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Tailorable Polymeric Bulding Blocks for 3D Collective Assembly via internal Stress
Engineering
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In nature, many hierarchical structures are constructed by collective assembly of several bulding
blocks. Repetitive—assembled bulding blocks generate scaled—up geometries consisted with regular
fractal structures. Heremn, talorable 3D bulding blocks are photopolymerized via controlling mnternal
sress for rapid and reproducble preparation. The photoabsorber generates an internal stress
gradient through thickness governed by Beer-Lambert law, resulting in mismatch of shrinkage and
resultant shape-moarphed monolittic 3D structure. The bulding blocks are talored by systematically
changed spatiotemporal fabricating conditions including pre— and post—curing methods and geometry
of 2D patterns adopted fractal elements such as symmetry and self-smilarity. hspired by design of
famous archttectures, hierarchical 3D structures are demonstrated by collective assembly of 3D
bulding blocks. In addition, regularly stacked geometry allows 3D assembled structure to withstand
150 tmes of own weight by homogeneous distbution of nomal stress. Fnally, the potential
applicability for electronic devices is demonstrated by coating a conductive material onto collective—
assembled structure.
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