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O RAEIR-BERERNR ARG 4 T2 0 4 1 ORI ALK Lao.sSro.sC003.5(LSCO) ¥ 4 2 H: Ag-LSCO Hi, #2 fi
HEEME. R THEWR pH . BRITGHEIBES T2 LSCO MM MrIm, 58 MEIE S, Bedkhl B 5t
AQ-LSCO MkFHL%: . Jr2# M RE RIS . SR A B . X SPERATHX . DEOK £ 4 )@ v ‘3 I &= A A1 HVS-1000 B 44
R FETHSE X LSCO Mk & Ag-LSCO HLHE il BHEEAT T OISR . WAL 1. FaPH 2 SR G IR RAE . SRR
B . DAFFERIR N B — RSB, 176 pH N 9.5 T3RAIBEER:, £ 700 CHibe 8 h ARG PURLIK LSCO, ¥y 1M LAKT 45 & Al
EDTA NS &R EFIN, T RTIRAVE R pH=9.5, VFIRTA#IE S 200 'C, 700 ‘C/8 h AbFEZ&AF TN, AT & B FL B A 45 1)
B LSCOw Mk . 2 IV IR J Jo e 2l FE AR A0 85 ST 0, RO IR 77 1100 MPa. 45 il % 900 “C/6 h il % Ag-LSCOw
LM B R L 254, LT Ag-LSCO, i 5 G414k, Ag-LSCO,, I H FALHI HBEZE (2.5 uQ-cm).
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FEERT T AL Lay, SrCoOs.s K 15 i i 14 T 471
HREBS (e/0%) itk AFB Sr &, A8 o
SIS v T R BT ) B TR A B
PRFAE R AR Eh b Py B AR T A R A A K
L AR BIE MG N AR . LSCO A A
BB IAEAE 2 5 S5 LSCO P AE i 1A 235 1) A1 HEL 1 45 4
RAEEAS, 0T SO E T RE I AR . R Fok
¥, B SITETERNEINE—ERE EFREEM
g BT, AT B4l LaCoO B &AM & BA B
PR B R m TS TIRE S, AT
ARAAESEASEM, 4 LSCO MEM, mmex
A5 ERH B LSCO = Ju B &M R sl I AR A4 R}, %
[ 23 %F LSCO M4 J i e ] 4% B R A7 1 K & f
7, A OB TR B AN, wR-E R AP, St
T+ A TR AR, mERmiE, & @Ak
WA RLER EDTA-BEI B =, Bz T2l &
T A ER S A PO, [ AR R R R g5 S A R
IO wndk B ST K% Hong 4 NP & E &

YFs HHEA: 2017-08-24

FERT I T2 A i LSCO-95 Hik, 4 i Bk {4 1 EDTA-
&R E AR, EDTA BAKREWS LAl LSCO il
W JE P B 2 T R 4%, AR 3 Fh B B I 2
AT 3R A5 = i & ¥ — A LSCO-95 S B &AM k. L
@K% Wang 25 ANPUR A HL 48 b 2 O T
FREEHI 4 T LSCO T . 1% J7 vk 78 #4438 IE B Ny
750 CHJ 3RGS54 B — A ER A 45 K A OF 2 B K A
FH# (950 pQ-cm).

LSCO #1135 2 7 T [ ¢ g8k e it I 1A
Je At A AT Y, T L R Ak A R D T S BIF
/OIS oA Sy AR 3 g 0 R R R P T B - gt e v
W T2 S HH & BA W L4006 A
La; xSrCoO3 ,(LSCO) ¥ 14 , K i ¥p Kt & L2 %
Ag-LSCO LM B AWM. RAHE THLIE . B
SEHIFE ST )% B MEREMI RS, IR AL X W
TESEAT T W R HLE 537 .
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or

P4k 2 Bt NpaiNgNeo=0.5:0.5:1.0 HEATHC ] 0.5
mol/L Lay.SrCoOg.s WM ; 22 & T B IR 5 T i v i
BB TERN 15 LiFE T RSN S R & & .
KBRS N R 5 LSCO ¥ #4752 41
fife, FEW MK pH AN 7~12. SRJ51E 70 CKIK
G BHE 12 h, DLORIEIE AR R 56 4, T R3S 2]
IR, BB T ERIG B2 150~400 °CJE Tt
B, AT BRI I ik A, T BNAR 2 BT B
AR T 2008 JHEEZ A 14 Clmin, {RIEERE
700 C, fRIULESIE] 8 h, FZIRIFRIRIAS LSCO, WA o
KGR+ I 2R (EDTAVE N E G A7, #
AR EDTA. BRSBTS &R E T BRI N
2: 1.5: 1 iFSH T F AN EDTA Ak & &, Hih T
2R, G FLEA RS LSCO, Kk .

