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,contact materials with different alloying elements by

Process flow diagram for preparing Ag/SnO

reactive synthesis
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Ag,O VAW A 1)L 4k o 12 38 et P55 0 o == 1 n 45
1E iR B AR E Lk Ag-4.28Sn-3.47La+Ag,0 Fll Ag-
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Table 1 Thermogravimetric analysis results of Ag-Sn-Me+Ag,0 mixed powder

Alloy Start temperature of Stop temperature of Actual mass Melting point/
mass-gain/C mass-gain/C gain rate/% C
Ag-4.28Sn-3.4Sb+Ag,0 605 865 1.47 960.1
Ag-4.288n-3.47La+Ag,0 300 -- -1.87 956
Ag-4.285n-3.38In+Ag,0 240 680 2.20 956.3
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Fig. 2 TGA-DSC analysis of Ag-Sn-Me+Ag,0 mixed powder: (a) Ag-4.28Sn-3.4Sb+Ag,0; (b) Ag-4.285n-3.47La+Ag,0;

(c) Ag-4.285n-3.38In+Ag,0
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Fig. 3 XRD patterns of Ag-Sn-Me alloy powder(a) and pressed(b) and sintered(c) billets of mixed power Ag-Sn-Me+Ag,0
(1": Ag-4.285n-3.4Sb+Ag,0; 2": Ag-4.28Sn-3.47La+Ag,0; 3": Ag-4.28Sn-3.38In+Ag,0)

2 Ag-Sn-Me &5 &M A Ag-Sn-Me+Ag, 0 1R A5 FE M A be 45 A [ Hh 4776 (¥ 32 ZE A
Table 2 Main phases of Ag-Sn-Me alloy powder and pressed and sintered billets of mixed power Ag-Sn-Me+Ag,0

Sample Alloy status Phase
Ag-4.285n-3.40Sb Ag
Ag-4.285n-3.47La Powder Ag, La,0,
Ag-4.28Sn-3.38In Ag

Ag-4.28Sn-3.4Sb+Ag,0 Ag,0, Ag, Ag,Sb,,
Ag-4.28Sn-3.47La+Ag,0 Compress compact Ag,0,Ag,La,0,
Ag-4.285n-3.38In+Ag,0 Ag,0,Ag
Ag-4.285n-3.4Sb+Ag,0 Ag, SnO,
Ag-4.288n-3.47La+Ag,0 Sintered compact Ag, SnO,, La,Sn,0,
Ag-4.28Sn-3.38In+Ag,0 Ag, SnO,

Bl HiL WL %% B 7F Ag-4.28Sn-3.4Sb & & Ky KRR HT 4.28Sn-3.47La & &M RBRLR M AT, HAiE
AEESEH R (L 4(a2)), XM TEGME 504 — S/ 100 R B0k (L B 4(b2)), X 2 H Ag-
HERE, SAEKR, BERE, BZTHART  4.28Sn-3.47La & &M K HIICE Latlk 5 5 2= S
MK K, DR AR R RS s AR Ag- R R R A RN AR R S B Ag-
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Ag,0 fl Ag-4.28Sn-3.38In+Ag,0 =R &M K4 &
RE K 5 TR k0 5 WUORL A B R S R A T 1 B . Ag-
4.288n-3.4Sb+Ag,0 £ VM 5, TEERTE B BRI
FLR & A D& E R Ag,0 Bk (. K 5(a2)),
RA RGN B A3 5), WA R
Ag-4.288n-3.47La+Ag,0 LM 5, KRB Rk

4 Ag-Sn-Me & & ¥ (1) SEM 1%

Fig. 4 SEM images of Ag-Sn-Me alloy powder: (al), (a2) Ag-4.28Sn-3.4Sb; (bl), (b2) Ag-4.28Sn-3.47La; (cl), (c2) Ag-

4.28S5n-3.38In
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T > (LK 5(b2)); 1M Ag-4.28Sn-3.38In+Ag,0
ZBRER IR Jo MUK R ™, SRR A
T RKEM Ag,0 FRL (LK 5(c2)). XK IATEmREEK
JEE RN I R Ag-4.28Sn-3.47La & &K K 5 Ag,0
MAREE 7RG, Bk RS9/, Ag-4.28Sn-
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1 5 2 -
233 RESIRERMIES BT

¥ Ag-Sn-Me+Ag,0 TR & # R 8 J5 72 1
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H, 2 A7 s R AT i iR e 45 ) (E Ag-4.28Sn-3.4Sb+

