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The present study focuses on structures composed of Shape Memory Polymers that exhibit bending behavior when exposed to higher
temperatures due to strain mismatches inside the structure. The strain is induced in the material during the printing process using the
Fused Deposition Modeling (FDM) method. During experiments it is observed, that the printing speed, with which the samples are printed,
has a significant influence on the bending behavior. With the measured curvature and strain it is possible to simulate this behavior via an

analytical and a numerical solution.

4D printing

In 2013 the concept of 4D printing was introduced by Tibbits’ re- Analytical solution [1]:
search group at the TED (Technology, Entertainment, Design) sci-
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of 3D printed objects that change their shape, property or func-

tionality over time through non-mechanical stimuli. These external _ semi-angle
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Samples with the dimensions 60mm X 10mm X 1.2mm made of | | |
Polylactic Acid are printed using a FDM printer at the University Numerical solution [2]:
of Pavia [4]. The original length [, is calculated with a caliper. Af- Y i f
terwards, the samples are heated in an oven at 80 °C for 10 min [5]. y Y Cﬁe |C||ent o
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