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Preparation of light-curing soybean oil-based hybrid materials for
3D printing by in situ sol-gel method and analysis of their properties
CAO Li-zhu', LI Shao-hui', LIU Xiao-xuan'>* , CUI Yan-yan'"
(1.Guangdong Provincial Key Laboratory of Functional Soft Condensed Matter, School of Materials and Energy,
Guangdong University of Technology, Guangzhou 510006, China; 2.Jieyang Sub-center,
Guangdong Provincial Laboratory of Chemistry and Fine Chemistry, Jieyang 522000, China)

Abstract: SBO-2. 7A, a 2. 7-functional free radical light-curing soybean oil-based photosensitive resin, is
successfully prepared from 2. 7-functional soybean oil polyol (SBOP) and ethyl methacrylate diisocyanate (MOI).As a
matrix resin,SBO-2. 7A is then mixed with a certain proportion of HEA reactive diluent to prepare soybean oil-based
photosensitive resin for 3D printing purpose.Soybean oil-based printing resin formulations with varying TEOS dosages are
3D printed and molded through in situ sol-gel method. After selecting the optimal acidic steam post-treatment conditions,,
the soybean oil-based materials with improved mechanical properties are printed.The viscosity and light-curing behavior
of the resin, as well as the thermomechanical and mechanical properties of the printed samples are analyzed through
FT-IR,SEM, Hacker rotational rheometer,and tensile testing. Results indicate that the in situ sol-gel method leads to the
generation of nano-Si0, ,which improves the tensile properties and energy storage modulus of the 3D printed products.The
tensile strength increases by 42% , from 9. 96 MPa to 14. 14 MPa. Similarly, the energy storage modulus increases by
93. 5% ,from 293 MPa to 567 MPa.
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