Ag,0. Ag-4.28Sn-3.47Lat+Ag,0 Ml Ag-4.285n-3 38In+
Ag,O MG 85 MR TH IAFAEBRRG, k¥ R BURL 2 B A7
TE8 % TR AL A 2% T 24 5% . 7E Ag-4.28Sn-
3.4Sb+Ag,0 fll Ag-4.28Sn-3.47La+Ag,0 HIFE 45 R
T JE SRR 5E 8, A7 7R I FLIR A 3R a8 £ i /b (I
K 6(al)Fil(b1)); 1M Ag-4.28Sn-3.38In+Ag,0 FE&h IR
KB 2, KERRERE(LE 6
(c1)). LAk, Ag-Sn-Me+Ag,0 4k ¥R 3= TH 11 = £
MR 260 : 7F Ag-4.28Sn-3.4Sb+Ag,0 kesb kiR 77 1E
FH G 1 2 T BkL (L B 6(a2)), Ag-4.28Sn-
3.47La+Ag,0 [ 45 ¥ R BN 6T (WL E 6(b2)),
Ag-4.28Sn-3.38In+Ag,0 K 45 ¥ 3 [ A7 72 R B/
A K SRL (LI 6(c2))-

5 Ag-Sn-Me+Ag, 0 RA K A SEM &

Fig. 5 SEM images of Ag-Sn-Me+Ag,0 mixed powder: (al), (a2) Ag-4.28Sn-3.4Sb+Ag,0; (bl), (b2) Ag-4.28Sn-3.47La+

Ag,0; (cl), (c2)Ag-4.285n-3.38In+Ag,0
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6 Ag-Sn-Me+Ag,0 45 RKTH ) SEM 4

Fig. 6 SEM images of Ag-Sn-Me+Ag,O sintered billet: (al), (a2) Ag-4.28Sn-3.4Sb+Ag,0; (bl), (b2) Ag-4.285n-3.47La+

Ag,0; (cl), (c2) Ag-4.288n-3.38In+Ag,0

24 BILBELSH
Ag-Sn-Me+Ag,0 K245 PR 1) & AH B Al 23 n i 7
e MEI7TH ] LUE H, Ag-4.28Sn-3.4Sb+Ag,0
FEIRZE iR 45 5 A B A DV 3 K AR R 2 Y
2RI A (W 7()), 853 4/ (R S A D RIORL 53 A7
TER AR A, ORI A A R SF KT ki i
ERAAL Y R SF, X U B Ag-4.28Sn-3.4Sb+Ag,0 i
IR TR AL O FR Y, SR SE RAEAE B SR
AP b, JEhEE A gk a2t 4T, SR R Y

R AR RN R RORL TR B A TE Ag R
i b, AP RIORL IR K R 2 MR R 0 S 4R
(¥, BTl R AR EREA RN ER T MR A
B . Ag-4.28Sn-3.47La+Ag,0 [k ¥R £ JF AT fe 3 ATl
R RS 5, A R D RURL 43 A E K Rl At
b I, FER OR A ER 43 AT A 2N A IR S AL
W, AR A A R B B 7(b)). Ag-4.28Sn-
3.38In+Ag,O R I JF A7 e B A il be 4 e, AE Rk
(1 S8 A A = TS 43 AT A B A L SRR 2R P I o
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7  Ag-Sn-Me+Ag,0 Fe4h R & AH BN 2

Fig. 7 Optical microstructures of Ag-Sn-Me+Ag,0O sintered compacts: (a) Ag-4.28Sn-3.4Sb+Ag,0; (b) Ag-4.28Sn-3.47La+

Ag,0; (c) Ag-4.285n-3.38In+Ag,0
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Ag-4.285n-3.4Sb+Ag,0.  Ag-4.28Sn-3.47Lat+Ag,0
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Ag-4.285n-3.38In+Ag,0 K 45 ¥k th A7 AE =N AN[F]
B AE, BPRE ., KEFEE, HISEHS 9
TR A AH R B A TERIRL N 3. 2R o ATt AR T
7E Ag-4.28Sn-3.4Sb+Ag,0 ke thrf, HE A AH
SbAIOTLH & BEim, KEOMMT SnfMOTHES
BEE, AT AgTTREES, XRPEBEOY
FHEZNICER SO IEMY) . KEWFAICE Sn i
A, ANt E AgER(LE 8®); X T

