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INTRODUCTION:

€ 3D printing has recently been applied to dentistry to reduce the time of manufacturing crowns, surgical
guides, and night guards.

€ Dental models must tolerate the stress during surgery, overnight use, and long term use.

€ The building parameters can affect the mechanical properties of 3D printed dental models thus this study
aims to investigate two common printing methods in digital dentistry: digital light processing (DLP) and
stereolithography (SLA).

Printing Post Cu~ring

Specimen

Vertlcal\ / ’

1
S S

45° Supports
1. Material: Dental Model (SprintRay)
2. Model: ASTM D790 (Flex) & ASTM
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1. UV Light Curing (30
minutes, 30°C)

2. CUREbox (Wicked
Engineering)

3. Wavelength: 405 nm

1. Resin mixing (1 minute)
2. 3D Printer: MoonRay
3. Digital Light Processing (405 nm)
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1. Material: Diacrylate monomer, BAPO
photoinitiator, Mayzo OB+ 1
photoabsoriber

2. Model: 50 x 5 x 0.3 (Lx W x H) mm
rectangular CAD model

3. Layer Thickness: 100 pm

1. UV Light Curing (30
minutes, 30°C)

2. CUREbox (Wicked
Engineering)

3. Wavelength: 405 nm

Resin mixing (10 minutes)
2. 3D printer: FormsLab 2
3. Stereolithography (405 nm)

Experimental Analyses

FIexqraI Test Tensile Test Microtensile
1. Unl\{ersal 1. Universal Test
Testing Testing 1. MTEST
Machine | Machine Quattro
(Shimadzu) (Shimadzu) 2. Load Cell:
2. Span 2. Load Cell: W 1kN
Length: 1 kN ] 3. Speed: 1
16:1 mm 3. Speed: 1 B LA mmimin
3. Speed: 1 mm/min

mm/min

RESULTS:
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Figure 1.
This figure
illustrates
that post
curing
increases
the
maximum
flexural
strength.

Figure 3.
This figure
illustrates
that post
curing
increases the
maximum

tensile stress.
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€ Smaller layer thickness yields stronger flexural properties.

€ Parts made by DLP exhibit anisotropic flexural properties.

€ Similar strength is observed in tensile properties regardless of printing orientation.

Figure 2.
This figure
illustrates
that a smaller
layer
thickness
increases the
maximum
flexural
modulus.

Figure 4.

This figure
illustrates that
post curing
increases the
Young’s
Modulus.

€ Post curing increases the flexural strength and tensile strength of the model regardless of printing

orientation.

€ For future work dynamic mechanical analysis (DMA) will be performed to characterize crosslink
density as a possible explanation for the anisotropic properties observed.
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