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The productivity of wave soldering of electronic circuit board is influenced by the wettability and drainage of
excess solder. Therefore, fluidity of the solder aloys is one of the most important aspects for the processing of solder
alloys. In this study, the maximum fluidity length was measured by the Ragone method to clarify the effects of impurity

level of elemental addition on lead-free solder aloys.
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FIGURE 7-6

Two types of fluidity tests. (a) Fluidity spiral—cavity is in sand or permanent
mold; (6) vacuum fluidity test—glass or metal tube.
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Table 1 Chemical compositions of the samples(mass%o)

Sample Sn Cu Ni Pb Sb Ag Zn Al Fe

Sn3.0Ag0.5Cu Bal. 050 0.004 0.02 0.004 299 <.005 <.005 0.001
Sn0.7Cu0.3Ag Bal. 0.71 0.002 0.03 0.003 0.282 <.005 <.005 0.002
Sn0.7Cu Bal. 0.68 0.002 0.04 <.005 <.005 <.005 <.005 0.004
Sn0.7Cu0.01Ni Bal. 0.67 0.009 0.03 0.006 <.005 <.005 <.005 0.004
Sn0.7Cu0.025Ni  Bal. 0.67 0.025 0.03 0.006 <.005 <.005 <.005 0.004
Sn0.7Cu0.03Ni Bal. 0.68 0.030 0.03 0.010 <.005 <.005 <.005 0.009
Sn0.7Cu0.035Ni  Bal. 0.67 0.034 0.03 0.006 <.005 <.005 <.005 0.003
Sn0.7Cu0.04Ni Bal. 0.67 0.038 0.03 0.006 <.005 <.005 <.005 0.003
Sn0.7Cu0.05Ni Bal. 0.67 0.047 0.03 0.006 <.005 <.005 <.005 0.003
Sn0.7Cu0.06Ni Bal. 0.67 0.058 0.02 0.007 <.005 <.005 <.005 0.005
Sn0.7Cu0.07Ni Bal. 0.67 0.064 0.02 0.006 <.005 <.005 <.005 0.004
Sn0.7Cu0.08Ni Bal. 0.67 0.074 0.02 0.006 <.005 <.005 <.005 0.003
Sn0.7Cu0.1Ni Bal. 0.67 0.092 0.02 0.006 <.005 <.005 <.005 0.003
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1- Vacuum hose — length 520mm, 6.3mm inside diameter,  7- Pyrex tube elbow (800mm x 150mm)
directly connected to the pump 8- Thermocouple (thermocouple controller Anritherm HL600,
2- Vacuum hose — length 55mm, 6.3mm inside diameter Anritsu)
3- Vacuum hose — length 100mm 9- Clay-bonded graphite crucible
4- Vacuum Gauge (TecSis, Germany, @63mm, precision 1.6%, 0 10- Nabertherm resistance furnace
to -100kPa) 11- Java double stage Pump, DD300 (serial number B26450)
5- Tap 12- Buchner flask, 2 liters

6- Vacuum hose — length 1069mm, 6.3mm inside diameter
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