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Comparison of Curing Behavior and Mechanical Properties of Direct Ink Writing Resins
Wang Fei'?, Lin Kexin"?, Zhang Zhe'?, Zhang Jiliang'*, Liu Hongsheng'*, Jiang Kaiyong'*
(1. Fujian Key Laboratory of Special Energy Manufacturing , Huaqiao University , Xiamen 361021, China;
2. Xiamen Key Laboratory of Digital Vision Measurement, Huagiao University, Xiamen 361021, China)

Abstract : In order to improve the forming efficiency and quality of unsaturated polyester resin for direct ink writing, the
curing behavior and mechanical properties of the material were investigated under three post-curing methods: thermal, infrared and
ultraviolet radiation. Dielectric curing monitor was used to measure the ionic viscosity during the curing process, and the conversion
rate was calculated. Universal testing machine was used to test the tensile and flexural properties of direct ink 3D printing materials
after curing. The results show that compared with heat curing and infrared curing, UV curing exhibits a completely different ionic
viscosity curve. It takes 87.1 min for thermal curing to reach full curing (conversion rate=90%),33.7 min for infrared curing and 4.1
min for ultraviolet curing. UV curing has the highest forming efficiency. The thermal curing process takes the longest time to
complete curing (conversion rate=90%), followed by infrared curing process,and UV curing process which takes the shortest time of
4.3 min has the optimal forming efficiency. The tensile strength, tensile elastic modulus, flexural strength and flexural elastic
modulus of the UV-cured specimens are 48.06 MPa, 678.16 MPa, 38.52 MPa and 484.31 MPa, respectively. All the above indexes
are better than those of the infrared and thermal curing specimens. Therefore, among the three post-curing methods of direct ink
writing unsaturated polyester resin, UV curing is the best choice, which is not only more efficient, but also better in quality. 3D print-
ing unsaturated polyester resin using UV curing post-treatment is more advantageous.

Keywords : unsaturated polyester resins ; UV curing ; infrared curing ; thermal curing ; dielectric curing analysis ; mechan-

ical property
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