 B Bk B . T AR ISR T K16 4
TEHH T Ag-70W filisk ikl 25 RFKE, Ag-7T0W
ful SRR R 14.9~15.1 g/em’, T 9 1471~1250
HB, HLLE N 3.6~3.8 uQ-cm, H1% 5% N 657~686
MPa, 200 J3XHUFF ar Al 7 J8 #AAS AR #ak a6 14
REH 2 HL ML ZE R FH 2R
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1.3 Ag-RE &%

i b o0 25 AR AL I A o B A ] I 5 A0 R R I
Ty ETFLA B A BRAR AL AR B B Ak s O 1R 22
Kk, Ag-RE RA4&HARZ R BAIAL
At MEFREN Ag-RE RA ST T KENH
o FEAQASE: AWM LR RS ARG S
M 25 SRR . DU IR AN s H M oo R
BINAR A e A AR E A s 0 T AE A AR F A B =i
BAGERL: &0 Lo R I BB AL AR
AR, ek S R P, BN, fEd
SNIVER R, Ag-Ce. Ag-Sn-Ce-La &4 K14 )&
&Y AgsCe. AgsLa S5 H LN Ag. Ce. La,
THFE 7 HIRE,  d kS APRHIR T, B —E
FIKAMER; [FIRS, Ces La 5 O, JERE AL
SEAGAH, e TR e m R It Re, TR TR
R/ b i E R, B 1R B e il
A IERCICEE

2 RESEY AR

2.1 Ag-ZnO ¥k

AL B B 1 SR AR FE (> 20007C),
EHFRHIRAEH A S o, fefRRr E3EM,
BRI TR B A AR T RS, Wb T
fik Sk (RO JET ), feh U e LR 7], SR 2R AR
R EACEERES T B E RS IR E R, B T
SRR E CIRFIER, v DASR S R i B 4 1
P, Ag-ZnO HLEEAARLEA I R A DTR IR,
L F IR b, AR IR E Al LR, 5 A%
SRS, SR AR AR AR A AL R
2.2 Ag-CuO #1kl

R RER T 26T R T Ag-CuO Hfilskkrkl, ©
A P 255 R B A7 i A P T P e A B POk B L R
TFoe. RHEITIC. kA AN i gy 1 0, fEE
Gt ATl 3% 1R A Ag-20CuO(CuO i &30
20%)1E FEfi=k, P18 T RIFMIRER . B X Ag-CuO
HL ik Sk A RL O RE TS SR IR i /b, H A MR R IR £y
BE—BHF 7. HATHIS Ag-CuO HiflskbP R 3= 2
TEEGENENE. BRGEE. IRk,
JE e o TR S B A R AR 4% T Ag-CuO Hifih
kM EE, SRR, KA BB ARG % Ag-CuO
HA MR EE SRR POR B S A, X R 2
BRTMERESINT, $%H Ag-CuO Hfilsk it

BEEA RS B il s a5 R R E S 500
Ag-SnO, MBI . ZHF T TSN a2 il 45 11
Ag-CuO #EL, AR CuO Pk, JEUNE
Ag OR300 A TR R R IR VR IRAR N
Ag-CuO MEHEAE CuO Fkift AR RS, HALBE:
% I HRMA IS EIK) Ag-CuO MR H %y
T AR SR 2 5,
2.3 Ag-SnO, #1kl

Ag-SnO, FLEEflFELZ S A SnO, WikiiREL
TR AT EEREEAME, EELUM
Ag-CdO MIEEMIF B A FE . WA kAR,
7 P45 B 3L B P T A TR Ag-CdO fit sk 4 kL
HAEARI RS A drid Ag-cdO™ Y, H A,
CUN T2 Rhifh B8 . ik sh 28 ARG T 2%, MK
W88 B ICERE .. Ag-SnO, bR T B
— % Ag-MeO PRI 41, 1B BA B AR o
PUBIEVEFUR AP RLEE R S5, L B S 2 n
TR 2, SR A R Befile
B, dRFhiE, Mk RME RS E ST
IR 7E A B AR B SR R ST R Bt
SRR RETHETAE . LEAeELE
] SRR B R IRETE. A e WAL,
WMARTEA, A BE MBS S iR,
(ER RN 2 . N T 45 i 5 H AT AR AT BAR A A
PP AR S AR L B A R 3 o P R
REW.ZE 3 P

R 3 HR Ag-MeO BB IO WL RE
Table 3 Part of physical properties of commonly used

Ag-MeO contact materials

M T e mame

/(g/cm’®) /uQ-cm
Ag-10CdO 10.2 960 70 2.2
Ag-12CdO 10.0 960 80 2.3
Ag-15CdO 9.9 960 100 2.5
Ag-8Zn0O 9.8 960 72 3.2
Ag-10ZnO 9.5 960 85 3.5
Ag-10CuO 9.6 960 62 2.3
Ag-10Sn0, 9.9 960 80 2.6
Ag-125n0, 9.7 960 95 3.5
Ag-15Sn0, 9.5 960 112 4.6
Ag-20Sn0, 9.3 960 127 5.8
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