%50 % 55 4 10
2021 4 4 A

BAEEREMBISIRE
RARE METAL MATERIALS AND ENGINEERING

Vol.50, No.4
April 2021

SR Ag-SnO, BB HEfbT R

R T [ RE RS2 M

AR, LRERE Y, KR, BXAY, 2T

Bigik 2

(1. AZEEE K, i AT 050043)
(2. WABAE B REARL D) R QB oL AL R R R A R D 2 A E, T AT E 050043)

B O WA INFINT Ag F AL RIS S P RE K S, TR ARG &k T 2008 CuO. WOs Hil Inp0;
1 Ag-SnO, #1kb. ZIL F XS SR FEREAT IR A 28, PAFIFARFHAL N RAN RS EL MET Ag-SnO, #1 R} A2 A K
DI DAL T BB (SEMD Xy B SBEAT 34T, T ABAQUS A FRITH A RE — 35 % i AR AT Jhy AT B4l
SiRRW]: 1T SnO, 55 Ag Fe K A i) S T B AT B $ i, AP AR IR TR R B B Ag-SnO, LR Ml BRI UGG AL 1
JEHSZE CuO FMFUAIBOR fe o AL 25 0 5 30 1 24 FRAT ARG R B A &, R ZE/D T 3%, WTFUE N T Ag %t

HLE A R BRI 22 AT D L S Ty A MR RE R — s S B
KR Ag-SnO, UMM RE AN HUidi A2 TERE

FEESES: TG146.372 XERFRIRED: A

A R IC I
XEHS: 1002-185X(2021)04-1441-07

BIE A B LG R 2 SR AP
FEL PR ML AL, ARG RS, RIS
AT RE T AU A A OB Hrp, Ag-CdO
HL 2 A Rk DAL S P 5 ek . PO AR L B ful e
BELAG DA B AR 1) K™ PERE, 76 TP s g8 b 75 31
TRENH. BN IRIEE, AATEE R
By Cd JoE NRAES A, 7 TAE A
rp R e IR I e v U, Ik, BT Ag-SnO,
HLA A BRI L AR AR )32 K .

R Ag-SnO, HLEE AT B RAT 8L I Bk IR . Bt
AR AP 21, {0 Ag 55 SnOy 1 AH [1) Fit T8I ) 18 1 4
2, EAT I FE R Ak e P AT K, TR S —
J7 17, WA ) SnO, S 5 AH 25 5 20 Ag-SnO, HL 4% fili b4 K}
(1) 58 P VRE e P A 2, i T i R R TR o o I
) AR T Ag-SnO, FEEE AL R I N SR
Db, LA I 90 3R i 32 SR P AR W] 3 Ag-
SnO, HLFZ b R4 i) HL A1 B R TP A4

VFZ WL R, AR IR st FB 2x T
LA Ag 5 SnO, WIAHIRIBEERPE, M 3 58
Ag-SnO, HLIEMbAT R 1 BT fL g Bl g 111, Wang %5
AP%%E £ TiO,. LaOs. BiOs3 FEALYIE N Ag-SnO,
FL B A A RL RO N 7R, 5 SR 3 WA RE %) 10 W 9

i HEA: 2020-04-05
HEEWMB: WILBHAFTESIH (ZD2018075)

Y B VE R 3 AN [ FE BE A3 v o T K B4 NP B
CuO I  E 35 SnO, 5 Ag (1) 5 e 1,
7%CuO NN T Ag 5 SnO, 3 & £ A 9023 /) 5]
29°, i, Jun Wang %5 NP2I7E Ag-SnO, HLE M4 bl
T CuO W I AIAT 2 E) T SnO, 2R, e th 31
B SnO, 2 o SR VF 20T 5T T A A S50 A i i v
IS TARKAEE RS, (HBEAE AR N R AR 24k, X
F i Sk AF R 1 R R N T T A R R e ok,
Ag-SnO, HUZ Al RL ) ) 2 1 Re A A 1E— 20 0% .