Ag-4.288n-3.47Lat+Ag,0 kedith, HEfHd La. Sn
MOTCHE G R E, KEOMP SnFOTEREY ER
L, AT Ag R S &, UYL Ag-4.285n-
3.47La+Ag,0 kedihh, A AIGE Lafl Sn
R, KOAMATER Sn ALY, B
NIt & Ag FE AR (LB 8(b)); 1M X T Ag-4.28Sn-
3.38In+Ag,0 FELE IR, KA H Sn. InF1OTLHR
B, BOMbsnfontRgERE, AGMH
Ag LR SRR, R Ag-4.288n-3.38In+Ag,0 k%
SGER IR B A oG 2 Sn Al In (1 & AL
AN IO E Sn LY, H Ry Ag AR (L
Kl 8(c)).
Nt — 0 HEf i 72 Ag-Sn-Me+Ag,0 B 45
AN FEYDAE I B AR sy, 0B 8 I 1~9 MUK AT
TCERERESN, BRTRERESIERWMEI I
Ne XK 1~3. 4~6 F17~9 735l 5y Ag-4.28Sn-3.4Sb+
Ag,0. Ag-4.28Sn-3.47La+Ag,0 Fl Ag-4.28Sn-3.38In+
A, O BREIR T AR YIAI) TC 3R E B as R 45
KW Ag-4.28Sn-3.4Sb+Ag,0 K4k I 1 [X 35, 1(K
M) EES SO uE, BRI N2, Xik2
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(Bt EES Ag. SO JGH, E/RI AL
3; XE3(HEMEES Agixm. ik, f£Ag-
4.28Sn-3.4Sb+Ag,0 e 45 H HH K 4 AH 9 SnO, s
tBAH N AgSbO,, HEIEARRD A Ag ek . 7E Ag-
4.28Sn-3.47La+Ag,0 & 45 ¥ v K X 38 1(FK A =

HFILESn MO, EEREA1:1.75; X 2%E
M EESITCHSn. LaflO, BERELAN2:15:39; X
We(H ) F A AgnR. Kk, 7£ Ag-4.28Sn-
3.47La+Ag,0 ke 45 o 2 A ) # A La,Sn,0,+
La,0,, R4 A A XRD PAH 41, 15 B 7R A AL it
FErp HAT #9) La,0, 5 SnO, [ b4 i 2 A E Ak
La,Sn,0,, [HAH N FFATE 4. Ag-4.28Sn-3.38In+
Ag,0 G I X3 7K M) 2 225 70 FK Iny Sn il
0, BRI A3:4015; XIRS(BAMEEST LR
Snfl10O, BRI 1:2; Xk o(H ) EE S Ag

JLE . Mk, 7 Ag-4.28Sn-3.38In+Ag,0 KE 4k I
REA N 2In,0,-3Sn0,, A Sn0,, HEHA
AgFEfk. HhAh, 7F Ag-4.28Sn-3.38In+Ag,0 L4 th
HORA R B 1,05, 3X 2 Y T4 e i AR 4 AR
A2 1 In, O AT SnO, K i 58 1) H PR JURE 2 181 AT
T 21 21In,0, - 38n0, 58 2,

2.6 TTERESH

K9 s A Ag-Sn-Me 5 &K AR 76 2 1H 40 A1
ME 9Tl LA HY, 7E Ag-4.28Sn-3.4Sb &4k AR
JLE Ag. SnMISbIAI A, TR O EEL, JL
TAREH O H (WK 9(a)). £ Ag-4.28Sn-3.47La
HERd, ARG, KEOEMAG =AM, %2
PR, IREAEA/N, HISREU (e
FdERd, JUER Ag BB MTE A B HEAT, T

'L

0 10 20 30
Distance/um

8 Ag-Sn-Me+Ag,0 keft v 15 Bl BRI 2 73 #r 45 2R

400 10

Distance/um

M_@
30 400 10 20 30 40
Distance/um

Fig. 8 BSE images and element line analysis results of Ag-Sn-Me+Ag,O sintered compacts: (a) Ag-4.28Sn-3.4Sb+Ag,0;

(b) Ag-4.288n-3.47La+Ag,0; (c) Ag-4.28Sn-3.38In+Ag,0

*®3  ESHAFE XN TR E B P4 R (EPMA-WDS)