DA 3R BRI A LSCO, i 4 A W FLH 44 &
LSCO,, KA A3 A, A28 B A, 384 S AH R
FEARM PRy 88:12, fEEREEREE 300 r/min, BREE
INFIA) 4 h, BREEA N OB L2564, &id mRe ek
il % AQ/LSCO, K Ag/LSCO,, B & Fiik. 1EA A K
TR 77, AHEMEER ] 10 s, BB A B 4% 10 mm %
T #1143 Ag/LSCO, & Ag/LSCO,, HL#Z il Rkl .

B4R FE 4y ) ¥ € A 700, 800, 900 °C, fE4&FFlke
GERETN, WEkegE I 4N 3, 6,9 h.

KA SU-70 37 K S A 4 L1 BB X LSCO
R R AT LSS, Mg B 3KV, B Au 4b#E (150
mA, 120s). KA 5 Hid XRD-6000 X 26 A7 4 7>
HTACR LSCO M A IR W0 AH 25 ¥ 1EAT R AL . BAR S 3
T: Cu 8, Ko @4V, TAEHRIE 40kV, TAEHR
36 mA, VLM 10980 FHHEEZR 49min.

SR FH B 5 oK il i B B Ag-LSCO  HE B M & & 44
BH 2 E, KM D60K %7 4 )& i 5 & & 1t
Ag-LSCO Hi#fil & & MRHEEAT i SRR 193K . SR H
HVS-1000 % %5 2 2 fChdl B2 1H % Ag-LSCO Hi#2fi 55 &
AR AT A EC R (AR N o R A 0 F2 BB L ARAT L b
#f JB/T7780.2-2008 #EAT, #Hifif 4.9 N, fREIS[A] 10's,
WA %5 T 5.

2 SRS

2.1 LSCO, K& LSCO,, # &4

1 NUATRIR B — G5, SRV IR - BRAE
AN pHAE T FHB eI 700 °C/8 h 2 AFi & i 1) LSCO
¥ ATE S S XRD Bl . B8 AT IR pH B3,
A I R S AR A 250 Y Lag sSro.sCos AT LaCoOg 4H
B 4 RTHRAATE R pH 155 9.5 I, BT & AR BB Bh SEk
PR EPRIAS, FifRRSFE 100~200 nm (LF 1a).
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Fig.1 SEM image (a) and XRD patterns (b) of La1.xSrxCo0O3.s

powders at various pH

K 2 LT R AT EDTA NE GE &7, KM%
sz - % Jo 2 F P 00 B8 A M A 11 XRD ] % A T 55 TR
Fro HTE 2a T, B 5 0 AR GG A B B P T Ak R I B N
150 CHEm4A 400°CHF, B i S 4R A E ok R 727
A E—3, ¥ LagsSresCos #AI LaCoOs F4L /. M
TEE BRI AT, BTG ok 1A 35 D R 40 oK RO 4H 266 T s 1)
W FL Je Ak 25 4 (B 2b~2e) .

2.2 AQ/LSCO HIZfl# R A% BE

Kl 3 iy Ag-LSCO, 5 Ag-LSCO,, HL# i A4 4} 1 iy
PHAE LR . BBl 3 I, fEHAWZA—ER, AR
TE R 1 i3 0, Ag/ILSCO, S Ag/LSCO,, L2 fili A4 k1 1)
HIPH 288 B R B (H 2 BB R 1 — E I, Ag/LSCO,
FEL B b R T e 45 1 B 800 “C/6 h TR AR PR,
SFEMETE 4.4 pQ-cm; Ag/LSCO,, HL B4 ) T e g i
% 900 ‘C/6 h FIRTFHLAK HLFH 2, “FIIMELE 2.5 pQ-om.
XFEERT R I, LA LA 5 #4 1) LSCO,, 3 s AR i) %%
(1 4R 25 F 2 i A ) 2R 300 HH B AR P P BH 2

