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Abstract: The arc erosion resistance property on the surface of AgSnO, electrical contact materials
prepared by mechanical mixing and coating method under the condition of the DC(DC 24 V/15 A) were
studied by a scanning electron microscope (SEM), surface electron probe microanalyses and electric
contact performance testing machine, etc. The material surface arc erosion mechanism, the metal transfer,
and electric life were discussed. The result showed that cladding of AgSnO, electricity contact materials
prepared by the arc erosion resistance ability is strong and less material transfer, etc.
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Tab.1 The experimental conditions of AgSnO,(12) electrical
contact material
CIVEN R ORI BT A ek iRlEE SR
24V ISA  [fE FWr 20 cN

1.0 mm

2 AgSnO,(12) EARARA F#RAE R Foit B KT

Tab.2 The migration of AgSnO,(12) contact materials in
different operation times
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Fig.1 The variation curve between the migration of AgSnO,(12)

and operation times
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Fig.2 The morphology of AgSn0O,(12) rivet surface before test
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[(a). BUBRIRA 4 T 2 (Mechanical mixing method); (b). 144072 % 1. 2 (Chemical coating method)]
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Fig.3 The surface element distribution of AgSnO,(12) rivet before test
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Fig.4 The SEM morphology of Cathode AgSnO,(12) moving contact after the ablation in low ratio
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[(2), (b). HLIRVEAG V] % T 2 (Mechanical mixing method); (c), (d). 4 E 6% 1] % 1.2/ (Chemical coating method)]
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Fig.5 The SEM morphology of Cathode AgSnO2(12) moving contact after the ablation
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Fig.6 The SEM morphology of anode AgSnO,(12) static contact after the ablation in low ratio
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[(2), (b). HLIRVEAG V] % T 2 (Mechanical mixing method); (c), (d). 4 E 6% 1] % 1.2/ (Chemical coating method)]
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Fig.7 The high amplification morphology of anode AgSn0O,(12) static contact after the ablation

gttt 6 5B 7 T, TEIRMHERIEE L
T2 HARH 4 ) AgSnO, HLFEMA R, Ag 5 SnO,
Wb e 4 &7 SR A F T, 1) TENUIRRY T 2261
T, SnO, Bk Ag 2 [ A% 4 A i A 5 2
G, WEGE RS, R AR CR A
S LT DR, FMURGTR A V25 £ 1 AgSnO,(12)
MR FIEE SnO, FIFIRI G, 167 ER T 2
SnO, W MUK 2 8] fii B 1 AH LA, 455 5 FE A
o 2) EEAENFOERAR T LT, BT HA
WHREI S BUER, ff Ag LURTREVIFT SnO,
WORIERTH, Ag Y SnO, kL 2 AR I 7 71
M7, JEREME SRR L,
VA AgSnOo(12)F K1 SnO, 73 AT A2

Fir A B IR B E R R, ATUBR A V2 1) 2% 1)
AgSnO, MMM KL A RS, HAZLE SnO,
PRI TSR, Sl EHE TSR, FEME
AL AR e, MElEMALES A e, 3
ARG PR, [FIR 548 SnO, BURLE 52 i 2
Ag B4k, FrUAHIR R, RIS A,
MEMEREEZ, U AR 52 . T 7
% AgSnO, FLFEEAA R, Ag DL FEUR TR
DU SnO, BRI R, JERIRSRING & J1, TR,
B IR A B E T, A8 SnO, PTLASYE] . 3
AT Ag FERH, T IR R HL VR e

Bk, MBS R, RO B ) H B A RE
3 4

1) EH(DC 24 V/15 A)FIET, HUIENER
1 AR ER S B AgSnO,(12) HLHE il b4 Ry B
BT IPUS AR TR RE 71, MR LR ER
J&FASAH U B R R A # R, TEHET 10000 1K
HLAF AT SLa0fa, BT Sk R THI AR R AEIB IR

2) St HsRMAER JS, HUBRIER VEH] % 1)
AgSnO,(12) FEL AR K} R TR T X IR R, 36
AR, PR R ™5 S LS %1
AgSnO,(12) FL AR KL T B T X IR AR A, 36
FRE, Yo b 2= T2 & 1) AgSnOy(12) i
fulbA B R FRLSIUGE ke 5, PLe R M RE 1
B I LT I L R B

e Z PN

[1] WANGIJ B, ZHANGY, YANG M G et al. Observation
of arc discharging process of nanocomposite Ag-SnO,
and La-doped Ag-SnO, contact with a high-speed
camera[J]. Materials science & engineering B, 2006,
131(1): 230-234.

21 Eka, ~EE, E2EL, & HIEAREMAOR KBTI



#S1H

NS

TR AN FE V] 25 1) AgSnO, FELEEflobA Ak 22 T Fi IUGe Tt 13

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

R K[ S&)E, 2013, 34(1): 79-83.

WANG S, FU Z X, WANG S B, et al. Present research
and future development of silver-based electrical contact
material[J]. Precious metals, 2013, 34(1): 79-83.
COSOVIC V, COSOVIC A, TALIJAN N, et al.
Improving dispersion of SnO, nanoparticles in Ag-SnO,
electrical contact materials using template method[J].
Journal of alloys and compounds, 2013, 567: 33-39.
QIAO X Q, SHEN Q H, ZHANG L J, et al. A novel
method for the preparation of Ag/SnO, electrical contact
materials[J]. Rare metal materials and engineering, 2014,
43(11): 2614-2618.