Table 3 Composition of different area in Fig.8 measured by EPMA-WDS

Area

Mole fraction/%

Sample Phase
No. (0) Sn Ag Sb La In
1 31.96 13.69 54.34 0 - - Ag+SnO, ,,
Ag-4.285n-3.40Sb+Ag,0 )
. 2 65.79 3.68 14.50 16.01 - - AgSb, ,0,+8n0, ,,
sintered compact : :
3 1.85 3.95 93.70 0.38 - - Ag+Sn0;, 4
4 7.27 4.15 37.87 - 0 - Ag+Sn0, 4
Ag-4.285n-3.47La+Ag,0 )
. 5 46.53 2.35 33.50 - 17.59 - Ag+La,Sn,0,+La,0,
sintered compact
6 0.63 3.86 94.82 - 0.67 - Ag
7 10.32 4.17 85.50 - - 0 Ag+SnO,
Ag-4.288n-3.38Int+Ag,0 )
. 8 16.90 4.95 74.86 - - 3.27 Ag+2In,0,+3Sn0,
sintered compact
9 0 0.00 99.99 - - 0 Ag
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K Sn B AE R ORI EA T, HAARIEE,
JGF La FE S MAE RGO RM T, THROERE
FFK A& 'R A, X2 H T Ag-4.285n-
3.47La GEMm AR T KAELMN FEN, BRI La
TLR BRI Ag-Sn & &M, JUTFAETHEL
H#RRE B R HEAT(LIE 9(b)). 7F Ag-4.28Sn-3.38In &4

o w%
1487
1400

1313
1227

Mot E Ag. Sn Ml 5040, JTLRO T EBE
(LB 9(c)).

Ag-Sn-Me+Ag,0 K45 PR I 70 & 1H 40 A 45 R
107~ . 5 Ag-Sn-Me & 48 K HF 5% 70 &K 1 40 A
ZERAMIEL, Ag-Sn-Me+Ag,0 B4t I b 7T &K 1 43 A
KA T, Ag-Sn-Me+Ag,0 B 45 I b 1 4778

9 Ag-Sn-Me &4 J6 2 1H 4311

Fig. 9 Map analysis results of Ag-Sn-Me alloy powders: (a) Ag-4.28Sn-3.4Sb; (b) Ag-4.28Sn-3.47La; (c) Ag-4.28Sn-3.38In
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10 Ag-Sn-Me+Ag,0 JE45 ¥R 0 K 11 43 At
Fig.10
Ag,0; (c) Ag-4.285n-3.38In+Ag,0

. REMEE =" . 7£ Ag-4.28Sn-3.4Sb+
Ag,O REEIR I TE IR Ag 350 73 AT AE Ky A UKL Y 38
JGE Sby Sn 1O N 3= EE I8 5] 53 Afi £y AR RURLI 7,
Vi £E Ag-4.28Sn-3.4Sb+Ag,0 Best i b A i () Ak

Map analysis results of Ag-Sn-Me+Ag,O sintered compacts: (a) Ag-4.28Sn-3.4Sb+Ag,0; (b) Ag-4.28Sn-3.47La+

W 5 B AR TR R AR UL A B L 10(a)). 5
Ag-4.285n-3.47La & 4 K 1) JC 3 [ 43 B 45 S — 5L,
Ag-4.28Sn-3.47La+Ag,0 Ke45i R Je 2 Sn F 45 A
TEREFK AP, JTEK La FES MR AR
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it JTEOEBEAMMNK M SEYE S, H
JGE Sn Al La7E Ag A I A A & &k R P (1 43
A 56 15927 (0L 1 10(b)).  Ag-4.28Sn-3.38In+Ag,0 k%
S ICER Oy Sn Ml In# S - fEB &M RN,
Tt B Ag-4.28Sn-3.38In+Ag,0 Je 25 P i 48 AL ) 41 21
AT, ABAER AR B AE A AR AR =, X
JEHT1E Ag TP AR B L BORL, 30 )
1 Ag BRI, PRRASOIIREE, MIMTE Ag Bkt
TR BERR R, IRA) 25 A7 B iy T A AR B
(4 77 [ SE AL D RORL 3 B, Ag IR AR S Tml 4 B
ALl Ag X (WL 10(c)). TG 2 THI 70 A7 45 R R W s
& E70 % La K LR IN s 3 Sb A In SEAT ) T4
Ag/SnO, FLEAMAT R H LU A 5 S