Kl 4 Jy AgILSCO,, FEAA R S A 2 1 e it 2
K. A, B RO R IS N, Ag/LSCO,, Rk

(green tablet) (1% &% 52 M, Ledsih E bR
I [T XT AQ/LSCO,, HLFEfilhA B} 2 BE S AR T RE A, P33
%N 9.35 glem®s FRJEJE /1 800~1100 MPa Stz [H A,
AR N 700 CHIANZ 900 °C A, HAS R AR S 10
Mg, JFTReSE IR 900 °C A AR A B KA
600 MPa, £z Lfrik, JJ¥ 77 1100 MPa. Ke4iilfE
900°C/6 h Jyfil% Ag/LSCO, HLEMERETZS
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Fig.2 XRD pattern (a) and SEM images (b~e) of La;-xSrkCoOs; powders using CA+EDTA as complex gelating agents
(cations:CA:EDTA=1:1.5:2) at various sol processing temperatures: (b) 150 °C, (c) 200 ‘C, (d) 300 °C, and (e) 400 C
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Fig.3 Resistivity of Ag-LSCO, (a) and Ag-LSCO,, (b) contacts
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Fig.4 Density (a~c) and hardness (d~f) curves of Ag/LSCO,, contacts

Kl 5
Fig.5 SEM images of surface (a~c) and natural fracture (d~f) of Ag/LSCO,, contacts under different pressures: (a, d) 800 MPa;
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(b, €) 900 MPa; (c, f) 1000 MPa
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%52 MBI T e
3 & g

700 °C/8 h &A% N AT & B FLEAR S5 1 ¥ LSCO,, ¥ 14
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T EARA B R (2.5 nQ-cm) LUK A 38 W AE FEAE .
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Preparation and Properties of Perovskite La; ,Sr,CoO;.s Powders and Ag-LSCO
Electrical Contact Composite Materials

Shen Tao*, Zhang Ji !, Zhang Lingjie™?, Yang Hui'?, Fan Xianping®?, Chen Xiao®, Qi Gengxin®, Zhao Liangkui*
(1. Zhejiang-California International Nanosystems Institute, Hangzhou 310058, China)
(2. Zhejiang University, Hangzhou 310027, China)
(3. Wenzhou Hongfeng Electrical Alloy Co., Ltd., Wenzhou 325603, China)
(4. Taizhou Special Equipment Supervision and Inspection Center, Taizhou 318000, China)

Abstract: LSCO, and LSCO,, powders were synthesized by a sol-gel method. And then Ag-LSCO, and Ag-LSCO,, electrical contact
composites were fabricated by high-energy ball milling and sintering process with LSCO powders as the second reinforcement phase. The
effects of pH and pre-treating temperature of sol on the microstructure of LSCO powder were studied. The effects of molding pressure and
sintering institution on the electrical and mechanical properties of Ag-LSCO contacts were investigated. The microstructure and phase of
LSCO powders and resistivity and hardness characteristics of the Ag-LSCO electrical contact material were tested by scanning electron
microscopy (SEM), X-ray diffractometer (XRD), D60K digital metal conductivity meter and HVS-1000 digital microhardness tester. The
results show that LSCO,, is obtained at pH= 9.5 and calcining institution of 700 ‘C for 8 h when using single citric acid as the gelling
agent, but LSCO,, is obtained with citric acid and EDTA used as complex gelling agents. Ag/LSCO,, electrical contact materials would be
prepared with the molding pressure of 1100 MPa, sintering temperature of 900 “C and sintering time of 6 h. And when using LSCOy,
powder as the second reinforcement phase, Ag-LSCO,, electrical contacts show lower resistivity than Ag-LSCO,.
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Corresponding author: Zhang Lingjie, Ph. D., Department of Materials Science and Engineering, Zhejiang University, Hangzhou 310027, P.
R. China, Tel: 0086-571-88206798, E-mail: zhanglingjie@zju.edu.cn