4Nk, HIREIMFAIRT Ag-SnO, HLEE il A4k 1
SV BE S R S IRE A IR Z . Wang R Li 25 AP
RKIL, CuO FRINFIE Ag-SnO, HLEE Ml A4k} i 1 & A7 BT
NBE, N TR — BRI AS B . B, EET
72T Iny03v WO;. CuO ZEEARINFIXS Ag-SnO,
LR AR L g 27 P R ) S MR, R L IE == 1) CuO Al
Cu,O W INFIREHE B W 3% Ag-SnO, M EHI J) 2 Pk
BERSPL, BRIMT, 475 Ag-SnO, HLEE MR HRL (¥ PLidh A5 1
REIE A WL AR

WEAR, SRR A BIHERE RN ) (KT AR D {E
RN, BEEE B BRI A 218 Fre BRI S
UG AR e R 4 R T A MBI R E T2, JtiE Ag
LA s MR Dy -PAE I PR R e AT B

TEBE N : MR, 53, 1995 44, Wi, fAREZERT, Wit AFE 050043, Hifi: 0311-87936456, E-mail: 835777945@ qq.com



- 1442 -

A

50 %

Wi o A SIS 5 AR B ST A 1 <8 AR A0 S 5 S
Ag-SnO, LI AIA KHYUIE A PERE ) 2 . 8 i 5
B AR 2, I 1 VAT R OCHERBLART R (5 4247 0
I A3 2 I A ALY IR AR Ag-SnO, HEIZ Al KL BT
s A P 36 FR) 52 i LA e T i LB

1 % B

K ARIG LB T8 A AR A I 70 1)
Ag-SnO, #EL. S28G H RAM KA 4l Ag (99.9%, /N T
74 mm). SnO, (99.9%) M4 44 (CuO, WO;, In,0;
(99.9%) A . Hl4& HIRFE T SnO, A& ALY I
FI R E D H N 8% 0.5%. 1456, ¥k K%t
BIFR G, fE XQM-0.4A 1T REEKEENL b (KD RO
KALARABR AT LL 400 r/min HEJEES 2 he R
TR E R ARTRN A ZEA A b, 5 200 MPa 5 T &
J& 2 min FHSHRAE TR o A 1) LT AR W
la fli7n, B 41 mm, AREEN 21 mm, ZEERSE MmN
SA 5 mmx3 mme K4 AL AN MXG1200-408
P, AE Ny SR YT R RS 4 h, BeghT %N 1023 K.
PeAs SE UG, KA HV I I AR TN B AT %,
600 MPa i . 5 min. fiJa, 52HIKFEAE 823 K 4T —
gl , LRI A 1 he

WA S, FE bR~ RO & S8 Bs RSP, e B H
frfiie b (fEE, Kammrath & Weiss GmbH) 4T %

B AR RE s e A = i IR e IR 1 ) 5
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gram of the three dimensional finite element model (b)
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Fig.2 Creep curves of the Ag-SnO, materials with different

oxide additives under constant stress of 30 MPa (a) and 50

MPa (b)
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Fig.3 Creep values of the Ag-SnO, materials with different oxide

additives under tensile stress of 30 and 50 MPa
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Fig.4 Creep rate curves of the Ag-SnO, materials with different
oxide additives under constant tensile stress of 30 MPa (a)

and 50 MPa (b)
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Fig.5 Fracture morphologies of the Ag-SnO, samples without addition (a, b) and with In,0O; (c, d)
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Comparison of creep experimental data and simulation data of Ag-SnO, material without addition (a) and with addition of CuO (b),
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Effect of Oxide Additives on the Creep Resistance
of Ag-SnO, Electrical Contact Materials

Yang Tianyang'”, Ma Yuanyuan'?, Zhang Xiaolong'*, Feng Wenjie'*, Li Guijing'?, Fang Xuegian'?

(1. Shijiazhuang Tiedao University, Shijiazhuang 050043, China)
(2. Provincial Collaborative Innovation Center of Mechanics of Intelligent Materials in Hebei, Hebei Key Laboratory

of Mechanics of Intelligent Materials and Structures, Shijiazhuang 050043, China)

Abstract: To investigate the effect of oxide additives on the creep resistance of Ag based electrical contact materials, Ag-SnO, contact
materials with CuO, WOs3 and In,0O3 were prepared by powder metallurgy. The creep tests were performed on the tensile specimen at room
temperature, and the creep characteristic curves and related parameters were obtained. The creep constitutive equation of the Ag-SnO,
contact materials was constructed. The fracture morphology was analyzed by scanning electron microscope (SEM). The creep behavior was
further simulated by ABAQUS finite element software. The results show that the oxide additives can significantly enhance the creep
resistance of the Ag-SnO, electrical contact materials due to the improvement of interfacial strength between SnO, and Ag matrix,
especially CuO additive has the best effect. It is shown that the simulation results are basically consistent with the experimental data and
the error is less than 3%. The obtained results are of great reference value for predicting the creep behavior of Ag-based contact material
and improving the mechanical properties.
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