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Electrochemical behavior study of silver-rare earth multicomponent alloy low pressure contacts
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[ Abstract] Traditional electrical contact materials are increasingly difficult to meet the loss requirements in
low power transmission, and the problems of reduced durability and high energy consumption are gradually
exposed. The rare earth-silver multi-alloy electrical contact mentioned in this article is a new contact material used
in low-voltage environments, which has many advantages. The material is expected to replace existing Ag-CdO
contacts, which can extend the service life of power equipment or components, reduce maintenance costs, and have
certain economic value. After the rare earth and silver are alloyed, not only the mechanical properties, high
temperature properties, corrosion resistance and electrical properties of the matrix are improved, but also the
physical and chemical properties of the silver matrix can be maintained. In this paper, open-circuit
chronopotentiometry curves under Ag82In9Ce alloy, Ag85In6Ce alloy, Ag86In3Zn3Ce alloy, Ag88Zn3In3 alloy,
Ag88In3Zn3Ce alloy and Ag88InCe alloy system were tested at the same corrosion conditions, and combined with
metallographic testing, the electrochemical corrosion behavior and properties of a variety of rare earth-silver alloys
were analyzed, which laid a certain theoretical foundation for the further research of this work.

[ Keywords)Low voltage contact; Open-circuit chronopotentiometry; Silver-rare earth multicomponent alloy

518

R ko e R T S . JTORAE. BRBS TR %
HOIT o0 H B B, Lk AR BRI A LR L
R i S A T A i o B D PR SR ARL R T 20 4
2UAR. 2UEAf %, s IZETE A Ag-Cu. Au-Ag. P
t-Ag SFEEE. BRI a2 oh, MRS RS AR

WERZ i, HEARBMEST, i E2Z

FIPR . Ag-CdO 2 E A% e FELARAT MV K = Ad I He
fil Sk RE. Cd & BRI INRESE KiEHE & Ag-CdO HL
il Sk FFIPUAA AR T R, E 42 F A S P ik FL PHLBE K,
AT, EOBAGM R TERE, [FIRF Cd
DRI A5 5 1117 75 Je R 85

ARV SR BT — b B FH T H R BRI A g g 2
W-Fh L2 b Sk iR, WL SEERAE &S,


https://ijms.oajrc.org/�

FALAE, S, EES FWE, WUR, PR

R-Fi £ 2 T SR Al Sk ) AL 22 AT B 5T

AR S5 R mimvERE I Tl itk B A HR
PRI RIE, M HILREAEIR KARSE b ORFr AL I
R ERANL PR RE, XSG I (1 B 2H & 84
WES/RI] 7B ZWREMMNA . ASC#E I
I HLAZ TN Ag82In9Ce A4« Ag85In6Ce A4+
Ag86In3Zn3Ce 4 Ag88Zn3In3 &4 . Ag88In3Z
n3Ce &4 Ag88InCe &4 MM AT NHEAT T 5T,

1 K38

1.1 SR

A SESS B KA AN 3R 1 PR

=1 it

2 aifE

NH;-H,0 e 99%
H,0, 4 99%
NaCl 24l 99%

ARG BT IR 737093009 Ag82In9Ce. Ag85
In6Ce. Ag86In3Zn3Ce. Ag88Zn3In3. Ag88In3Zn3
Ce 1 Ag88InCe, ¥y H |, AT 25ml ]
FNZK+75ml R EES 30% XA KO B S 04T S
T, WSS BB R AH B AT b . o —
ANFHFORE SR TE 3.5%01) NaCl #30h k4T H Atk 22
Fe, I B A B BT B T R o BT AR
(A ER-

1.2 # bl &

(D fd i

FERRIS, AR RS TR R T &R & R A
HERANEM, WRHILLPEG 6T AN E 2 1
YGRS R N TS B TR, KRG
BN Zn.e 1 Zn Hi SRS AR T A PHE S\
B IEFE Zn IO G HEFERS, R R AR AR & &
W, GRS I Zn RN Zn SR BRI\
Zn B¢, IENRESHNE, Ffm bR, i
G IE), FF Zn BEA i), TR0 Zn 4%
PR E S, N Zn T SRR R ED
o FHEIMAR Zn BE8 2 ING, EARAHE,
ARG S A 58 48— B0 PRI TRIAS /N 8-10 70t
SR B VE AU, R A HECRE, )
I el e S U (R N A o i =0 A S e 1
f 5 5~ AR i o O 2R, FTOT RIRIT 5%, K i
WEN 30 2, #%51901%, 590G, Eid e
R, THEARATIR B A Ar BRSO TR E

FE JE Rl 2 o 7oA, SRR RRE 4 S Al ik e
SRR AN R P A RESLZIT T o5 1 B0 I PR AL,
SR 6 ko I Tk, RE4 7 KA A
WHRIFR, BERHAEI NI, d@d L.
b & A ) 1IN 7) N BN ) B B ) N 3 2 S 17
B, SWESNIN T REA T & B ST, m
TAHR SR T B Bh e ar . J12EERe

(2) AL o ) 2%

SIS R AERE S R R R4, KB AR
HATBRATE, HZEFEMERMGH, HR&RIH
WA AR HEAT B, T ALt

(3) S ARG I i 4

K FH T AH 2 BT R i e AR AR SR o L 8 ik
WE, FHKEBWABATIZERITE, 118 %
AT, PR Tl ki A 5 AR A 4
FEa R, PO S K, REFRE, FEamE
PTG Sl o R AT, 2 f5 6 B U SR A
KMo

