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Table 1 Theoretical and actual composition of samples (©%b)

Sample . Actual Theoretical
Theoretical :
No. Ag Sn In  Mmass gain
1 Ag9.7Sn0.0In  90.46 9.54 0.00 2.57
2 Ag9.65Sn0.5In  90.06 9.44  0.50 2.64
3 Ag9.60Sn1.0In  89.61 9.39 1.00 2.74
4 Ag9.55Sn1.5In  89.14 9.38 148 2.83
5 Ag9.50Sn2.0In  88.09 9.82 2.09 3.08
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Fig.1 Morphologies of the samples: (a) No 1, (b) No. 2, (c) No. 3, (d) No. 4, and (e) No. 5
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Fig.2 XRD patterns of samples before oxidation
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Fig.3 Changing curves of oxidation rate with holding time of Ag-Sn-In alloy powders at different temperatures: (a) 600 C,

(b) 650 °C, (c) 700 °C, (d) 750 °C, and () 800 °C
BORT Sn JiR 7 ) A7 O R ) 1 T O FE Sz E)
TEE By TR AE DR 3 s, JF o il B R AR A
K. BAEGETMT BABERE T ZHMKLRK
Wre:

Do, = Deexp(— g—;) (1)

Q) A AT R R ECS IR RE 2
KE, HEEESAGRZR TR, Ry RS 808
. REFHECE ARG L, QS ST R
L5 B R LB 19K 2R

1 1

600°C _ 700 °C _ 800 °C 2
DX ¢ ~ = DI® ~ = D¥ (2)

2 4

BT R B R, 32 BRSO G i FE RS,
Sn i1 Ag SR BIR/MHEIE, Sn JRFTE Ag JEAR
M BUE T By 8, AT O FFRIABR g Bk
%, 9 3 AL WIRGEUS I M B e TG B, 3R
i SN JE YT HCR B0 2 % G Al T AR I . ORI
I (R0 4 B sz, R EAEEAL B, BTy RO —
AR, P RN R R S A B VIR R .
3.3 Ag-Sn EE&MARNENIIZE NS

Ag-Sn A& W AR WAL T2 AL = Bk E
THA T : RN AR TR, TR AR
FELERCK G, i KT 240 R 7 K/ (Ag 1R 2
% 144 pm, Sn B JE 7242 140 pm, In ()5 1245 156
pm). BRI AT BLAN B AR 7SR 5, MR JZ B P9 8 R B
RARBMN . WEZMETHT O BT EAALE
PASR A 2 88 (R4 B3 7 A8 O J5i—1 1) UKL 9 & 9 1, 3
FEL 5 SR LW Bk 25 5 75 B K R T Y i, T
Venoo/Vsn=1.32=1, FFG T AR AT S A, TiX
o1 SCREAG 7 RORL A # g — 0 A IR M R AE
Be it CALOg R ) (115 BE AR T Tk AR BE oK 1 2 A
RE 2 (1) CH AR R 21, R R B K ELA£ <50 pm<<fy
HAE RS (17 K w0 B 20 mm), 0wl /2 1 S AL I B 4
ETEE Ty W FAAE— MR =, BOARES AT
L, SR E S E (0.02 MPa) 81K, A2 L
MR SE Ak . BRI A R BRE i R AAFTE 20 2 R
%. LE#EAX, PERAKX, FERGOX (HENL,
RUBE TN L2 BB o AN [F] 1) S S A0 S A TR] R R oK 4% J2 1
JERESIAKE,  [F I AE AR K iR AL R R 4
R, FFEAF T AL,
3.4 Ag-Sn EE&MARAELHIES

22 NOVHE FE 4 . Ag-Sn-(In) & &8 R AR
OB AFLE 2 AN PREE E R B | Y B AE 350 C AT,

I BB fE 700 CAEF

IR AATT B TR AT, B A A R
1 MrBL. Ag-Sn-In & &8 RTE Ak bt 32 ZEE F 2
In 2 A ORIEET (8] o ML 3 o & B i I A 2 A8 b
2 mr LAS B ENE . A IR RE i 1 7E AR IR Y B
A ZNE, R AR K 2] 10 h, {HAE L Z AL
EFNBIRE R 50%. X TREM 2, HAAAMERR T R
Bin fEE SR 1, HARE R T DU R iEME R
In SRRk, M R RMHIZAL In,03, SnO, #K Ft
£ In03 R HAT BB, 5 IEAZ B KT 51 )i
TR, MMidem TR R | BRI . SR In [
TEETERAD, UL B BARTRES R, 1E )5 SRR IR
WAL, In,05 5 SnO, T U 1 5 & A ik,
T BELAS T AR N EAT, AR R 2 AR TE
AR BT RES 1 1. 5T FE S 3~5 Sk,
[FEREFF A2 I INFR In a6 E A0 A4 A, DAoe
SN0, TR L, T INER L%, BT
FEh 3~5 [ In & B2, BEW 78 IR AZ A I A
W2, IR E R T 1 BB A 2R A A 2
SRTI KB I O3 MIAEAE, B TRy oK R g S m
K, FETIE K BCE ) SnO, BB ZLTE, i
PR — Py i, MR EIE RE, B
In )& B, AR . R g 2 2 A4
WEAHE

R AP B TERCBN B, FESRCHOR HIL T B
AN EI G R ERIGR, X2 B R AR 1
Pewm, MATFE ISR R, EAFRT AR
FHG, FEERARTEAT R LHAHESZIER.
Ag-Sn EEHRAE 700 CLAAAELE 1 I B A B 1
#H, L5 600 CHILL, Ffdh 1 AR 2 S AR H G
— B HIHE T, AR IR B R TR SN R IR I B A A
B In AL Zk AR TR AN, OB AR A A
MBI A VEE SRR 3~5 BN R RAE T H R
b, HAERFEN 5 AN EITIHICTFEN 3,4 19, H
RAE 700 CERIR 4 h ZJEFEN 3 AR TR = T [
SAE T HARRE SR . R AL R — A 2 R R I
AR, ALY EEEARE, RIERE, W0 In
(& . EARIR AR B, 8 7R i o0 B 0 1 S A AT
NEEE FFER, B DA BN & R, R A
SR . PR AR, TR R,
TR FO A 2 B2, fE R FE R Sn JR PRl BLE KA
b, T In FER R P9 JE AL AL, X6 Sn [ R
ek 2 —E METHAEH, Bl Il Bk A 2 Aetl .