2.7 YNEEMERESAT

K 4 Fr7R N Ag-Sn-Me+Ag,0 JE 21 Fll Jpe 45 £ 1)
3L R R R PR RE IR A5 TR . &5 R AR WA N S
La Al In = A [F] &< 70 3 1) Ag/SnO, FEHEZflb4 K
PR % FE M i, Ag-4.28Sn-3.4Sb+Ag,0. Ag-
4.28Sn-3.47La+Ag,0 Fl Ag-4.28Sn-3.38In+Ag,0 [k
IR FERIRE /N, Ag-4.28Sn-3.4Sb+Ag,O [T IR )% i
T HIA 3] 8.24 g/em?®s BbAb, 2R AL S N A
IR BE 4 5 Ag-4.28Sn-3.4Sb+Ag,0. Ag-4.28Sn-
3.47La+Ag,0 fl Ag-4.28Sn-3.38In+Ag,0 % 45 £ [
WA SRR R, U R R N SR e s
AR S MR BCR T, R R SR 1AL,
M4BT, Ag-4.28Sn-3.4Sb+Ag,0 BE45 IR (1)
55 Ag-4.28Sn-3.38In+Ag,0 & 45 P 11 25 & A i A
BONBEIT, {H Ag-4.28Sn-3.38In+Ag,0 FE&h PR H
SRE R, Ag-4.28Sn-3.47La+Ag,0 [1)% FE F1AH

3 oHhEITe

Ag/SnO, A BB A T iZ IR Y, H
1T SnO, BRI AT FE iy« R K LK Ag 55 SnO, [A] )
T2, S8 Ag/SnO, HLEE AT BB 1 BE A1 R
PEREZE . CEWTIE R, II0IE 24 0ds iR n]
PA4HAL Ag/SnO, FRFEflAA KL ¥ SnO, kL, AR
AR 5100 A0, AR R0 A 544k
PEREE B A, Bk, MERME &R Ay
SnO, HLAZ b Rk i 2 2395 A (1 e AL R AR A B
T &4 702 Sb. LaflIn 5702 Sn LI F A
[, & LafllnftTI0& Snffk, JLESbTILHR
SnJE . L, W& 4 6% Sby La Al In X
Ag/SnO, M EHH A sE M ML EE AN 6] o AR SCHE K
JEAE 2 B i il 4 2 ARl & 42 76 % Sby LaF In
(1] Ag/SnO, AR RE,  1E [ S kel i 2 i 3 24y
NPABB: B—BrB KT 230 TR, Ag,0
ROk, ZH B Ag-Sn-Me & 4 ¥y K ¢ TH 1) Sn 1
Me 5 Ag,0 KA BN, H 377 FEAan = (1)
QVF, B BUAE B A ) 32 B 5 AT LR AR
KLFRTH (WL 11(c)).
Sn+2Ag,0—>SnO,+4Ag (1)
Me+Ag,0—>MeO+2Ag 2)

5B, RERET 230 TR, Ag,0 KA
fifto 1ZBY B Ag,0 2= A K O, 83 7t il & 4F)
KAEY B, Ag-Sn-Me £ 4 ¥ K P &#B 1) Sn A Me
59 Bk N BURL P8 O, JR AL IR AE B SnO, Al
MeO(LE 11(d)~ (e)s (DAI(g)), F 2=
KB)~S)FR.

2Ag,0—>4Ag+0, (3)
B/he ZREFTE, WG EI0R Inf Ag/Sn0, B8 gnt0,—>Sn0? )
bRV EPE BEAT P REEGAR NG TR SO Me+O,—2MeO (5)

Laff] Ag/SnO, HESABHI LT o

Ag-4.288n-3.4Sb+Ag,0 K, T Sn I 1L

4 Ag-Sn-Me+Ag,0 R A LRGSR i) 12 E W) PR E
Table 4 Main physical properties of pressed and sintered billet of mixed power Ag-Sn-Me+Ag,0

Density/(g-cm™)

- Relative Conductivity/ Hardness,
Sample Green Sintered . 0
Theory value density/% MS-m™) HV
compact compact
Ag-4.285n-3.4Sb+Ag,0 9.25 8.24 8.35 90.24 10.93 50.3
Ag-4.285n-3.47La+Ag,0 9.21 7.99 8.01 85.44 12.38 37.7
Ag-4.285n-3.38In+Ag,0 9.15 8.15 8.20 88.03 16.76 50.5
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Py S I E AR e, fEmiRedid i t, Bk TERREES TR F, AEM RN SnflLa 5 O,
A AR RN T Sn kK AEFMNE O, B4 ik SnO, , KAJRMEAN, BT LasfeT Sn kR AEEME A

