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Fig.1 XRD patterns of LSCO powders prepared by different
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Fig.2 Morphologies of LSCO powders prepared by different methods: (a) LSCOy, (b) LSCO, and (¢) LSCO,



* 1308 -

Wity @RS TR

849 3

Z A ERG 4
2.2 Ag/LSCO HiEfl il HOH IR 14 B

Ag/LSCO HL¥Z b B Py Bk g W 1. X Em)
M1, Ag/LSCO, MR L BH 26 5 A%, iy SLAs 55 L 2% J& A
AR 35 B ¥ e i o Ag/LSCOy, MBI KIRE FE . %35 3 A1 A
X R B A%, B R LLRT o, LR N AT g
LSCO,, HANILE M, Ag ¥rl5 L& & L sg 40
7% LSCO, B AN, 33 Ag/LSCO,, M BHFAE— 44
TN B LI FD A B, A J08 5 R 0 s To R b SOHE L e 4
B, TS H A P fE . Ag/LSCO, A4 R} Hi B %
tt Ag/LSCO,, My, R H Al 3 MEmem T Ag/
LSCOn. UL, LSCO M 1ALYy Ag #y B & MR R i f:,
BORGBCE AL
2.3 Ag/LSCO HE#Efli#t#l B SR

PRI RE 12 R0 R SIS ] 2 5% ) Ho 422 fobd R FH 25 iy
(DGR DR 25 o RSICANT ] (1) 4 A0 rL BB B 1) K/ ik
S AR Il B s ISR A T SR o ARSI ] B L R
Re MUK, MORME REBR LT 3 4 Ag/LSCO, M HIE
AC 220V, 12 A A R 15000 Ao vERE, TT
WRRZS R MRINEE B (E) 20 A 400 mJ, BRIKI [H)(£,) 4
M 23 ms; KAEIRE T HIRINEE E(E)ZI A 1500 md (Ch
E, [ 3.75 %), BRINAFIAI (1) 218 68 ms (M 1, 1 3 1% /2
i) KL, SLIWTT Ag/LSCOn MEHK Egs 1o Ecs

t. 509k 396 mJ, 22.7ms, 1450 mJ F1 69.2 ms, 1] Ag/
LSCO, ¥ B 43 51k 419 mJ, 23.4 ms, 1476 mJ H1 69.7
ms. UL, JX 3 Ff Ag/LSCO F R HLSPEfE 2 BN

20 3 Fh Ag/LSCO HLE: Ml k)l 75 d K 5
B H Sk 1R AR A B . i Sk 0 T R K R =(H
7 AR5 FT 0 i Sk (M )—F A i R 0 S 1 ik Sk T
(M )/ Mo 32 il Sk R T B3 R 3 O IEA, U
B 3 A i S 3 R R Bl Sk T R S IO,
Horr, Ag/LSCO, Bl 3k J5t f 451 < F e /)y, AH H: i e
kR BUR R K. B, Ag/LSCO,, fith 3k 1) i &
PR H IR
2.4 Ag/LSCO HiZm+F Y Bl R iR AN 12

Bl 4 FiRh Ag/LSCO, #RIE . i Sk () L 542
POES . WK da. de. 4d BBk ST LRI, K
HEHAY 1 um 1) Ag WOR % A HA T3l k&, [

F 1 Ag/LSCO HHflbr i} aY H) 28 1 AE
Table 1 Physical properties of Ag/LSCO electrical contact
materials

Sample Resistance/  Hardness/ Densigf/ Rel;?tive

pQ-cm MPa g:cm density/%
Ag/LSCO, 2.37 800 9.32 96.59
Ag/LSCOp, 2.47 689 9.18 95.15
Ag/LSCO; 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, ¢) and arcing time (b, d) of Ag/LSCO, 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, 1.33 3.52
Ag/LSCOn 1.64 1.84
Ag/LSCO, 2.44 2.59
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Fig.4 Arc erosion morphologies of dynamic (a, c, d) and static (e, g, h) contacts of Ag/LSCOj electrical contact material; EDS analysis of

area A in Fig.4a (b) and area B in Fig.4e (f)
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Fig.6 Arc erosion morphologies of dynamic (a, ¢, e) and static (b, d, f) contacts of Ag/LSCO, material under different operation times:

(a, b) 2000, (c, d) 3000, and (e, f) 15000
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Effects of Microstructure of LaSrCuO,4 Powders on Properties
of Ag/LSCO Electrical Contact Materials

Zheng Xiaohua', Wu Junchen', Wu Xinhe”, Wang Guicong', Shen Tao’, Zhang Lingjie®*, Yang Fanger'
(1. Zhejiang University of Technology, Hangzhou 310014, China)
(2. Wenzhou Hongfeng Electrical Alloys Co. Ltd, Wenzhou 325603, China)
(3. Zhejiang-California International Nanosystems Institute, Hangzhou 310058, China)
(4. Zhejiang University, Hangzhou 310027, China)

Abstract: The irregular granular (LSCO,), mesoporous (LSCO,,) and lamellar (LSCO,) LaSrCuO4 (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,, material and Ag/LSCO,
material, Ag/LSCO, material exhibits a lower resistivity of 2.37 uQ-cm, higher hardness of 800 MPa, higher average density of 9.32 g/cm’,
but similar electrical properties. Under the conditions of AC220V 12A, the arcing energy and arcing time of Ag/LSCO, 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.

Key words: La,..Sr,CuO4; Ag-based electrical contact materials; electrical properties
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