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Digital Light Processing (DLP) 3D printing is a highly precise additive manufacturing method that uses light to cure photosensitive resins layer by layer. However, optimizing printing conditions, such as exposure time, layer height, and post-curing duration, is critical for achieving high-quality prints with desirable mechanical properties. These parameters directly affect factors such as dimensional accuracy, surface finish, and tensile strength of the final parts. To enhance the overall quality and performance of the printed objects, a systematic approach to process optimization is essential. [1]
The Taguchi method, a design of experiments (DOE) approach, is particularly useful for determining the optimal combination of printing parameters. By applying the Taguchi method, researchers can reduce the number of experiments required while effectively evaluating the impact of each parameter on the mechanical properties of DLP-printed parts. Studies have shown that adjusting parameters like exposure time and layer height can significantly influence the strength and durability of the final product. This experimental design helps minimize variability and ensures consistent production quality, making it a powerful tool for optimizing DLP printing. [2-3]

In this study, samples were printed using standard resin from 3DLAB to conduct mechanical tests, including tensile, impact, compression, and microhardness tests. The Creality LD-006 3D printer was used to produce the specimens, with the goal of assessing the influence of printing parameters. The Taguchi method was applied with 3 levels and 3 variables: C1 - exposure time (6, 9, and 12 s), C2 - curing time (5, 10, and 15 min), and C3 - layer height (0.05, 0.075, and 0.1 mm). A total of 9 different printing conditions were tested.
Impact tests revealed that the most influential variable was exposure time, while curing time and layer height had less significant effects. The results showed that increasing exposure time led to higher impact resistance. In contrast, layer height and curing time did not display clear trends. The analysis of variance (ANOVA) confirmed these observations through graphical representation. The data revealed that exposure time made a substantial contribution (62.48%) compared to curing time (11.17%) and layer height (7.11%). For the tensile and compression tests, the results indicated that the optimal conditions for both elastic modulus and maximum stress involved the longest exposure time (12 seconds), the longest curing time (15 minutes), and the smallest layer height (0.05 mm). Microhardness values showed only minor variation.
This study demonstrated the importance of optimizing DLP printing conditions to maximize the mechanical properties of parts printed with standard resin.
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