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Æ 1  ]ÇÈS5[g LSCOhi XRDÆÉ 

Fig.1  XRD patterns of LSCO powders prepared by different 

methods 

 

 

 

 

 

 

 

 

 

 

Æ 2  ]ÇÈSvwg LSCOhi�� 

Fig.2  Morphologies of LSCO powders prepared by different methods: (a) LSCO

g

, (b) LSCO

m

, and (c) LSCO

l

 

40 60 80

LSCO

m

LSCO

l

 

♠

♠♠

♦

♦♦

♦

♦

♦

♦

♦

♦♦

♦

♦

♦

♦

I
n
t
e
n
s
i
t
y
/
a
.
u
.

LSCO

g

♦ LaSrCuO

4

♠ La

2

SrCu

2

O

6

2θ/(°) 

2 µm 

a� b�

c�



Å1308Å                                           Ê8��()*%+                                          � 49� 

�_±���� 

�����Ag/LSCO 
��������� 

Ag/LSCO ������}Ú�_�m 1�2ó�

�1Ag/LSCO

g

����Eh: 1+�KLGwL�

±2wL}:F�Ag/LSCO

m

���KLGwL�±

2wL}: 1�Ehó]¡F1����_�

LSCO

m

�'����1Ag ×��HI¢â¥`a£

¤/ LSCO

m

×n:�1p¥ Ag/LSCO

m

��D��¦

ª§��¨��©1�
���L!"#ªâ¥`a

�|1«+���}Ú�_�Ag/LSCO

l

����Eh

ó Ag/LSCO

m

�F1¬­�® 3 ¯�_F� Ag/ 

LSCO

m

���1LSCO

g

×n� Ag×HI�ST:°1

WN±�¥w²³� 

�����Ag/LSCO 
����
��� 

´µ_ò�´µ¢_��������� [\

�
����´µ¢_�¶·2�µ_ò��§G�

��ÛÜ¬¸¹º�'¾À���́ µ¢_»·Ǵ µ
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Table 1  Physical properties of Ag/LSCO electrical contact 

materials 

Sample 

Resistance/ 

µΩ·cm 

Hardness/ 

MPa 

Density/ 

g·cm

-3

 

Relative 

density/% 

Ag/LSCO
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 2.37 800 9.32 96.59 

Ag/LSCO
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 2.47 689 9.18 95.15 

Ag/LSCO
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 2.49 718 9.24 95.76 

Note: Theoretical density of Ag/LSCO is 9.646 g/cm
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Fig.3  Changes in arcing energy (a, c) and arcing time (b, d) of Ag/LSCO

g

 electrical contact materials with operation times: 

(a, b) breaking state and (c, d) closing state 
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Table 2  Mass loss percentage of Ag/LSCO contacts (%) 

Sample Dynamic contacts Static contacts 

Ag/LSCO

g

 1.33 3.52 

Ag/LSCO

m

 1.64 1.84 

Ag/LSCO

l

 2.44 2.59 

 

¢��£ÓÃ%&�§� 1 µm��¨�Ag�*�P

������µÔ�%&��}Ú!"#1�µ_ò

Ñ#Õ÷����mn�dm�1Ö×���¸|�

)µ1¥� Ag ¸Ø+Ù���mn�y 4eG4gG4h

#È���mn|l&Ù� Ag �*;1Ú'�¨G

ªÛÜZ�����78�µ�G��Ô¶� 1¹

=��n�I�Ý��n6Þ&ÛÜ1ßà	I¼"

�¯%1�_òÅF�´µ� 81ÛÜMXáâ1

�£ÓÃµ&Åã¾�OP�«y 4d �y 4h #�¥

ä81ÇGÈ��&}'¸n�Ñ�}åæ��çâ1

¸n��'Æò�¨� 

�µÛÜ� Ag/LSCO

g

ÇGÈ����ò}Ï§

Ì�m 2Í1�Iy 4b � 4f ��1ÏÆ��£¿À�

AgéÇ��mn Ag��òèóÏÆ 36.53%1LaGSrG

Cu �òèóÆò¯%¾+È��mn Ag ��òèó

é'  18.20%1¶¢ La �òèó« 4.71% åI8

47.14%��ê1��*ëì!"#1ëì�*�¿À

�£~ Ag1LSCO �~¯°±1�òËÌ"LÅ§�

��1Ag/LSCO

g

����µÛÜPð¿À��*ëì1

�¸¹íæ§���î·pmU1Ag/LSCO

m

GAg/LSCO

l 

���ÛÜÝÚ�Po� Ag/LSCO

g

��ï£±À� 

���������	 Ag/LSCO

g


��
���� 

y 5~ AC 220 V112 A]^8 Ag/LSCO

g

��ÇG

È���òËÌhß�X¼"�O|ðR��y 5 � 
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Fig.4  Arc erosion morphologies of dynamic (a, c, d) and static (e, g, h) contacts of Ag/LSCO

g

 electrical contact material; EDS analysis of 

area A in Fig.4a (b) and area B in Fig.4e (f) 
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Fig.5  Mass loss percentage of Ag/LSCO
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 contacts under 

different operation times 
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Fig.6  Arc erosion morphologies of dynamic (a, c, e) and static (b, d, f) contacts of Ag/LSCO
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 material under different operation times: 

(a, b) 2000, (c, d) 3000, and (e, f) 15000 
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Abstract: The irregular granular (LSCO

g

), mesoporous (LSCO

m

) and lamellar (LSCO

l

) LaSrCuO

4

 (LSCO) powders were synthesized by 

solid phase method, sol-gel method and co-precipitation method, respectively, using lanthanum nitrate, copper nitrate and strontium nitrate 

as raw materials. Ag/LSCO electrical contact materials were prepared by high-energy ball milling combined with initial pressing, sintering 

and hot pressing. The morphology of LSCO powders and the microstructure, physical and electrical properties of Ag/LSCO materials were 

characterized by X-ray diffractometry (XRD), scanning electron microscopy (SEM), energy dispersive spectroscopy (EDS), conductivity 

instrument, Vickers hardness tester and electrical life tester. The results show that compared with Ag/LSCO

m

 material and Ag/LSCO

l

 

material, Ag/LSCO

g

 material exhibits a lower resistivity of 2.37 µΩ·cm, higher hardness of 800 MPa, higher average density of 9.32 g/cm

3

, 

but similar electrical properties. Under the conditions of AC220V 12A, the arcing energy and arcing time of Ag/LSCO

g

 electrical contact 

material are 400 mJ and 23 ms for breaking state, 1500 mJ and 68 ms for closing state, respectively. The failure modes of Ag/LSCO 

electrical contact materials are droplet splashing, micro-cracks and micro-holes.  
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