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Afusible alloy, usually eutectic alloy is capable of being fused, as well as being liquefied by heat. Sometimes the term
"fusible alloy" is used to describe alloys with a melting point below 150°C. Fusible alloys in this sense are used for
solder. And, RP (Rapid Prototyping) is a direct writing technology offering several advantages over subtractive
processing, low material consumption, and possibility to make series of customized products. In this study, the design
and manufacturing of RP printing were tested. Firstly, variable fusible alloy and its operation condition were tested.
Secondly, the bonding strength between fusible alloy and substrate was investigated. Lastly, electrical circuits made by

RP printing.
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2. Preliminary research
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3. Research objective
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Table 2 Melting temp. and operation temp. of solders

Material Melting temp. Operation temp.
Low temp. lead 105 164
Soldering lead 168 220

Sn, Ag lead 225 235
Bi 57, Sn 43 alloy 160 165
Bi 70, Sn 30 alloy 164 175

Fig. 2 PCB( prlnted circuit board)

Moving
Head
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Fig. 4 Comparison with general type and NDFM type
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4. Printing experiments and results with RP

4.1 Materials and apparatus
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4.2 Printing process
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4.3 Experimental results
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5. Manufacturing

5.1Line components
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5.2 Interconnection components
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Table 3 Composition of low temperature lead

Element Proportion (%)
Tc 5.19
Sn 26.71
Pb 40.08
Bi 28.02
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5.3 Electrical circuit Table 4 Result of bonding test
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6.1 Specimen fabrication
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Fig. 9 Bonding test

(a)Diagram of bonding test specimen

(b).Fabricated bonding test specimen
Fig. 10 Specimen for bonding test

Fig. 11 Results of bonding test

6.2 Results of bonding test
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6.3 Analysis of bonding test
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(b) GFRP’ pattern

Fig. 11 Pattern comparison of substrates

4. Conclusion
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