[= 2] @Az g~
Korean Journal of Materials Research
Vol. 8, No. 11 (1998)

ZPb Sn-5%Pb-15%Ag-x%InAl <0 332 EA] A3 I+
FET - FAT P - AU
BabdjetE 24T

A Study on the Characteristics of Low Pb Sn-5%Pb-1.5%Ag-x%In Solder Alloys

S.K Hong, C.H. Ju, C.Y Kang and [.B. Kim
Dept. of Metallurgical Eng., Pusan National University, Pusan 609735

ulo
T o

(19984 5 44
=
Liacs
e}z

o} L
= e

2 o 2 bk

3t

199849 9% 10 ETHE

a

213

E3)

Pbe] #H40d ZAE LA U A% Pb £UYFE NHslr] $iste], 2L Sn-5%Pb-1.5%Ag-x%In
Z24% AdAst, o] TF 14, a4, v, AR,
Uskdct. Sn-37%Pb £t 52 PbelE £&5EE FAFA A SppmErt A A& 046ppmelUT, BAEAE
2 5ot ol ¥FA $HLS 183~192C o)L, $TLLEHWAE 5T HZ ¢ Fuch 34 In ¥

AR, ER2AYE 718, Sn-37%Pb £ rie} wiA 7k

7hekoll upzt 2 abol7b Ao Hodow, Sn-37%Pbot wizstdct. §4 ¥ 34 Sl Sn-37%Pbet thA] 75 Ao 2 o

A}

cheldch. AEE Sn-37%Pbe] oF 1.5u0] 1,

T Sn-37%Pbe] ¥} 21, Ino] Hrlekel} afe} Frislgd A3, A48

& ztaskdet. Inel 196 A7 fFolMde 72 244 AA AgSnst PbrF A&, 3% ol4elr= AgsSnat Agidn ¢ Pb

7t A& %L

22X YAEE = Sn-37%Pb &5l Sn-5%Pb-15%Ag¢=ZEct w2y, Ing 71848 wejn 2% 9 Ing Yz &

& 180T A2 EE2T} B AER] Whet.

Abstract This work designed Sn-5%Pb-1.5%Ag-x%In solder alloy to develop the solder alloy with low Pb content.
This solder alloy doesn’t cause environmental pollution, and this study reviewed the probability of replacement of Sn-

37%Pb solder as evaluation of melting range, wettability, microstructure, microhardness, tensile strength, drossability

of this new solder alloys. The level of international regulation in dissolution amount of Pb ion was 3ppm. But dissolu-

tion amount of Pb ion in Sn-5%Pb solder alloy confirmed not to threat the global environmental is 0.46ppm.

The melting range of this solder alloy was 183~ 192C. Also the range of solidification was very narrow within 5C.

The wettability was similar to Sn-37%Pb solder, and the effect of amount of In addition of wettability couldn’t be

founded. The probability of replacement in the melting range and wettability is very high. And microhardness of this
solder alloy was 1.5 times of conventional type solder. Tensile strength of new solder alloys was a little high than that

of conventional type solder. With increasing amount of In% addition, tensile strength was increased, but elongation was

decreased.

The solder alloy of 1%In addition revealed Ag:Sn and Pb on dendrite microstructure boundary, and Ag:Sn, Agiln

and Pb were revealed on it at the solder alloy of 3% In addition.

The drossability was superior to Sn-37%Pb solder alloy and the solder alloys of 2% In addition was not generated for

3hrs.
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Table 1. Weight percentage of Pb dissolved in acid solu-
tion(pH4).

Alloy(mass%) Sn-5Pb Sn-37Pb
Dissolved Pb(ppm) 0.46 8.0
2.4 gedy
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Fig. 1. Typical wetting curve gained from meniscus method.
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Fig. 2 Shape and dimension of tensile specimen.
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Table 2. Effect of element added on characteristic of Sn solder alloy.

Element Eutectic Composition| Melting Temp. Cost Re K
mar
me (mass%) (c) (to Pb)
Pb 63Sn-37Pb 183 1 Toxic
In 485n-52In 117 281 Cost 1
. . Strength 1
B 42Sn-57B 138 10.5
! n ' Thermal Fatigue 1
Cd 67Sn-33Cd 176 Toxic
Cost 1
G 8Sn-92G. 20 916
2 Sn-92Ga Melting Point 1
Zn 91Sn-9Zn 199 2 Drossability 1
Mg 98Sn-2Mg 200 2~3 Drossability 1
Active ?
Ti 56.5Sn~43.5T1 170 Toxic
Ce 97.5Sn-2.5Ce 220 High Active !
Strength 1, Cost 1
A 96.5Sn-3.5A 221 175
g n & Thermal Conductivity 1
Li 99.8Sn-0.2Li1 228 High Active 1
Na 99Sn-1Na 220 Active 1
Strength 1
C 9.3Sn-0.7C 227 3
Y o n Y 43) Thermal Conductivity 1
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Fig. 3. Effect of the content of In on the melting point in Sn-5
%Pb-1.5%Ag-x%]In alloys.
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Fig. 4. Effect of the content of Bi on the wettability in Sn-5%
Pb-1.5% Ag-x%In alloys (a) Wetting times (b) Wetting force.
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Fig. 5. Optical microstructures and SEM structure of Sn-5%Pb-1.5% Ag alloy and results of EDX analysis for each phases.

Fig. 6. Result of XRD analysis in Sn-5%Pb-1.5%Ag-x%Bi alloys.
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Fig. 8. SEM structure of Sn-5%Pb-1.5% Ag-x%In alloys and results of EDX analysis for each phases.
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Fig. 11. Effect of the content of Bi on the tensile properties in
Sn-5%Pb-1.5%Ag-x%In alloys and Sn-37%Pb alloy.
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Fig. 12. Change of oxides weight with holding time in Sn-5%
Pb-~1.5%Ag-x%In alloys and Sn-37%Pb alloy.
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