The Effect of Thermal Cycles on Mechanical Properties
of 3D-Printed Dental Aligners Incorporating L.ong

Optical Glass Fibers
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® Design: Dumbbell-shaped specimens compliant with 150 Specimen Group cycles, suggesting a plateau effect where initial damage does

Induces Surface Degradation but Minimal Mechanical Loss not progressively worsen with cycling.

Specimens were 3D-printed using Phrozen Sonic Mini 8K printer, with Elastic Modulus

e Color Change (AE): A complex, non-linear trend in color

manual fiber embedding during printing. Process then followed with e Fiber reinforcement significantly increased stiffness. Thermal
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e Thermocycling of 5°C 2 55°C with 20s dwell time to simulating Specimens (No Fiber Group) Specimens (Fiber Group) e Thermal cycling may not fully simulate long-term clinical use

7-14 days of clinical use

Table 1 Experimental Group Distribution of 30 Printed Specimens
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Conclusion

Fiber reinforcement enhances key mechanical properties of

Group Type of Specimens

Bars of Mean with SD for Color Change in Fiber Groups

Control (10 Specimens) Fiber-Reinforced
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-5 specimens without thermocycle

® Surface Roughness: AFM revealed a significant increase in
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surface roughness (Ra) after thermocycling (p < 0.0001),
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3D-printed aligners. Thermal cycling triggers complex physical

ns 1000 thermocycle

with values nearly doubling after 500 cycles. Roughness
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: and chemical changes, improving some properties through
Testing Procedure plateaued between 500 and 1000 cycles, suggesting most

post-curing while degrading others through surface wear. Further

e Color: Nix Pro 2 sensor to conduct AE calculation via CIELAB degradation occurs early.

Surface Roughness

research with larger samples and longer cycling is needed to

values —
AE * = \/AL *x2 4+ Aa*2 + Ab *2 ’il' validate these findings for clinical application.
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e Surface Roughness: Atomic Force Microscopy of 10x10 pum? Figure 4. Interleaved Bars of Mean with SD for Surface Roughness Image R, from AFM
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