& S RAEFATE A, Sb ALY AN BE

784 SnO, AL A, X415 Sn 2 KA RE HAE M
(1) SnO, A R W HImf a KK o, eSS R
AL Sn RARFLES B, 15 4 AL Sn Ik
FERRAR, &R AR NAAEIREZ, S Sn
KA B, &5 SnfE i AL RE, AAMERK
SnO,. K, 7F Ag-4.28Sn-3.4Sb+Ag,0 £ 4% I
TE R B RN EOR AT, BRI R,
I AFANI A (WL 11(h)). Ag-4.28Sn-3.47La+Ag,0

1, HERENY A T SnO, TR, T LA
Sn RERIBE Ak, PHAS T SnIREE, {15 Sn RE
BAK K. Bk, 7F Ag-4.28Sn-3.47Lat+Ag,0 %54k
I AR B A A R A s B ) R A L P 11
(i)). Ag-4.28Sn-3.38In+Ag,O [k ¥R 7E &y il e 4t il 72
o, In 26T Sn KA ALY ALY, AR In
A7 T SnO, AL, 115 Sn PRIE AL,
{BAE B R SR A P RIORE 2 A S A ) J) TEL 1) Ag mi R 32
JE, AR T AR, MIMAE Ag B A rpil B2 A7

(a) Raw material (b) Mixed powder (c) Displacement reaction
between Ag,0 and Sn, Me
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(h) Ag-4.28Sn-3.4Sb+Ag,0
sintered compact

(e) Sn and Sb oxidation
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Fig. 11

different alloy elements

Schematic diagrams of microstructure evolutions of Ag/SnO, prepared by reactive synthesis technology with
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WEERRRE, DX 737 FH s 755 25 A A FE e () b 7 1)
APBRLY 8, SR FER Ag K AE R FYEL A
M Eal Ag X (L 11G)). T LA BT, Al
&4 0% Sby La fl In X} Ag/SnO, #4 %} 2H 21y A%
(R ATL R 1]

4 ZEip

1) Ag-4.28Sn-3.40Sb+Ag,0 {1k 45 I 3 W)
KN Ag. AgSbO, Al SnO,; Ag-4.28Sn-3.47La+
Ag,O B A T ZYH N Ag. La,Sn,0, 1 Sn0O,;
Ag-4.285n-3.38In+Ag,0 K45 ¥R b T Z YA N Ag.
2In,05°3Sn0, 1 Sn0,.

2) Ag-4.285n-3.40Sb+Ag,0 [E R AL J5, #1 K
rh AR SR R L A E R R T B B N EIR 5y
fi; Ag-4.28Sn-3.47La+Ag,0 R A LG, A
A R SEAL D BURL AN )N, B STBREAT A 7E Ag JE
ik, Ag-4.28Sn-3.38In+Ag,0 [E R AL e, Ak
MR BYR AT, EAAELIR)Z .

3) BN INTG R In 1) Ag/SnO, AR} 1) Ha 5 38 A i
. 29N 16.76 MS/m #150.5 HV; #s Nt & Sb
1) Ag/SnO, MR A X 25 FE B R, 190.24%
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Effect of alloying element on microstructure evolution of
Ag/SnO, materials at early preparation stage

WU Qiong', XU Guo-fu"2, HUANG Run-zhang', YUAN Meng', WU Chun-ping'-?

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Nonferrous Materials Science and Engineering, Ministry of Education,
Central South University, Changsha 410083, China)

Abstract: Ag/SnO, electrical contact material has excellent arc erosion resistance and material transfer resistance,
which is widely used in low-voltage circuit breakers and relays. However, the microstructure and physical
properties at the initial stage of preparation have the most direct and important influence on the electrical
properties of the rivets. In this paper, the influence of alloying element Sb, La and In on the microstructure
evolution and the physical properties of Ag/SnO, materials at the early stage of reaction synthesis were studied by
X-ray diffractometer (XRD), scanning electron microscope (SEM) and electron probe X-ray micro-analyzer
(EPMA). The results show that, besides Ag and SnO, phases, AgSbO, phase exists in Ag/SnO, sintered compact
with Sb adding, La,Sn,O, phase exists in Ag/SnO, sintered compact with La adding, and 2In,O, - 3SnO, phase
exists in Ag/SnO, sintered compact with In adding. The oxides in the Ag/SnO, sintered compact with Sb mainly
distribute on the alloy powders surface and form network microstructure. The oxide particles in the Ag/SnO,
sintered compact with La are fine and dispersed uniformly. The oxides in Ag/SnO, sintered compact with In are
distributed in blocks, and there is a pure silver layer. The conductivity and hardness of the Ag/SnO, material with
In are the highest, the relative density of the Ag/SnO, material with Sb is the largest.
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