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Observation of Castability of Dental DLP 3D Printer Materials
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Department of Dental Laboratory Science, Catholic University of Pusan

[Abstract]

Purpose: Recently, the production technology of dental prosthesis using 3D Printer workpeices has been developed.
However, the lack of information on the work processes and casting techniques of materials for 3D printing casting is
expected to require research. Therefore, in this study, we intend to cast a Dental DLP 3D Printer workpiece, which is being
commercialized, to identify its appearance and internal clearance, and to observe its castability.

Methods: Castability of the 3D Printer workpiece was evaluated. The specimen is prepared in a cylindrical shape and in
a 1 mm thick coping shape. The control specimen is made of wax and the experimental specimen is made of resin using
two types of 3D printers. After casting, the appearance of the casting body was observed and the internal clearance of the
coping was measured.

Results: RP1 and RP2, cylindrical specimens, were partially cast or fin. When coping-type specimens were measured
before casting, the internal clearance of PE2 was more accurate than that of PC and PE1. When coping-type specimens
were measured after casting, CE1 was the most accurate in occlusal clearance and CE2n was the most accurate in axial
clearance.

Conclusion: 1. Exterior observations of the casting body indicated casting defects and fins. 2. Internal clearance
observations show that the occlusal clearance of the castings is larger after casting, and the axial clearance of the castings is

smaller after casting, 3. It is judged that the RP2 specimen is more likely to be applied for casting than the RP1 specimen.
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Table 1. Equipment and materials of Castability test

Group Model Spac Materials
Ceramill Motion2 ProceSS|_ng . Casting wax
. method : 5 axis block
Control (Amann Girrbach, -
. milling Precision (Bukwang,
Austria) .
- 10umm Korea)
Wit igiizs'_”gw Nextdent Resin
Experimental  (Nextdent/Bio3D, Precisior.w (Nextdent,
USA/Korea) . Netherlands)
: B65umm
Processing
DIOPROBO method : DLP  DIOnavi Resin
(DIO,Korea) Precision (DIO, Korea)
: 57umm
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Figure 2. Internal Gap Measurement Test Specimens, a;
Abutment Specimens Size, b; Specimens Shape.
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Table 2. Classification of Thermal Residue Specimens

Code Shape Specimens
WP wax pattern
RP1 cylinder resin pattern (foreign)
RP2 resin pattern (domestic)
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Figure 3. Graph of Internal Gap to Casting Pattern Coping



Table 3. Classification of Specimens

Code Specimens N
PC Wax pattern
PET Resin pattern (foreign)
PE2 Resin pattern (domestic)
each 10
CcC Metal Coping—wax pattern
CEt Metal Coping—resin pattern (foreign)
CE2 Metal Coping—resin pattern (domestic)
. & ot

X 7+& DLP 3D Printer 7FE-A| 9] 24 B2

Figure 4. Shape of Cylinder type Casting Specimens, (a):
WP, (b): RP1, (c): RP2.
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Table 4. Internal Gap of Casting Pattern Coping
(Unit, mm)

Code Occlusal Surface  Side Surface 1 Side Surface 2

PC 0.14 £0.05 0.09 +0.04 0.09 +0.04
PE1 0.13 £0.05 0.07 +£0.02 0.08 +0.04
PE2 0.12 £0.03 0.06 +0.04 0.05 +0.02

THEA AEE T2 5 A AHY WHtAS
224 7% At tf 2%l CCAIHS] wi o] 1H4e
0.15 £0.04 mm, =9 19] 7142 0.07 +0.01 mm, =
™ 29 7kA42 0,07 +£0.00 mz et 2e]a A
At CEIAA S| Wt el 7H42 0,13 £0.03 mn, SH
18] 2+242 0.06 +0.02 m, =¥ 29] 7+4L2 0,04 +
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0.02 o2 YePGFow, CE2A|HS] wgHe 714
0.21 +0.04 mn, =4 1¢] 7F420.04 +0.00 mm, =%
29] 244 0.03 +£0.02 m=z YeRgt, 2 Ayt wgt
kA2 CElo] FsHA vehter, S 44 1, 2
+ CE27} st Hebsdth(Table 5).
Table 5. Internal Gap of Metal Coping
(Unit. mm)
Code Occlusal Surface  Side Surface 1 Side Surface 2
CC 0.15 £0.04 0.07 +£0.01 0.07 £0.00
CE1 0.13 £0.03 0.06 =0.02 0.04 +£0.02
CE2 0.21 £0.04 0.04 +0.00 0.03 +=0.02
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