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A study on the accuracy evaluation of dental die models
manufactured by 3D printing method

Yeon Jang
Department of Dental Technology, Jinju Health College

[Abstract]

Purpose: To evaluate the accuracy of the 3D printed die models and to investigate its clinical applicability.

Methods: Stone die models were fabricated from conventional impressions(stone die model; SDM, n=7). 3D virtual
models obtained from the digital impressions were manufactured as a 3D printed die models using a 3D printer(3D printed
die models;3DM, n=7). Reference model, stone die models and 3D printed die models were scanned with a reference
scanner. All dies model dataset were superimposed with the reference model file by the “Best fit alighment” method using
3D analysis software. Statistical analysis was performed using the independent t-test and 2-way ANOVA (2=.05).

Results: The RMS value of the 3D printed die model was significantly larger than the RMS value of the stone die model
(P<.001). As a result of 2-way ANOVA, significant differences were found between the model group (P<.001) and the part
(P<.001), and their interaction effects (P<.001).

Conclusion: The 3D printed die model showed lower accuracy than the stone die model. Therefore, it is necessary to
further improve the performance of 3D printer in order to apply the 3D printed model in prosthodontics.
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tHLee & Gallucci, 2013; Shim et al, 2015). ©]=&3t
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A0F Zh2 BEANSE WS A|2) Alofli= o H3s] =24 <l
wdo] g QslcH(Dawood et al, 2015).

T+ W A27HE A53 3D AFH HlojE oA =
g2l Fo HdlS AZshs Wl A4S
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2IWE SPSS AZEQOJ(IBM SPSS Statistics,
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o]g]r o]%,q /Kol-g %._g_J_]__ 01—0]-501-1:]- A].‘c‘}lxq o
Tukey honestly significant difference(HSD) testZ
Ao, FAA 719 2 0.05% #7853,

Ay

231 tholm Ay} 3D printed tho] HEle] HEA] L
Table 1] YehY @itk A1 tho] HEl9] trueness
9} precisiont= Z+ZF 151+1.9 uym®} 14, 4+1.1 um&
UElth 12]3 3D printed tho] E9] trueness
2} precisione ZVZF 52.2+3.2 um®}t 29.5+5.2 um
2 e, whebA Aa tho]wEly} 3D printed T
melo] Yokt AN folah olzh ekt
(P<.001),

Occlusal, axial Z18]3 marginal 5o tjgt 411
tio] A} 3D printed tho] X2 9] trueness= Table
20l Yel e}, Table 25 2 W occlusal, axial 1
2] marginal FE 02 ZH42 RMSEe| 2A ek
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Figure 32 #l#H 2 dlo|Ee} tho] wdl to]¥
Abol&] zpolE Mom FHIE A Apo] Z|Eolt}, 3D
printed tho| A Q] axial¥} marginal F-5-of| A &j#HH
2 HeEn; F REQl wrko] Ueht o occlusal
FEolAe AL tho] HEw [GARRE Azko] Lekyith
(Fig. 3A, 3B).

Precisiong AHHEH A1 tho] ML truenesset
H]Z=3F kAol MaLE W9l o) 3D printed tho] =gl
9] truenessOl| A+ W7o =2 W ATHH precision
NAe w587 Wl Wel AL Hloh(Fig.
3C, 3D).

L olBel 4

Table 1. Accuracy (trueness and precision) of the stone
and 3D printed die model groups (trueness [n = 7],
precision [n = 21]).

Trueness Precision
group
RMS (um) (mean + SD)
Stone die model(SDM) 151+ 1.9 144+ 11
3D printed die + +
model(3DM) 522+ 3.2 295+ 52
P—value .001 .001

Table 2. Trueness of the stone and 3D printed die model
groups for occlusal, axial and marginal part (n=7).

Part Stone die model (SDM) Sagzggﬁ)ie
RMS (um) (mean * SD)
Occlusal 152 *12° 306 = 4°
Axial 164 +13° 447 +48°
Marginal 279 +23° 533 =+ 14°

P (Group){.001, P (Part)<.001, P (Group X Part){.001

Occlusal

’ AXial

C 7
\ }/ Marginal

—————

- .

Figure 2. Subdivisions of the die model data.

Die model data

Reference data

Superimposition

Color difference map

Figure 1. Three—dimensional analysis process
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Figure 3. Color difference maps of discrepancies.

(A) Trueness of Stone die model, (B) Trueness of 3D printed die model,
(C) Precision of Stone die model, (D) Precision of 3D printed die model.
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Samavedam, 2002; Zhou et al, 2000), ©]&gF 3D =
e o 23 U2]7} 3D printed X H 2] H3Hrof JJES
HE Aos AlrE,

= Aol A= AlEStE 45 98, tho] BdlE A
HEB (occlusal, axial, marginal) 2 2 Lo =45}
o} =447} occlusalo| Al marginal® 2= £ &
g d2tes 2t ol marginal o] Y] F
o] wisl FaL 7hkE FEHE 7R 270 5 AlE
WA 277t WA Ao R o AZITH(Schaefer et
al, 2013).

Patzelt 5(2014)2] Aol A= HYAE AR
o7 AZE 3D printed - (SLAHA) 9] trueness”|
100 ymo|H =2 e Ao 518 75t =9
A S Ueplittal 2151901, Ender 5(2016)&
wdo] H27F 100 um7F Yo 2HE REEo] A5t
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