1.3 b miKiL &

FELA 27 S0 15 4K FH 1) CHI660E FA24 T4
uli, MHAKH=mRE R, Hh S agoymat
R, HEIERGEEH FA, TARER AN Ag
82In9Ce &4+ Ag85In6Ce &4+ Ag86In3Zn3Ce &
4. Ag887Zn3In3 A4 . Ag88In3Zn3Ce &4 Ag88
InCe &R, HMBBRIKEN 3.5%K TN
W, AT S B 5z H origin FAFEAT 73 M
5WE, ERFEEWTEL s,

1 BUESNREE

1-TAEHAR: 2-4HBhHtlk; 3-ZHhdtk; 4-Hfg
s S-FRRA R

2 LWHERSITIE

2.1 Fr&atadd s

PRI, TR 25ml BB A K+75m] FIIK



AL, I, EEESC HWE, MR, MR

R-#+ 2 o0 & SRS Ak ) AL 22T AT

FER 30% B KIE I 64T T, 435It T Ag8
2In9Ce %4~ Ag85In6Ce 4 Ag86In3Zn3Ce &4+
Ag887Zn3In3 A4+ Ag88In3Zn3Ce &4+ Ag88InCe
HEMR TR AL ZR, JE IS ] 5000s,
TAEHEAEAAN lem®, WA 1 Fw:

— Ag85In6Ce
— Ag88InCe

——Ag86In3Zn3Ce
Ag82In9Ce

——Ag88Zn3In3
———Ag88In3Zn3Ce

T v
2L
0 1000 2000 3000 4000 5000

Potential / V
S &
o o

T

Time /s

B2 FRE%BLT-RE S 25ml BIAFIEK+75ml BKRE R
30%BIWE KRR T BT EETHATER Sk

B 2 JRORINAZ 6 MR & &4 s+ 6 4
£ 25ml LRI Z ZK+75ml BRIV FE R 30% I XU K I
R B 50008 BFFEE LI AL 2. Mth 4k BT
LRI, AFE BB & &AM, &

a) Ag82In9Ce &€& &HEIL

—3, MALR/NEIRKZEAN, U ATE IR R TR
AT, JEWAEEARR, Ag88In3Zn3Ce HNL T,
Vi IA L H AR R o SR G S e R Ah, AN 6 Rl AR
ek bibge s rd, e EAFErHI, etz
AHERIL, BB FREELES, FEBRHAR
£, ULBANITE k5 A1 6 R AR AT EE 25ml 1
FE ZKA+T75ml (I EE A 30% [ XSUE K IR RIR R R,
3 o Rk

22 &FAH

ANTE A o0 AL 228 3ok T B A Bk A U 2 1 F
S fa, A3 S [ TAE AT S AH 0T
BURAEEL: 500 £5, Z5RWE 3 Fr. B 3 BRE
FETT &I BAL R A 50008 J5 B 6 it B B 1)
SAHRR . ISR SR, A il 5 T DA
EH, NERB A ESRITEE HE R, B
Fra M RIR 35 A T IR B, 5 vh it B A&
R R G . ARZAET: 6 FIARG Sk
SAHIAERL, TR IARAE, B 2d I 2e RS>
i KRR NERL, BB, Hofh 4 Pkt
BHE BB S, AN E BB AT 9 3807 2R TH HLE
Mz, SFHEREMAR, Xn]ae5 MR
REANAb R 77 3 0A K

b) Ag85In6Ce A& E&HEEIL

c) Ag86In3Zn3Ce A& & HEEIEL

d) Ag88Zn3In3 &4 £ HEIL



AL, I, EEESC HWE, MR, MR

R-Fi £ 2 T SR Al Sk ) AL 22 AT B 5T

e) Ag88In3Zn3Ce & & & HHEIL

f) Ag88InCe & & &AL

3 TESRE EHEMRAI S EEE

3 Z5ig

NT TR L2 u S SR AR R, A
LB Ag82In9Ce. Ag85In6Ce. Ag86In3Zn3Ce.
Ag88Zn3In3. Ag88In3Zn3Ce Fl Ag88InCe &4
MR S AH i, SRR 6 M H-ER 2 T
&4 Ag82In9Ce. Ag85In6Ce. Ag86In3Zn3Ce. Ag
88Zn3In3. Ag88In3Zn3Ce il Ag88InCe [T # i1
LA IR 2 s T2, (B — 3, Ag88
In3Zn3Ce HIALIR A, 150 B FRLA Jl o0 B 225 5 Jg el
6 PhEEM B R TR, 8 A o i ik
—UER TR A, BB, 5
P L N

SE 0k

R, ABe, BJi, X0, EIE. SnO, WX,
AgCuOlIn,0; KA Mk} B He il RE IR M [J]. 52 & M Kk
AR, 2021, 51 (3) & 1-11.

[2] BR3CEE, T35, SME A5 BB IR S % AgWC(4
0)fik Sk AR 5 BRI iR TA KL, 2020, 3: 9-11.

[3] Zhou Shijie , Zhao Bingjun , Zhao Zhen Jin Xin. Ap
plication of lanthanum in high strength and high cond
uctivity copper alloys [J]. Rare Earths, 2006, 24 (1) :
385-388.

FRARFEBE: ©2022 1E3% 5 HERIBUHA TR 72 .0y (OAIJRC)
Ao AXEHRIINIEEBEL YT ERE R

http://creativecommons.org/licenses/by/4.0/

OPEN ACCESS



http://creativecommons.org/licenses/by/4.0/�

	引言
	1 实验
	1.1 实验材料
	1.2 样品制备
	1.3 电化学测试设备

	2 实验结果与讨论
	2.1 开路计时电位
	2.2 金属相图

	3 结论

