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Abstract: AgSnO:2 electrical contact material molten pool was simulated by M olecular Dy namics in o
der to study the microscopic mechanism for the arc quenching. The result shows that the model can
simulate the characteristic of molten pool effectively which were set according to the molten pool
phase, and the material movement and existing state are the key factors for electrical erosion resist
ance. Arc quenching can be realized by increaseing the oxygen composition in AgSnO:zelectrical contact
material, and the oxygen occur resolution reaction and phase change.

Key words: A gSnO2 electrical contact material; arc erosion; molecular dynamics; molten pool

AgSnO2 ,
, 1
AgSn02 1341 1.1 AgSnO:
=7 Ag  AgSn ,
[8,9]
10,11 , Sn0: 10% ( , ) AgSn0»
i , , : ~ 450 °C(
, , 1h) ~ 850 C( 3h) ; <2
, x 10" *Pa 650~ 850°C 1000

~ 1200M Pa , b=



AgSnO:2 9
1 35mm, e 11.7 YFG16 1
AgSnO: Table 1 Parameter setting for models
1.2 %"I“i‘ﬁé 9: % Potential Force T " Number/
. N emperature
18V fun ction field P step
' ’ ? AgAg: (EAM) AgSn, AgO, Sx 10° ,
X ste
20A, 0. 8N, 1.2Hz, Model I 0-0 : (CIM)  SwO: (UFF) 1330K . lfl P
1. 30mm, : 10000 Se- Sn: (MEAM) System: gravity S
s Ag-Ag: (EAM) AgSn, AgO, 1% 10step/
Model 2 G-O : (CIM) SrO: (UFF) 2700K olr
. . 1fs
L3 /71\*& X Sk Sn: (MEAM ) System: gravity
SEM, TEM EDAX
AgSn0O2 AgSn0:2
L4 TN FEER ;
: LennardJones( I~ ’ ’
) [12- 14] s s
1,2 ) x= 50nm, y= 200nm, z= 50nm ’ Ag,
Ag,Sn0n . Ag Sn0> Sn0> ; ’
| 4000~ 6000
, Ag( )+
Sn02( ) Ag( )+ SnOxf ) 2
; Ag( )+ SnO2( )+ Ag( )+ SnOz( . L
) 2.1 wIRMZ MR E I AE
20000 , AgSnOz
N ’ 3 2 2 b b
@ Agatom € Oaom . Sn atom s AgSn0O2 , Ag Sn0O:2
K1 Ag(#) +SnO, (&) AR
Fig. 1 Ag (liquid) | SnO; (solid) model 4 ’
, 1
(3 )
) 2 , A
Sn0- B
C ,
2 2 D
3 2 , AgSn02
B2 Ag(=R)+SnO; Gk A4 BEAY
o ’ , AgSn02

Fig. 2 Ag (gas) +Sn0O,(decomposition) model



10 /2010 3
2 ( /%) 2.2 Ag( )+ SnO:( )
T able 2 EDM of the contacts after arc erosion 5 Ag( )+ SnO2( ) 3D
(mass fraction/ %)
Elem ent A B C D
Ag 72.05 74. 89 100 87.97 i
Sn 17.15 14. 80 0 9.91 500000 ,
0 10.8 10. 31 0 212 , ,
M3 fbsRmREER (2 BRSSP fih 5 2R 0 s (b) FAR 56 88 ) B B s e i
Co) B85 % 7% I B B e o3 e S 62 ol T2 480 5 (D F B 5 8 J 910 i Al o5l 9452 ol 72 AR
Fig. 3 Feature of the contacts after arc erosion (a)SEM of anode after anode mass achieved;
(b)SEM of cathode after anode mass achieved; (¢) SEM of anode after cathode
mass achieved; (d) SEM of anode after cathode mass achieved
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Fig. 4 Morphology of the contacts pre-and post arc erosion-anode contacts
(a) TEM of pre-arc erosion-anode; (b) TEM of post-arc erosion-anode
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