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Aipha- and Beta-phase Density of Sn-Pb Soldering Material due to Time Progression.
by Toshihiro Okama. Tomoyuki Kimura. Yasumi Kotone.
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Table—1 Experimentconditions

sxlrtisetct Conditions of heat aging experiment
The quenched casted parts were left at normal temperatures for 1,500hours and the density of each phase was
1 confirmed.
. The quenched casted parts were left at 80 C for 500 hours and the densityof each phase was confirmed. The
2 same test subject was left at150C for 650 hours and the density of each phase was confirmed.
3 The quenched casted parts were left at 150°C for 300 hours and thedensityof each phase was confirmed. The
‘ same test subject was left at normal temperatures for 1,150 hours and the density of each phase was confirmed.

T ab | e—2 Identification of Sn and Pb density at a- and S-phases by EPMA method.

Expe}'lmeni Tmmediately atter the After being left for 1,500 hours W
condifions)t___casted parts being quenched atnormalicmecraure
Test Averagel Fluctuation Average| Fluctuation
subjecl a-|Sn 8.5 2.5—18.5 a - Sn 2.5 2.2—3.1
phase[p 5 [91.5 [97.5 —81.5 Jphasd b 5] 97.5 1960 —97 8
1 LI@ Sn]98.1 |98.0 —08.0 15.]99.5 [99.5 <99.5
asgPb] 1O 20~ 1.8 ﬁm pbl 05T 05— o5 (wt)
Xperiment Immediately after the |Aﬂer being left for 500 hours at 80C||After being left for 650 hours at 150°C
conditions !l __casted parts being quenched e o C :
Test Average| Fluctuation A verage| Fluctuation \ Average] Fluctuation
subject a-1Snjil.5 21T ~T88 | aq-]°n P o) 1T —4a5 a-lsn|l12.2 [IT.3—13.
o hasef v b [88 s [o7 0812 |Phasqp 1 o5 8 [955—95.0 |phase] B 5[ B7.8_|86.1 —88.5
12 nlog,0 l98.0~98.0 ll(}- s n]993 [99.3—993 ,{3 Sn|98.6 |98.6-98.6
ﬂase Pb] 2.0 } 2.0~ 2.0 |phasgp b 0.7 0.7~ O. ase| P b 1.4 1.4— 1.4 Jliwt%)
xperiment Immediately after the . od After being left for 1,150 hours
F—Eﬁgﬂﬁﬁ;] casted parts being quenched fter being left for 300 hours at 150 _at normal temperature
Test Average| Fluctuation IAverage | Fluctuation | N\ fAverage | Fluctuation
subject a-|Sn] 9.0 20—~—188lla-|sn] 1.6 |ITT.0O~—T7Z a-[5n TE .2 — 3.0
3 phase[l> 1 [57.0[98.0—81.2 Phase[o 1, | 88.4 [87.3 —89.0 [phase[p 51 97.9 197.0 —97.8
l{}- S n 98,1 98.1 —98.2 é} -|S n|98.6 198.5~98.7 ]@- Sn|98.9 198.9~—98.9
ase[P b | 1.9 1.9~ 1.8jphasqjr b | T.4 ] T3~ T 5 Jphase[P b ] 1.1 | 1.1 — 1.1 J(wt%)
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F i g — 2Primary grain’s a -phase while diffusing approaches equilibrium due to heat aging
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