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Recent advances in additive manufacturing
based on 4D-printing

Abstract: Nowadays, additive manufacturing, which is known as 3D printing, plays
a significant role in producing parts with complex geometries and various properties
that are used in different industries. 4D printing is another technology that is
developed based on 3D printing. The fourth dimension in this technology is time,
during which the structure responds to external stimuli and undergoes deformation,
requiring additional actuators and responsive materials. 3D printing is used for static
structures, while 4D printing is applied in dynamic structures, which is the most
important distinguishing factor between the two technologies. In this study, the history
of the technology is discussed. Then, the methods used in this technology and the
smart materials employed to respond to various stimuli are explored. Because of the
advancements in this technology and the diverse needs across different fields, more
investigations are carrying out in the field. In addition to advances, challenges are also
noticed and the future prospects of the technology are also discussed.
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! Additive manufacturing
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1 Shape memory polymers (SMPs)
% Shape memory Effect (SME)
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