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Abstract

The purpose of this research was to study wettability and microstructure for SAC305 and SAC305-
0.5In lead-free solders on copper substrate. The melting point of lead-free solder alloys was analyzed by the
Differential Scanning Calorimetric (DSC, NETZSCH, DSC 200 F3 Maia). The wettability was studied by
sessile drop method for the relationship between the spread factors, spread ratio, spreading area and contact
angle of lead-free solder alloys. The parameters were used 2 factors 3 levels at 240, 260 and 300 °C and

dwell time of 20, 30 and 60 seconds. As results, the addition of Indium 0.5 wt.% into SAC305 lead-free solder
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alloys was decreased the melting point to 3.8 °C. Moreover, the maximum average spread factor and spread

ratio were an increased to 91.25+0.53% and 7.75+0.34 times with increasing the soldering temperature,

respectively. Whereas, the minimum average contact angle of SAC305-0.5In solder alloys on copper

substrate was about 19.88+1.29 ° at 300 °C, 30 seconds and good wettability. Therefore, it found that

thickness of intermetallic compound was an increased with the soldering temperature the an increasing and

phase for intermetallic compound is CugSns

Keywords: Lead free solders, Wettability, Contact angle, Spreading area
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Aeanzvasadsznauniniinigisenaisgwgee
sarudaidnlnsiuasd X-Ray Fluorescence

spectrometry (XRF) @v\‘]mi’mﬁ 1
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aermaluwisod [12]

Chemical composition (wt.%)

Solder alloys
Sn Ag Cu In

SAC305 Bal. | 3.68 | 0.41 -

SAC305-0.5In Bal. | 3.67 | 0.48 | 0.65

2.80 | 0.30
SAC305* Bal. - - -
3.20 | 0.70

* THAISARCO is an ISO 9001, ISO 14001
and 1ISO 17025 registered company

NANIINAFOY WUINTudra19209lans
Janssa1razniafia SAC305 Usznaueiung
#anfa 9591 wt.%Sn, 3.68 wt%Ag uag 0.41
wt%Cu uazlanzianIliansazniziia SAC305-
0.5In Usznausiumananaa 95.20 wt.%Sn, 3.67

A A
wt.%Ag, 0.48 wt.%Cu ez 0.65 wt.%In DINA1 VD
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$m3aziaves SAC305 uazlanztans lsasnznia
SAC305-05In #2835 DSC asusatluanfi 2
wui Tanzdansl$ansaziasiia SAC305 e
Solidus temperature (T,nset), Peak temperature
(Tpeak) W&E Liquidus temperature (Tengset) LWiNAL
215.7, 223.4 waz 229.1 °C eNEIAU WazdTI

qmﬂgﬁmaumm 13.4 °C

= o Ay o o
M13197 2 ?ﬂ‘ﬂﬂa&llﬁv]ﬂ?ﬂﬂd[ﬂi’i:ﬂﬂfl???ﬂ"lﬂﬂ:ﬂ?

[12]
Solder Melting point (°C)
alloys Tt T asot T ok
SAC305 215.7 2291 2234
SAC305-
211.3 2271 219.6
0.5In

Tusmzd lanztdansifgnsaznazia
SAC305-0.5In 9@ Solidus temperature (Tonser)
Peak temperature (Toeak) LWae Liquidus
temperature (Tengse) b¥NNU 211.3, 219.6 WA
2271 °C aWd0U Uazdit1gmnnInasuingl
158 °C  adin Waldumaiieduiasudiunm
0.5% lapsinin adldlu sac30s  vinlwya
AROUAAIAARILYNAL 3.8 °C Lm:ﬁﬁmqm%qﬁ

o X A v Ao o v o
ARaNAaINT Y Saududeddnsunmsitiuny
& A ) v A o @
qﬂﬂsmwﬂummsau%m FIF0AARDINY
MIAnEIMTIANBuLIA8NAL Sn-0.3Ag-0.5Cu  [7]
Lm:mnﬁmgmﬂmiu Mn-doped TiO, uag In
AU Sn-3.0Ag-0.5Cu [10]
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FATIFIBNITNIZANLAL LATANUNNNTNIZINLG A4
Tugtfl 1, 2 uaz 3[12]

Spreading factor (%)
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2

Dy,
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N //& NN

Soldering time (s)
Y o o _aye
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MU uazRufinInszanada asend
dyududavadlanzianIuuuiunasualidana
Lﬁaqmﬂn“ﬁua:nmtﬁu%u uaziilol@uduidoui
Tanztian3l$s1sazia SAC305-0.5In ﬁqmﬁqﬁ
300 °C 1130 s uszlanziianslfasasnia
SAC305 flgmunq)d 240 °C 11 60 s fidiaugm
19.88+1.29 ° Lta:ﬁ@hmﬂﬁqm 31.47+1.30 °
AUEIAY 189N BuLAuNTInaAuIIfIRITe 9
Tanzians (8] vinlwnszuannmstanidudin
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0 SAC305-0.5n 300C
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Contact angle (@)

Soldering time (s)
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One-way ANOVA: Spreading Area SAC305, 30 s

Source DF SS MS F P
30_305 2 474.8 237.4 | 16.69 | 0.000
Error 12 170.7 14.2
Total 14 645.4

R-Sq(adj) =
S =3.771 R-Sq = 73.56%
69.15%

One-way ANOVA: Spreading Area SAC305, 260 °C

Source DF SS MS F P
260_305 2 100.8 50.4 4.69 0.031
Error 12 129.0 10.8
Total 14 229.8

R-Sq(adj) =
S =3.279 R-Sq = 43.86%
43.51%

wana i lavinnisdiaszinaniinaaad
d18aULUIUIIUN9LAE2 (One-way ANOVA)
A Y o Aa '
Wartaandnansznudaanusivsansiden
A § o LT |
2a9AINUNNIINTZN86072 lagladadragn
ANANTM fa qquﬁl,m:nmlumiﬂ"ﬂﬂ%' WNANNT
a &a A o a a o o
AeNzAngunniniIdaniadf a9a13190 3
wuin lanziansiliznsaznasila SAC305 7
QmANAA 260 °C 118INNILUANT 20, 30 UAZ 60 s
ANEIAL JA1 P-value = 0.031 WARIRILNT
maadﬁqmﬁnﬂﬁuaznm‘lumsu”@ﬂ?ﬁu 9 wuden
P-value > 0.05 uazitiladiasngriniiainisians
A o A o
AIN GIANT91 4 WUIEN P-value NNNNINARBY
' ' A '
@1 P-value 3¥11114 0.000 - 0.006 Tadd1 P-
value < 0.05 @”ﬂﬁuagﬂvlﬁ'hﬂaﬁ'wa:]aqm‘ﬁn“ﬁms

fansinadanszuaunsaniatsdvbdnn [12]

4.4 wavaslassasregama

lugﬂﬁ' 5 wavaslasiaiiganiavaslans
vanslfmsasianiia SAC305 #i gmannINIIUAN3
260 °C WAzLIAIMITLANS 60 s wazlanztian3 Ly
§13A212T9a SAC305-0.5In ﬁqm%gﬁﬂﬂiu”@ﬂ?
300 °C uaziININILANT 30 s UWIRATIUNAINAT
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azia7ila SAC305-0.5ln figunniniian3
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vanidruinaiia Energy  Dispersive  X-Ray
Fluorescence Spectrometer (EDX) ﬂiﬂﬂg‘ﬁ‘:%
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saansaInuuwIslunguuaslanzianilisns
Az Sn-Ag-Cu [13-14]
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