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3D Printing Technology for TPU Flexible Shell
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Abstract; To reduce the phenomenon of inadhesion during the process of 3D printing, a method

optimizing the print effect by reducing the compression degree was presented. The model of flexible shell

was generated by Inventor and Cura, and it was produced using thermoplastic polyurethanes by 3D

printing. The result of 3D printing did not accord with the anticipation, the inadhesion appeared on the

surface of flexible shell, and the reason was explored in this study. Using different parameters to print the

same shell, a result was confirmed that they are influencing the effect of 3D printing by changing the

compression of height. For reducing the compression, some optimization methods were proposed, for

example; adding supporting structure, turning on the radiator and setting the difference temperatures.

Results show that all the methods have some influences on improving the print effect; however, adding

supporting structure has more remarkable effect, and the inadhesion of 3D printing can be reduced from

8.2% to 2.5% . The optimization effect is verified.
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Fig.1 Flexible insole with 3D print technology
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Fig.2 3D print by thermoplastic polyurethanes
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Fig.3 Bending and compression process of

manipulator’s shell
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Fig.4 Comparison of 3D printing effect
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Table 1 Probability statistics of inadhesion at 195 °C

K& AREE RRER R
Hy/mm  h/mm B BEEE/ TRREEES S
B /mm mm = %
10 0 0 0 0.0
20 0 0 0 0.0
30 0 15~16 0.2 0.7
40 0 0 0 0.0
50 0 45 ~46 0.4 0.8
60 0.17 49 ~60 0.8 1.3
70 0.30 55 ~68 0.6 0.9
80 0. 67 50 ~80 2.2 2.8
90 1. 10 45 ~90 3.6 4.0
100 1.40 46 ~96 4.0 4.0

R 50 mm DLR KA B AEREEAR R 0.

2) AKGEFRAEEE A 50 mm DL AR
g kA i HH A A TE 45 mm DA L.

3) W2 h BEE B H, RGN n.

ARG B AT ERZ 502 0. 1 mm, 38} B AT
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7 h AREEZ SR w, THRARE R BT U E
& AR ERBEAR GBI 2 Frs.

x2 ARBETAHERHEESRITR
Table 2 Probability statistics of inadhesion at

different temperatures

WE C¢/°C Hy/mm  hy/mm
100 4.0 1.33 4.0 4.0

195 120 4.5 1.5 11.4 9.5
140 5.8 1.93 14.0 10.0

100 4.1 1.37 3.6 3.6

198 120 5.2 1.73 8.5 8.5
140 6.5 2.17 12.2 8.7

100 4.4 1. 47 2.5 2.5

201 120 5.5 1.83 8.8 7.3
140 6.8 2.27 11.0 7.9

100 4.9 1.63 2.4 2.4

204 120 5.5 1.83 9.1 7.6
140 7.2 2.40 11.5 8.2

100 5.1 1.70 2.6 2.6

207 120 6.2 2.07 9.0 7.5
140 7.9 2.63 13.3 9.5

100 5.6 1. 87 4.5 4.5

210 120 6.6 2.20 12.0 10.0
140 8.5 2.83 15.7 11.2

h/mm  w/mm &%
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Fig.8 Cooling distance of TPU
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Fig.9 Consequence of the temperature increase
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