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with Dental 3D Printing Technology
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[Abstract]

Purpose: The development of the dental technology industry has digitized the dental process. Definition of
Digitalization of Dental Implantation Digitalization is the process of model making and prosthodontic processing using
3D CAD and CAM. Currently, it is becoming popular due to the spread of various devices. However, precision evaluation
at this stage is an important factor in precision-based dental procedures. Therefore, in this study, we want to analyze the
precision of the processed body made with digital dental machine.

Methods: The accuracy of digital dental pore devices was evaluated. Specimens were fabricated with 5 types of 3D
printers. The external shape was measured with the prepared specimen. The surface roughness was measured.

Results: As a result, precision was excellent in order of EP2 specimen, EP1 specimen, and EA2 specimen. The precision
of EP3 specimen and EA1 specimen is not excellent. And the precision of the specimen processed with polymer 3D
printer is excellent. The accuracy of LCPS type polymer 3D printers is considered to be excellent.

Conclusion : 1. Observation of the shape The 3D printer for LCPS system and the 3D printer for SLM 40pm system
were found to be precisely processed.

2. Surface roughness results The LCPS system polymer 3D printer has been shown to have a precise surface.
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Table 1. Information about of 3D printers used in the study

Group Operation Type Layer thickness
Control FDM 50um
SLA 50um
LCPS 50um
Experiment DLP 50um
SLM 15um
SLM 40um
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Figure 1. Shape of specimens,
a; size of specimen, b; 3D shape of specimens

Table 2. Classification of specimens

Group Code Operation Type
Control CON FDM
EP1 SLA
EP2 LCPS
Experiment EP3 DLP
EA1 SLM15
EA2 SLM40

EP; Experiment for Polymer, EA; Experiment for Alloy

CON EP1

EP2 EP3
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Figure 2. Specimens of 3D printing

2o A WRkate] 7ha-S AAIEte] 22 5714 A2t
s}, 7FaE AELS Table 29} 7o) B-531lc)

It

3.8 =%

3D ZHH=E 75 AlHe AEE=S 45| St
o] AA#T|7(SZXT7, Olympus, Japan)Z}t o|u]Z]&
AT EQof(i—solution image analyzer, Olympus,
Japan)E ARSIt 9y 42 AAAR 9] Pt
Hl& 15080 4] o|uRE FEST o|u|REHLATE

Slofella] Zgstaict. Alwle] o3 24 9l Aol

10.08 mm

N

EP2

Figure 3. Measurement of specimen diameter
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Figure 4. Measurement points of specimen roughness
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Table 3. Diameter of specimens

(Unit. mm)

Specimens CON EP1 EP2 EP3 EA1 EA2

D‘agf‘er 991 1004 1001 1046 1040 994
SD

(b) 0.03 0.03 0.01 0.04 0.02 0.05
1S|

Difference 0.08 -0.04 -0.01 -046 -040 0.05
(10—a=c)
2nd

Difference —0.05 —0.01 0.00 -0.42 -0.38 0.00

(b=1cl)
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Figure 5. Graph of diameter measurement result
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Table 4. Roughness of specimens surface
(Unit, mm)

Specimens CON EP1 EP2 EP3 EA1 EA2

107.43 4938 3822 5211 10895 69.70

Ra. (£22.94) (£2.74) (£0.47) (£7.67) (£21.29) (+23.38)
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Figure 6. Graph of Surface Roughness Measurement
Results
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Figure 7. Image of the surface
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