FINDIK F, UZUN H. Microstructure, hardness and
electrical properties of silver-based refractory contact
materials[J]. Materials & design, 2003, 24(7): 489-492.
WANG S, ZHENG T T, XIE M, et al. Internal oxidation
thermodynamics and isothermal oxidation behavior of
AgSn0O,
materials and engineering, 2014, 43(4): 796-798.

XU CH, YI D Q, WU C P, et al. Microstructures and

electrical contact materials[J]. Rare metal

properties of silver-based contact material fabricated by
hot extrusion of internal oxidized Ag-Sn-Sb alloy
powders[J]. Materials science and engineering A, 2012,
538:202-209.

LIU X M, WU S L, PAUL K, et al. Effects of coating
process on the characteristics of Ag-SnO, contact
materials[J]. Materials chemistry and physics, 2006,
98(2-3): 477-480.

LU J G WANG J Q, ZHAO ] Y, et al. A new contact
material-Ag/Sn0,-La,05-Bi,O3[J]. Rare metals, 2002,
21(4): 289-293.

ZHENG J, LI S L, DOU F Q, et al. Preparation and
microstructure  characterization of a  nano-sized
Ti*"-doped AgSnO, electrical contact material[J]. Rare
metals, 2009, 28(1): 19-23.

WANG J Q, WANG H T, WEN M, et al. Testing results
analysis of contact materials’ electrical contact
performance[J]. Journal of zhejiang university science A,
2007, 8(3): 459-463.

ZHOU Y H, ZHOU X L, TAO Q Y, et al. Research
progress of AgMeO electrical
Precious metals, 2014, 35(S1): 100-107.

VERMA P, PANDEY O P, VERMA A. Influence of metal

contact materials[J].

oxides on the arc erosion behaviour of silver metal oxides

electrical contact materials[J]. Journal of materials

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

science & technology, 2004, 20(1): 49-52.

CHEN X H, JIA C C, LIU X B. Effects of silver powder
particle size on the microstructure and properties of
Ag-YDb,0; electrical contact materials prepared by spark
plasma sintering[J]. Rare metals, 2010, 29(4): 366-370.
CHEN S, GUAN W M, ZHANG K H, et al. Experiment
and finite element method analysis mass erosion and
transfer of Ag/La,NiO4-based electrical contacts during
operation[J]. Rare metals, 2013, 32(1): 93-99.

LUNGU M, GAVRILIU S, CANTA T, et al. AgSnO,
sintered electrical contacts with ultrafine and uniformly
dispersed microstructure[J]. Journal of optoelectronics
and advanced materials, 2006, 8(2): 576-581.
SWINGLER J, SUMPTION A. Arc erosion of AgSnO,
electrical contacts at different
operation[J]. Rare metals, 2010, 29(3): 248-254.

sREHE, AMVINAR, B, S5 BABEIR 200 RN A R
AgSnO, M BB L m[I]. Br4)E, 2005, 26(4):
1-5.

ZHANG K H, SUN J L, GUAN W M, et al. Effect of hot

stages of a break

extrusion on microstructure of AgSnO, prepared by
reaction synthesis processing[J]. Precious metals, 2005,
26(4): 1-5.

IR, WP, TR, & OB AgSnO, fil Sk ik
A 1) 2 A FL SR AR P[], AR 72243, 2003, 17(2):
156-161.

XU A B, WANG Y P, DING B J, et al. Preparation and arc
erosion characteristics of new type of AgSnO, alloys[J].
Chinese journal of materials research, 2003, 17(2):
156-161.

JWE e, WREGE, FIMINFK, 5. AgSnO, fill SkAH}H S
AR & S ORI L[], T EA SRR,
2006, 16(5): 829-834.

ZHOU X L, CHEN J L, SUN J L, et al. Reactive
synthesis and severe plastic deformation of AgSnO,
contact materials[J]. The Chinese journal of nonferrous
metals, 2006, 16(5): 829-834.

IeF5iH, HECE, MR, 5. AgSnO, FEEEMETEHIHT
FUEER[T). #RFSR, 2013, 27(1): 1-6.

QIAO X Q, SHEN Q H, CHEN L S, et al. Research
progress in AgSnO,
Materials review, 2013, 27(1): 1-6.

sREPK, TG, W%, & SHEX Ag-SnO, fill 5
FORHE A AR RERI S R (7], A R 2 4,
2008, 18(1): 67-71.

electrical contact materials[J].



14

pal:

37 %

[23]

(24]

ZHANG G Q, YIN Z M, WU H J, et al. Effect of multiple
extrusion on microstructure and properties of Ag-SnO,
contact material[J]. The Chinese journal of nonferrous
metals, 2008, 18(1): 67-71.

HETZMANNSEDER E, RIEDER W F. Make and break
erosion of Ag/MeO contact materials[J]. IEEE trans on
CPMT: part A, 1996, 19(3): 397-403.

LEE G G TOSHIYUKI O, KOIJI H, et al. Synthesis of
SnO2 particle dispersed Ag alloy by mechanical alloying

[J]. Journal of the Japan society of powder and powder

[25]

[26]

metallurgy, 1996, 43(6): 795-797.

CHEN X H, JIA C G LIU X B. Influence of sintering
temperature on the Ag/La,0; contact material prepared by
spark plasma sintering[J]. Powder metallurgy technology,
2007, 25(6): 420-423.

KEN S, MAKOTO K, SHIGEO S, et al. Sintering-
resistant and self-regenerative properties of Ag/SnO,
catalyst for soot oxidation[J]. Applied catalysis B, 2011,
108C/109C: 39-46.



