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Fig. 1 DSC profiles of lead-free solder alloys
(a) —Sm-6Br2Ag; (b) —Sr6Br2Ag0.5Cu;
(¢) —Smr6Br2Ag2.5Sh

JG PR 4 AE 138 CRIE#f H BL— 5 /N 4
U, IX U0 B &Y S AT RS & A E R D E T SeBi
TR (FL SR E 138 C) . Vincent 25 AP IHT
AW ERIMAHFERL R, RIS Bi 24170 Sn 270
BEPRS Mg g S A ER SreBi T
i XTFEERB TS B ZAIC Sn A SR
1oh R A g 5 ] PR I AT S Bi At i L IG
45 00 SomBi ook il BT HORE 5 R AT R 4 Sk Ak Al
AL (lift off) >, S AT KBk i Al SE bk L i A 1
AL YR/INHT A A S B JL R O FEBE, A S 06 vl
bR A H ) % ) Sor6Br2Ag &4 DSC 2 L
SN Y BARA o5 SrBi oS .

2.2 AFRMIBHLSH

K 2 JIT 7 o PRod ¥ H1 ) 4% 1Y S 6Br2Ag 5 4
FEM TR AL . AR BOR A3 (B 2(a)), AT
DAL 5 3] 5 < B H U AT B B AR B ARFAE o
KRB ECT (B 2(b)), ATLAWL %L 5] Bi A Al
S8 A4k B ) AgaSn 2 M 25 AR AE Sn (1K 4% & (8] BT
H, Bi HOBRIES /N L 1 Bm A2 47), AgsSn kL i
Ao

Bl 3 s 2 A8 18 JI ] 45 1 Smr6Br2A g-0. 5Cu
HakEm RO AL . AN 3(a) AT LA FI7E Sn HY
Stk BRREC A0 A IR 0 42 8 TR 4K 5 P AgaSn Al
RURLIR I Bi o 7R3 BTBOR RS 2T (1B 3(a)), AILA
M 22 3 4 @ AL &) AgaSn AT RIS, AR
Hritt; Bi AHBIEUEOARX 8, 5 4 /N RORLIR 5/ B
R H HRSF A A S . R AgaSn BHAR 1~ 2
Hm K42 20~ 60 Bm . 4 /NRURLIR Bi [ RT4 1
Um B/, NHUIR Bi (R SFARST K, H RIS
i5 10 Bm A4 .

Kl 4 o2 A8 v 21 45 1) Sn-6Br2A g-2. 5Sb
EAFER M 2L . Sr6Br2Ag-2. 58h A4 141
215 Sr6Br2Ag-0. 5Cu & & A 20K SO L, |
Sn M) H: AR b IR B A A BRI <5 & 8] AL S5 )
AgsSn MUFIRCARE Bi. {H5 Sr6Br2Ag0. 5Cu &4
IO 2R AR B, Sir6Br2Ag-2. 5Sb & 4 I 4H 41
ERIR AgsSn FIBURLIR Bi i R~ B4k . &R
Ag;Sn HAZR 1 Bm K &) 20~ 60 Bm . FORLIR Bi (1R
SPAL T Bm, R F DR HOIREY Bi A .

u]

2.3 SEM #0 EDX & #f

h TP RAE 2 BB O SR A5 R, e
T AR 5 a4y, R FSEM, EDX XX = Ff
TCETET RS AT T 2047 .



. 488 * o E AT 4 R A 2002 4£ 6 A
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Fig. 2 Optical micrographs of Snm6Br2Ag solder alloy (rapidly solidified)
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Fig. 3 Optical micrographs of Sn-6Br2A g-0. 5Cu solder alloy (slowly solidified)
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Fig. 4 Optical micrographs of Swr6Br2Ag-2. 55b solder alloy (slowly solidified)
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Fig. 5 SEM micrographs of lead-free solder alloys
(a) —Sm-6Br2Ag; (b) —Sr6Br2Ag0.5Cu;
(¢) —Swr6Br2Ag2. 55b

REGNPOIRZE Sn (924K EATH, £PIRIT AgsSn 2
IR,

B 5(c) FT 7 & 2218 v H1 ) Sir6Br2Ag-2. 5Sh
AEME O BT E . EO Bi A 2 g Bk
WA, WA DEADAIR . BRI AgsSn BIR K
. BREZEETEH 2.5%Sh, 28 %A W
F) Sb 5 & Sh HINTH A . EDX 43 Hr R W Sb ¢ 4= [
WRFAK Sn b, MOEAH S Sh BT AR H L . AR
Sr6Br2Ag, Smr6Br2Ag-0. 5Cu & 4 oWl 24 41 3
1A Sn MR 4> BRI 4E Sn . Sh I I A# Sir6Br2A g
2.5Sb A4 AT A AgsSn AT Bi (1 5 n 4

N

2.4 WENE

T RS G, SR 584 [ 1 ) %
JriE# T 21 Sn IFE b ( 218V HD), X2l Sn F1%
BRI AT T E (WA 1) « X =R HTET R
H4 MR KT 40 Sn EERE, X2 h T8
#H AgsSn F1 Bi #H B 7R A CA K Sb [ [ 45 5 4k it
B . fHAE Sr6Br2Ag & 4 A 0. 5% Cu 1§
2. 5% ShXJ £ 4 WA 5 52 M 4L/

T B TCHER RIS A 10 Y PG R %
Table 1 Vickers microhardness of

lead-free solder alloys

Alloy HV
Sn 7.3
Sir6Br2Ag 27.6
Sir 6B 2A¢ 0. 5Cu 28.0
Sir6Br 2Ag2. 5Sh 28.1
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Microstructures of Sm6Bir2Ag( Cu, Sb) lead-free solder alloys

HUANG Mingliang, YU Daquan, WANG Lai, WANG Fu-gang
( Department of M aterials Engineering, Dalian University of T echnology,

Dalian 116024, China)

[ Abstract] The melting ranges of the three new lead-free solder alloys Sn-6Br2Ag, Sm6Br2Ag0.5Cu, Sn-6Br2Ag-2.5Sh were

measured by a differential scanning calorimeter (DSC). The addition of Cu decreases the melting range of solder alloy, while that of

Sbh increases the melting range. T heir microstructures were revealed by using optical microscope (OM), scanning electron microscope

(SEM) and energy dispersive X-ray analysis ( EDX). The microstructures of solder alloys strongly depend on the cooling condition

and the alloying addition, Sb dissolves in Sn and decreases the precipitation phase sizes of Bi and AgsSn. It is shown that the additions

of Cu and Sb have a weak effect on the microhardness of the solder alloys.
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