46 % 510
2017 4¢ 10 A

wHEERMMSEIE
RARE METAL MATERIALS AND ENGINEERING

Vol.46, No.10
October 2017

Sn-Bi-In K&

SRETRHBO R R

1t BE

F B BXF, NEX MK R

(bR Tl K%, db5 100124)

8 Z: 05 7 Sn-Bi-In FTRHKI RO AL A4 LR L B8 UL K ) 2k RE BE & S 0 A A0 R ko 55 R AR W : Sn-Bi-In
R RMAEZE A g-Sn M. Bi LUK InBi HIEAH, Bi & &M< T Bi A InBi AHFT & B FE1K; 78 DSC
2 P AETE 3 AN RN g, BT & ST AR IRBETE 101.3~103.4 CZiA), BEFE Sn EEMEM, FFRBER
SN GRS M RS e s TR S BRRE R B R Bi S R ARSI TGO, EL In (KOS IR AT R A0 A8 2 iy
T Sn-Bi L@ &4 AR PIRL IR AT S M R B Bi & = AU KRR K.

X#iA: Sn-Bi-In; B H;

hEESES: TG425'.1 XHERFRIRTE: A

DSC ihiZk; JHIBMERE: PiisnE
X E4S: 1002-185X(2017)10-3038-05

TEHLFEEE AR, (RIRATR DAL B G, Y
L) A AT EAER . A AR, BTk
AT AR R M. — A, MR T 180 CHY
R RIGIRET R, fERHE R &R, XEuhH
&+ %H Sn-Bi &. Sn-In £H1 In-Bi (Ag) F. Sn-In —
JCEE R 48:52 I, HLERIREY 117 °C, HT In
R MFEE R &R, #15 Sn-In FFRHR 2R In-Bi
(AQ) EFEIHTHihiss B, R RS2 2 PR o

Sn-Bi REFEHLEIEE N 139 C, HEME K,
TR PERD ) R RR AT A B AR B AR 35, L&
&N N RS SnPb AT R BEAR B AR AL =
Sn-Bi & & mri iy Ry, HE A2 i A A,
I BLLE AR B9 3 5 B2 I 5 5 DR TR AT, 2 R g
AV 5 SRR S fEE . B, BT SnBi A& TEH
P EZ KA, SMHEFEELAmAHI Bi
MRS, AT BRAR T %05 ST o 5, 5 8%k 1E
IS A4 PR 9% T % A e b 2424, R e A T T
HATEE AN TR AR LA SR, LA Sn-Bi
ETRL (1 58 B AN 9) 1 B0

BT A FF 0 PRI AR RHE AL IR S 7E 110 °C LA
FMEEREZ, MEMEETE 110 CLLFHE& &R
A, I HABSAL IR EEAE 90 ~ 110 “CiE N R Aeis 5478
i, Bk, AT HER SR EEAE 90 ~ 110 CYEREI MK
BER R, ALIGAE SnBi & & (3 Al A8 n 5 & 5 5
N 12%0 In, FFEkAE Sn. Bi &, R T ANEY
5% Sn-Bi-In &M RS, HeEvERE. RN, 2
Tt B AN B R, DA R S T AT R B AT
RAFRAL — 52 1 Ak BCH AN RS R

1 % W

WA Sn-Bi-In = JoAH K LA K 5 2% A1 6 ekl 8, 3
THRIEREFBHE SR . 75778 AR &AL B/ In &
BAE 12%7 A7 (& 5 ) I RE 3RS BT 7 18 AU AT R,
DA A S 56 B 7 In (44 L& 808 12%, & 458 BR gy
W 1. SLie ik H 40y 99.99%Sn. 99.99%Bi .
99.995%In 3 F 4 )&, 4% LI L 1) S N I8 A &SR
(1) 924 QR B A s #4281 400 CARIE 1 h ff & 8 4%
WY B2, ARG HRAE =R,

F 1 Sn-Bi-In FRBIK S

Table 1 Chemical composition of Sn-Bi-In solders (/%)

Alloy No. 1 2 3 4 6 7 8 9 10
Bi 34.74 37.26 39.41 41.20 43.42 44.56 47.12 48.73 50.41 53.17
Sn 53.53 50.37 48.74 46.75 44.83 42.71 40.76 38.46 37.06 35.27
In 11.73 12.37 11.85 12.05 11.75 12.73 12.12 12.81 12.53 11.56
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Fig.1 XRD patterns of Sn-Bi-In solders
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Fig.2  Microstructures of Sn-Bi-In solders: (a) 35Sn53Bil2In, (b) 39Sn49Bil2In, (c) 43Sn45Bil2In, (d) 47Sn41Bil2In, and
(e) 51Sn37Bi12In
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Fig.5 Influence of Sn content on wettability of Sn-Bi-In solders
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Fig.6 Influence of Bi content on microhardness of Sn-Bi-In
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Fig.7 Tensile strength and elongation of Sn-Bi-In solders
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Fig.8 Fracture morphologies of solders: (a) 35Sn-53Bi-12In and
(b) 53Sn-35Bi-12In
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Microstructures and Properties of Sn-Bi-In Low-temperature Lead-free Solders

Li Qin, Lei Yongping, Fu Hanguang, Lin Jian
(Beijing University of Technology, Beijing 100124, China)

Abstract: The characteristics of microstructures, thermal properties, wettabilities and mechanical properties of Sn-Bi-In solders with
different composition were studied. The results show that the microstructure of Sn-Bi-In solders consists of #-Sn, Bi and InBi phases. The
reduction of Bi content can result in the proportion decrease of Bi and InBi phases. There are three endothermic peaks with different
magnitudes on the DSC curves, and the onset melting temperature of solders are between 101.3~103.4 <C. With the increase of Sn
concentration, the melting range of solders firstly decreases and then increases, while the spreading area firstly increases and then
decreases. The microhardness of solders increases with the rising of Bi content; in addition, the hardness is remarkably higher than that of
Sn-Bi eutectic alloy when the In element is added to solder. The tensile strength and elongation of solders decrease with increase of Bi
content.

Key words: Sn-Bi-In; microstructure; DSC curves; wettability; tensile strength
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