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Fig.1 XRD patterns of La,Sn,O; powder synthesized at various

NH4HCO;3; concentrations
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Fig.2 SEM images of La,Sn,0; powder synthesized at various NH;HCO3 concentrations: (a) 0.05 mol/L, (b) 0.1 mol/L, (c) 0.2 mol/L,

and (d) 0.4 mol/L



1) 2 GFREVH S5

P FLEEH LagSn,O7 My A FI Ag-La,Sno07 IR &7 H ] % J AL B

e 55

(3 g A s, SR KR IS, HUTEE H b 5
EEER GRS TN N o

4 A TRMB eI FE T 5 R Bk Ak 1Y) SEM R .
AFLLR I PG A o 8 2 BRI U AS — R B A S L
RN, HRAAISURE 1) 2 T AF AR 5 A FL A5 R B SOM T
o FEMBBEIRE 920 "CHY, FE 4t EH 100 nm Ao A7 K ¢
FIURL LA J 50 nm e A5 EU ORI B 2 R R N &
1200 “CHF, A 2 UL G I B 0K K 3, TSk
Z IR RAERAE, TWREA N FLMIE RIS
2.3 Ag-La,Sn,0; BBIZME &Rl aE

DL REEREE T 2381911 Ag-La,Sn,0; & ik,
T A B B RO+ e 4 T2 3K 15 Ag-La,Sn,0, FLEz ik
e B 5 N Ag-La,Sn,0; L% fil A4 R 1 RE
H A AT, BEAE R TG0, Ag-La,Sn,O FiL B2 fil
WAL FL B R 4 FF AE 2.5~3.0 pQ-cme 1M HLAE B 45 1 B
WELE 900 “C/6 h Z& A1 T 3RAF (1 H BH 2 A X ALK . B
T 30k FLAE FEAB 2 e AN B &8, #E 1200 MPa i 4y
BBV . TE— B eSS T, BRI i3,
R KE R FTER, —EREEAT, RERE
4900 CHF R HRAAEMREIKE. ZZE&SH: 4
R R 73749 1200 MPa, ka4 il £ 2 900 C/6 h %14 T
Ag-La,Sn, 07 HLEE il A4 11 3R 15 552 1K 1) H B 2 | 850 s 2

ALK .

X fEke sl T2 TR Ag-La,Sn,0; HLEE
ful A4 RV AT E B RGBT RN T, R T EA N 311
mm ] Ag-La,Sn,O; FLEEflAf Rl 2261 o I3 e Fy 2 1k
REREAT TAHRZ PO, 4Rk 1. RAMERK T Z
3RS EAR N 3.11 mm ) Ag-SnO, LI fil b Rl 22 644 R
PR . Kl 6 Ag-LaSn,O; 5 &8 K} Wk T3 .

AT LAR I, 2t BB RN T, Ag-La,Sn,0; Hi i
MR AE T KB YA Y, 158 ARBURL La,Sn,0; 78 #

+ LasSn,0,
* Cassiterite,syn PDF#41-1445

Intensity/a.u.

201()

K3 REBGR A T B R Bk 7R 1) XRD &%
Fig.3 XRD patterns of La,Sn,O7 powder calcined at various

temperatures
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Fig.4 SEM imges of La,Sn,0O7 powder synthesized at various calcining temperatures: (a) 920 °C, (b) 1000 °C, and (c) 1200 °C
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Fig.5 Properties of Ag-La,Sn,0; contacts: (a) electrical resistivity, (b) hardness, and (c) volumetric expansion rate
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Table 1 Properties of hot extruded Ag based electrical

contacts

Cross  Vertical
Density/ -section -section Resistivity
gem> HVos/  HVos/  /uQ-cm
X110 MPa X10 MPa

Sample State

Ag-  Unannealed 9.587 95.5 90.3 2.214
La,Sn07  Annealed 9.616 81.8 79.8 2.245

Unannealed 9.851 105 100 2.256
AG-SNO2 wannealed 9.942 958  97.8 2.282

*Annealed at 600 °C for2 h
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Fig.6 Morphologies of cross-section (a) and vertical-section (b)

of Ag-La,Sn,07 contacts
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Preparation of Mesoporous La,Sn,0O; Powder and Ag-La,Sn,0; Electrical Contact
Composite Materials and Their Properties

Zhang Lingjie?, Yang Hui'?, Shen Tao!, Zhang Ji!, Chen Xiao®, Shen Qianhong?, Fan Xianping?
(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)

Abstract: Using tin tetrachloride pentahydrate and lanthanum nitrate as raw materials, Lanthanum stannate powder was prepared by a
chemical coprecipitation method with calcining temperature of 920~1200 C. And then Ag-La,Sn,0O; electrical contact composites
were prepared by high-energy ball milling and sintering process. The effects of calcining temperature, calcining time and surface
modifier on the morphology and phase of La,Sn,O; powder were investigated, and the physical properties of Ag-La,Sn,O; were
analyzed. The results show that La,Sn,O; powder with mesoporous structure is obtained at calcining temperature of 920 ‘C for 2 h.
Under the pressure of 1200 MPa and sintering temperature of 900 ‘C for 6 h, prepared Ag-La,Sn,O; shows good electrical resistivity
and hardness. After the hot extrusion process, Ag-La,Sn,O; electrical contact material undergoes large plastic deformation, flow
deformation happens in the particles to form fiber-like distribution, and they show lower resistivity.

Key words: sol-gel; La>Sn,0Oy; electrical contact material; resistivity; hot extrusion process

Corresponding author: Yang Hui, Professor, School of Materials Science and Engineering, Zhejiang University, Hangzhou 310027, P. R.
China, Tel: 0086-571-87951408, E-mail: yanghui@zju.edu.cn



