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Six Alloy Families
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The more popular alloys in each family.

CORPORATION®

Gallium

Since gallium and gallium alloys are generally liquid at room temperature, they are not generally used for
solder applications, but find a
home with thermal applications.

51E 66.5G3/20.5In/13Sn 11 Eutectic Gallium is also a replacement for
60 75.5Ga/24.5In 16 Eutectic the mercury (Hg) in batteries.
Bismuth

Most bismuth alloys are considered low-temperature and many of them are Pb-free. Although bismuth is
considered to be fairly brittle, BiSn and BiSnAg are widely used in step-soldering applications and other
applications where a lower temperature is required.

Indalloy® # Composition Liquidus Temperature (*C) | Solidus Temperature (*C)

281 58Bi/425n 138 Eutectic

282 57Bi/42Sn/1Ag 140 [ 139
Indium

Indium is a very versatile metal, often used for soldering to gold, thermal applications, low-temperature
solders, bonding to ceramics, hermetic and cryogenic sealing, and CTE mismatch.

Indalloy® # Composition Liquidus Temperature (°C) Solidus Temperature (°C)
1E 52In/48Sn 118 Eutectic

1 50in/50Sn 125 | 118
290 97In/3Ag 143 Eutectic

2 80In/15Pb/5Ag 154 | 149
4 100In 157 Melting point

204 70In/30Pb 175 165
205 B0In/40Pb 181 173
21 771.25n/20In/2.8Ag 187

7 50In/50Pb 210 184
3 90In/10Ag 237 143
164 92.5Pb/5In/2.5Ag 310 300

Learn more: www.indium.com  Contact our engineers: askus@indium.com
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Tin

Tin is the basis for most electronics grade solders. It has excellent wetting, but is not recommended for
soldering to thick Au-plating since the tin will leach or scavenge the gold. Adding antimony (Sb) to tin will give
higher creep strength at temperatures up to 100°C.

Indalloy*® # Composition Liquidus Temperature (°C) Solidus Temperature (°C)
106 635n/37Pb {Snb3) 183 Eutectic

121 96.55n/35Ag 221 Eutectic

133 955n/55h 240 231

256 96.55n/3Ag/0.5Cu (SAC305) 220 27

Lead

Alloys containing lead are not RoHS-compliant, so alternatives are being sought to replace the SnPb alloys of
the past. Several applications require higher temperatures and can still use lead.

Indalloy” # Compasition Liquidus Temperature (°C) Solidus Temperature (“C)
151 92.5Pb/55n/2.5A¢ 305 298
164 92.5Pb/5In/2.5Ag 310 300

Gold

Gold is considered a noble metal and can be used in fluxless reflow environments. Pure gold has a melting
point of 1,064°C but can be alloyed with tin {Sn), silicon (Si), or germanium (Ge) for lower melting points.
80Au/20Sn, a eutectic alloy is by far the most popular gold-based alloy.

Indalloy” # Composition Liquidus Temperature (°C) Solidus Temperature (°C)
182 80Au/20Sn 280 Eutectic

183 88AW/12Ge 356 Eutectic

184 96.8Au/3.2Si 363 Eutectic

200 100Au 1,064 Melting point
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500 . Alloy LMES/D | LMESKG

Sn63/Pb37 S 1240 S 27.34

g s Sn60/Pb40 S 1185[S 2613
7001 | Indalloy100 S 1563 | S
600 : Sn62/Pb36/Ag2 S 2875 (S
& sl “Ag $n99.3/Cu0.7 S 19.06 | S
™ | SAC0307 S 2148 | S
3 AgsSne— . SAC105 S 272615
SAC305 S 4334 (S

2001 SAC387 S 4978 [S  109.74

100 §=={Sn) ' SAC405 S 5142 |S  113.36

- e D) = 1 $n96.5/Ag3.5 S 4745|S 10461
TR R R Sn95/Sb5 ¢ 182415

Sn Mass % Ag Ag
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GWP‘”'I Composition? Activity Levels (by weight)
?;;T Low 0.0% Lo ROLD Organic Low 0.0%
<0.5% L1 ROL1 (OR) <0.5%
Moderale 0.0% MO ROMO Moderate 0.0%
0.5-2.0% M1 ROM1 0.5-2.0%
High 0.0% HO ROHO High 0.0%
»2.0% H1 ROH1 >2.0%
Resin Low 0.0% Lo RELO Inorganic Low 0.0%
(RE) <0.5% L1 REL1 {IN) <0.5%
Moderale 0.0% Mo REMO Moderate 0.0%
0.5-2.0% M1 REM1 0.5-2.0%
High 0.0% HO REHO High 0.0%
>2.0% H1 REH1 »2.0%
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Recommended Flux

