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Abstract: The materials in the form of coils are usually used in the fused deposition 3D printer. The difference between tin
wire and ABS, PLA coiled material applied to melt deposition 3D printer was analyzed in this paper, such as melting point,
mechanical properties, shrinkage, viscosity after melting or softening and so on. Combining with the relevant properties of tin
materials, the feasibility of tin wire applied in the fused deposition 3D printer was discussed. Starting from the three parame-
ters of printing speed, layer thickness and temperature, our team took the ratio of the length of tin wire to the total length of
the nozzle’s trajectory as the object to study the stacking forming of tin wire by using control variable method. Finally, the

results were analyzed to obtain a practical conclusion and the direction of related research was pointed out.
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Table 1 The viscous flow temperature T; of ABS,

PLA and the melting point T, of Tin

Material T(C) T,(C)
ABS 180~250 -
PLA 120~ 170 -
Tin - 231.96%
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Table 2 Mechanical properties of ABS, PLA and Tin

Yield strength Tensile strength

Material (MPa) Brinell hardness (MPa)
ABS 50 108 38
PLA 5.5 88 50

Tin[3! 12 140 40~50
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Table 3 The shrinkage and viscosity of ABS,
PLA plastics and Tin

Material Shrinkage (% ) Viscosity
ABS 1 2 dL/g
PLA 0.2 6 dL/g
Tin3! 0.0000267 0.001593 Pa - (320 °C)
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Fig. 1 Result of the stacking experiment of tin wire
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Fig.2  The printing results under different speed
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Fig. 3 The printing results under different thickness
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Fig. 5 The printing results under different temperature
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