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Table 1  Main properties of nanocomposite contact alloys 

Serial Number Composition 

Calcination condition 

of SnO

2

 

Density/g·cm

-3

 Hardness, HV/MPa Resistivity/µΩ·cm 

1# 

2# 

AgSnO

2 

(S�:La=1:0) 

400  , 1 h 

550  , 1 h 

9.37 

9.16 

1525 

1290 

3.33 

3.30 

3# 

4# 

Ag(SnLa)O

2 

(Sn:La=14:5) 

400  , 1 h 

550  , 1 h 

9.58 

9.59 

1335 

1320 

3.68 

3.23 

5# 

6# 

Ag(SnLa)O

2 

(Sn:La=4:5) 

400  , 1 h 

550  , 1 h 

9.13 

9.21 

1145 

1090 

3.68 

3.23 

   

   

 

 

 

 

 

 

 

 

 

 

 

 

¡ 1  MNOP7vS��~FESEM¢£   

Fig.1  FESEM images of nanocomposite contact alloys: (a) 1#, (b) 2#, (c) 3#, (d) 4#, (e) 5#, and (f) 6#  
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Fig.2  Breakdown strength vs breakdown number (a) and statistical distribution of breakdown field (b) for nanocomposite contacts:  

(a1, b1) 1#, (a2, b2) 2#, (a3, b3) 3#, (a4, b4) 4#, (a5, b5) 5#, and (a6, b6) 6# 
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Table 2  Average breakdown field of nanocomposite contacts 

Serial number 1# 2# 3# 4# 5# 6# 

Strength/¬10

7

V·m

-1

 4.33 5.57 4.17 5.25 5.31 5.37 
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Fig.3  Surface FESEM photographs of nanocomposite contact  

alloy after breakdown strength test 
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Table 3  The arc erosion rate of nanocomposite contact materials 

Serial number 1# 2# 3# 4# 5# 6# 

Arc erosion rate/µg· 

-1

 33.5 44.2 33.0 33.9 28.9 46.5 
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Fig.4  Surface morphologies of nanocomposite AgSnO

2

 after  

measuring arc erosion rate (b is magnification of a) 

0 100 200 300 400 500

0

1

2

3

4

5

6

7

8

B
r
e
a
k
d
o
w

n
 
F

i
e
l
d
/
�

1
0

7

V
·
m

-
1

 

 

Breakdown Number

a3

0 1 2 3 4 5 6 7 8 9 10

0

40

80

120

160

 

 

F
r
e
q
u
e
n
c
y

Breakdown Field/�10

7

V·m

-1

b3

0 50 100 150 200 250

0

2

4

6

8

10

12

14

B
r
e
a
k
d
o
w

n
 
F

i
e
l
d
/
�

1
0

7

V
·
m

-
1

 

 

Breakdown Number

a4

0 2 4 6 8 10 12

0

20

40

60

80

Breakdown Field/�10

7

V·m

-1

 

 

F
r
e
q
u
e
n
c
y

b4

0 50 100 150 200 250

0

4

8

12

16

B
r
e
a
k
d
o
w

n
 
F

i
e
l
d
/
�

1
0

7

V
·
m

-
1

 

 

Breakdown Number

a5

0 2 4 6 8 10 12 14 16

0

20

40

60

80

 

 

F
r
e
q
u
e
n
c
y

Breakdown Field/�10

7

V·m

-1

b5

0 50 100 150 200 250

0

2

4

6

8

10

12

14

 

 

B
r
e
a
k
d
o
w

n
 
F

i
e
l
d
/
�

1
0

7

V
·
m

-
1

Breakdown Number

a6

0 2 4 6 8 10 12 14

0

20

40

60

80

 

 

�
�
�
�
�
�
�
�
�

Breakdown Field/�10

7

V·m

-1

b6

0 100 200 300 400 500

0

2

4

6

8

10

12

14

16

 

 

B
r
e
a
k
d
o
w

n
 
F

i
e
l
d
/
�

1
0

7

V
·
m

-
1

Breakdown Number

a1

0 2 4 6 8 10 12 14 16

0

40

80

120

160

 

 

F
r
e
q
u
e
n
c
y

Breakdown Field/�10

7

V·m

-1

b1

0 2 4 6 8 10 12 14

0

20

40

60

80

 

 

F
r
e
q
u
e
n
c
y

Breakdown Field/�10

7

V·m

-1

b2

0   50  100  150  200  250 

Breakdown Number 

14

12

10

8

6

4

2

0

B
r
e
a
k

d
o

w
n

 
F

i
e
l
d

/
�

1
0

7

V
·
m

-
1

 

a2 

20 µm 

a b 

10 µm 

1 µm 



�2026�                                          �������	
                                           � 38� 

 

 

 

 

 

 

 

 


  5  ����Ag(Sn/La)O

2

��������������

�FESEM�� 

Fig.5  Surface morphologies of nanocomposite Ag(SnLa)O

2

 after 

arc erosion rate test (5b is magnification of 5a) 
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Abstract: The nanocomposite Ag-SnO

2

 and La-doped Ag-SnO

2

 electrical contact alloys are prepared by chemical co-precipitation method 

and hot pressing and sintering technique. The main physics performances were measured in this paper. The breakdown field strength of 

contacts alloys were investigated in vacuum and the microstructures are observed by field emission scanning electron microscopy. The 

results show that the nanosized SnO

2

 of the same morphology and grain size as the prepared powdersMdisperses evenly in the Ag based. 

Especially for the La-doped nanocomposite Ag-SnO

2

 contact alloys, the oxide grain size is less, and disperses more evenly. With the oxide 

grain size decreasing, the hardness and electrical resistivity increase, and the breakdown field strength and the arc erosion rate decrease. 

Key words: chemical co-precipitationNhot pressing and sinteringNLa-doped SnO

2

Nnanocomposite Ag-SnO

2

 electrical contact; breakdown 

field 
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