Recommended Solder

Incompatible

Base Metel Liquid Tacky Alloy/Indalloy® No. Solder Alloys
In/Pb alloys
TACFiux® 012 In allays] #2(80In/15PB/SAg)
fodtoasimui | unrc et s | At
TACFlux® 025-NP (Water-Solubla) | #182 (80Aw205n) '
High-Pb alloys {Ph/in, Ph/in/Ag)
#1068 (350/37Pb)
SAMA-RC flo- and B-cantaining) | TAGFMx® 012 in floya) SACaloe
ENIG FP-500 or 3545 (SAC, SAPb) 007 (High-Pb & AuSa) ﬂﬁmw mﬁm
1085-NF or FP.300 TACFIux® ST1HF (BiSn alloys) ey e -
TACFlux* 025-NP (Water-Sokuble) | ficlt D iR
. #104 (625 n/38Pb/2Ag)
Silver SAMA-RC (In- and Bi-conlaining) TM:Flu:. 0208-RC(SnPb & SAC) SAC alloys Compatible with most
*(See note 2] FP-500 or 3545 [SAC, SnPb) TACFIux" 007 {High-Pb & AuSn) #1271 (36.550/3.540] sblder allivs
1095-NF or FP-300 TACFlux® 025-NP (Water-Sokutla) | Loy o)t 2ot 9 i
and Platinum 55 gelylsegt v alloys soldar alloys
#106 (635n/37Pb)
SRMA.-RC (8i- containing) TACFlux® 0208-RCiSoPb 8 SAC) | SHE2 IS2SW/36PH/ZAG) In, In/Pb, In/Sn,
Clean Cu FP-500 or 3545 (SAC, SnPb) TACFlux*® §71HF [BiSn alloys) #1211(96 ESHH sAgl In/PbiAg
1095-NF or FP-200 TACFlux® 025-NP (Water-Saible) | 74 90.558/3.5A8 *[See note 4)
#133[955n/55b)
SAA-RC (Bi-containing) Iy #1086 (635n/37Pb)
HASL Finish SRMA-AC (Bi-co ForimR i S el 0 - cootaing ey
(S0 & Sn/Pb} FP.500 or 3545 (SAC, § ot o | SAC aeys “(See note
1085-NF or FP.300 ) | su/Bialioys
Oxidized Cu & SHA-RC #106 (B35n/37Pb)
Cu Alloys 1045-NF Sni2 625/ 36P/2Ag) '.'I“s‘.‘;“;:'l:';f Soulacs
[Brass, Bronze) Flux #6 SAC alloys
: m #106 [635n/37P0) i -
Nickel (Ni) o $n62 (625n/36Pb/2Ag) Compatible with most
and Kovar Flux #6 sh‘l!éhdlm : soldar alloys
#2001 (815n/82n)
Rivwiin Flux #6 #176(85Zn/5Al) Sn/Ph due to pour
#121(96.55n/3.54g) COrMosion resistance
- HIE(52In/485n) ) »
ke e 42.53, Flux 2, Pl 15, #182 80Au205 1) Aveid Pb and Cd for
s *{See nota 5} #1068 (8350/37Pb) food applications
SAC alloys
#106 (63Sn/37P8) .
Steel Flux 1 $né2 16250/ 36Pb/2Ag) CERDARIS (0 Mo
SAC alloys solder alloys
Soe reverse side for notes. —

Notes

Note 1: In/Pb alloys have a wide temperature range from 175-313°C (Indalloy®7, 10, 11, 150, 204, 205, and 206}. For specific melting
temperatures, refer 1o the Solder Alloy Guide at www. indium,com

Note 2: When soldering to silver (Ag), it is recommended that the solder also contain some Ag, such as Indalloy®121(96.550/3.5Aq),
625n/36Pb/2Ag, or Indalloy*15) (92.5Pb/55n/2.5Ag)

Note 3: Avoid solders that contain indium (In) when soldering to Sn or SnfPb. Itis possible for localized pockets of the In/Sn eutectic
to form, which melts at 118°C.

Note 4: Avoid solders that contain In when soldering to Cu. In and Cu diffuse into one anather and form a brittle inter-metallic.

Note 5: Use 42-S5 or Liquid Flux #2 for applications which do not require prolonged heating, and Liquid Flux #6 for applications which
do require prolonged heating to reflow the solder.
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https://www.youtube.com/watch?v=Axg72ih9Hwo

Less than 0.5% 10% Max. 80% Min. 10% Max. Less
Type larger than between Between than i
1 160 150-160 75-150 75 Type nmirT
2 80 75-80 45-75 45
3 60 45-60 25-45 25
4 50 38-50 20-38 20
5 40 25-40 15-25 15
6 25 15-25 5-15 5
73 15 11-15 2-11 2
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