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Fig.1 Morphing structures prepared by 4D printing using shape memory polymers
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Fig.2 4D printed components by using shape memory alloys, and morphing structure by knitting with shape memory alloy wires
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Fig.3 4D printing of short-cut carbon fiber filled hydrogel and morphing mechanism by absorbing water
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Fig.5 4D printing device for magnetic driving composites and soft robot driven by magnetic field
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Fig. 6 4D printed ceramic components based on preceramic composites
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Programmable Morphing Composite Structures by 4D Printing

TIAN Xiaoyong'?, WANG Qingrui'?, LI Dichen'”, LU Bingheng'”

(1. State Key Laboratory of Mechanical Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2. Shaanxi Rapid Manufacturing Engineering Technology Research Center, Xi’an 710049, China)

[ABSTRACT]
the function of responding to external stimulus, shape changing or performance changing. The processes of 4D printing

4D printing is a kind of additive manufacturing which uses 3D printing to make the printed structure have

technology, such as 4D printing based on shape memory materials, 4D printing based on biomimetic composite structures
and 4D printing based on field-driven smart structures, are summarized. The problems of existing 4D printing technol-
ogy, such as discontinuous deformation process, difficult to prepare and difficult to realize controllable deformation, are
analyzed. The 4D printing strategy for composites with continuous fibers reinforced is proposed, and the 4D printing of ar-
bitrary deployable surface structure is realized by controlling the deformation of composites. Finally, the potential applica-
tions of 4D printing technology in aerospace, bio-medicine and soft robots are analyzed.

Keywords: 4D printing; 3D printing; Additive manufacturing; Controllable deformation; Composites; Continuous fiber
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