%10 4 m o HE:Ag-Sn-In

GaEMARMELSE . 3027 -

@NE%@&&l%ﬁ%%&ﬁﬁShwa%tﬁT
90%, HHE T 4, 5, XULBEMFA In 75 R iR A
ey B2 A B AL

AT B A iR A, RS A R RE
23t Bk 2 ANPJUEIEE R B, R a1 S A S A AL
FRMETEH], HOAE AR HETIA RN X
Blo TEmRELI B, &ESIEARREMERE, Ik
i O JEF ¥ HOE R 2GR AN 4 5 A 4. BT
O JEF ¥ BoE 2 SR X, Sn i+ & In 5
PrAEk, MIMAFER N EESZMEAHEE, UF
it 5 FAERE R ZA . RN VR & BRE 5 45 He Bl % B
&, AR TR R, BRI R B

2

1) AR S AL, R 3 T AF AR A
TR A R R A SR AR R IR A
I, MR E . AR ORI A3 R AR RS, AT B

N

THAMNKBIR, £ BUA L ZARE R A
FEEFEHNSE; miRALr, EEEE2E

M, wmAfERAR, E2e8aE-, Bl
I AL B R B AN IR A, XA R BT AL,
TEATL T A .

2) FEfL 2 ARG T R 1, B EIRE
BECG AR S286 261, BRI In AF T Ag-Sn & &8 K
M5 AL, 7R A = S B PRIk G S T N

3) A SEIRHHE o AR CFER 2 BRI 1%L
RIE 750 CRIR 2 h &1L 3] 90% LA I, BEA e 241k,

T A R Tk A7~ 750 °C o — MM IR FE

SE Bk References

[1] Schimmel G, Rettnmayr M, Kempf B et al. Oxide Materials[J],
2008, 70: 25

[2] Verma A, Ananthararan T R. Bull Mater Sci[J], 1991, 14(1): 1

[3] Lin Wensong(#k3C#4), Fang Ningxiang(J5 5* %), Lin Bing(#k
J7). Powder Metallurgy Technology (¥} A ¥ 435 A)[J], 2002,
20(4): 200

[4] Lee Joo Wan, Lee Hu-Chul. Scripta Mater[J], 1999, 42(2): 169

[5] Wu Chunping(###), Yi Danging(% 13, Xu Canhui(¥4l
%) et al. Rare Metal Material and Engineering (¥4 4:J& #4
5 THE)[J], 2013, 42(6): 1310

[6] Guo Qingwei(%} % Ff). Handbook of Metal Binary Phase
Diagram( 4 J& — 7t & #H & F Mt )[M]. Beijing: Chemical
Industry Press, 2009: 35

[7] Tan Guangxun(iE Y1), Qin Xiangzhong(E 4] /&). Electrical
Engineering Materials(H T.#4 k})[J], 2004, 2: 11

[8] Wu Chunping(& % #£). Investigation on Oxidation Mechanism
of Ag-Sn Alloy and High Temperature Plastic Deformation

HEALIEY

¥ 47 4 W 50)[D]. Changsha:

Behaviour of Ag-SnO, Materials(Ag-Sn
Ag-SnO, 4 B H iy i 4 1 A2 T
Central South University, 2009

[9] Li Bo(Z= ¥%), Liu Xinyu(Xl.L»5%), Huang Xiwen(#%5 ) et
al. Rare Metal Material and Engineering(%if &84kl 5 1L
F2[J], 2014, 43(8): 1964

Oxidation Parameters of Ag-Sn-In Alloy Powders

Gao Pan', Liu Xinyu!, Li Bo?
(1. Guilin University of Electronic Technology, Guilin 541004, China)
(2. Guilin Electrical Equipment Scientific Research Institute Co., Ltd, Guilin 541004, China)

Abstract: Ag-(9.7-x/10)Sn-xIn (x=0, 0.5, 1.0, 1.5, 2.0, wt%) alloy powders were prepared by atomization. Within the Ag-Sn-In alloy
powders were oxidized in air. The results show that the oxidation rate of the samples of x = 0.5 is always lower than that of the samples
with x = 0, indicating trace In addition cannot increase the oxidation rate, instead it inhibits the oxidation. The oxidation rate of the samples
with x = 1.0, 1.5, 2.0 varies oddly. When the temperature is below 700 <C, their oxidation rate is obviously higher than that of the samples
with x = 0; however, when the oxidizing temperature and holding time reach certain values, the oxidation rate of samples with x = 0
becomes higher. It is shown that at low temperature oxidizing for short time, In addition (x =1.0, 1.5, 2.0) is beneficial for oxidation
reaction, but at high temperature oxidation for a long time, the effect of the In addition is slight, and it even decreases the oxidation
reaction. According to the comprehensive test, we conclude that the reasonable oxidizing temperature is 750 <C for various samples to
obtain a better oxidation rate.
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