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Accuracy of removable partial denture framework fabricated by selective laser sintering.
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TEOIIHIDA: U7z et~ 2 57z,

V. SCHR

1) #Eotkd, ReEPol—, WIAIEAR, WaEE, M
gy, E A LV -REESERETRIEL
KRG OFHERGE. ZBER#RE2019 5 57(4) ¢
267-275.

_30_



KAy —3F%

_31_



P-1

uRy MR LZOENA F v F — O e sk

OJEH—¥D, HMHEER?Y, FHIERLY, IKBEEZY, dlsEkd
U e B RSB RIS - TR 7 & VIR RHE 508, 2 R SRk 0
SEkE - AW E RS E, VFPERER S s —, YHUL - bl

Performance evaluation of intraoral scanner using robotics.

Hikita KV, Maida T?, Aita H¥,

Kobayashi K,

Nakagawa HY

U Division of Digital Dentistry, 2 Division of Advanced Prosthodontics,

3) Division of Geriatric Dentistry, School of Dentistry,

4 Institute of Preventive Medical Sciences, Health Sciences University of Hokkaido

5 Tohoku-Hokkaido Branch

1. HWY

HIE, 798 VHEMOISHIZ L) REH T EICBIT S
B a7 LT\ b, 20T L BRITIZIEN 2
v F— OB, TRPEETHY, TIINVT T A
AN) —OHEHMiE L IERENTWA, LaL,
B4 B IOMENAX ¥ F =2 SN T L HT, O
WA F ¥ F — ORE % ZBINICFHI T 2 ik % .
FIT, K Tida Ry b EHWT, 1ERE B
DdHHAX ¥ EEEITV, AFx v v A= FeZ1b
X THBENAF ¥ F—ORBIN R MR Z G5 2
EEHNET S,

I. 7k

LIEN A & ¥ F— (Trios 3,3 Shape) % ¥ 7 IZE%E L,

oKy b (Cobotta, vV —"x—7) HWTHE
BHZEER (DI6FE-500A, =v ) =408 L, &£
E3FENSELETHEOHM (M1) 2AF v 35 &
230 mmDEH LICBE S /2. Tk, B
% 10~80 mm/sec ¥ T10 mm/secH: Il & L S &, i
FNOREIZB T LFHII7T— % 2 BE L 72 (n=10).
ZLT, 5 LOEERSHEAF v+ — (ATOS
Capsule 12M, GOM) THUS L 7z[H UHEEEI O FHAl 7 —
FHRaAyhaO— kL, ZNEFNOAF Y Y HEIZE
FAEHIF— I OoOWTC=RTTEBITY 7 by 7
(GOM Inspect) &= F\WCHIZERE Z M L7z &M
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Influence of operator experience, scanner type,
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Effect of exposure time on the layer thickness of photo-polymerized zirconia and resin mixture

OFAN SIJIA, Yasuo UEDA, Taihiko YAMAGUCHI
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1. Introduction

Additive manufacturing has rapidly developed and
became the focus lately. Among all additive
manufacturing techniques, vat photopolymerization
having the advantages of low manufacturing cost,
high precision, and short cycle timel). Various works
have been widely reported about Stereolithography
fabrication of ZrO2 ceramic?. In spite of the
achievements, there are still some unresolved issues,
such as porosity, cracks, coffee staining, which impede
the adoption of Additive Manufacturing processes for
zirconia part manufacturing?. However, the
relationships among materials, exposure time and
thicknesses of products have not been discussed
systematically. The goal of this research is to find the
association of exposure time and thickness of photo-
polymerized parts.

II. Material and methods
1. Vat photopolymerization
1.1 Resin only

We shaped pieces as 10 pieces lined in two rows
which were 10.0 mm by 10.0 mm with the CAD
software. A vat photopolymerization 3D printer,
ELEGOO MARS was used. The layer thickness was
1.0 mm. The pieces of only one layer were printed
with photosensitive resin. The exposure time was
changed from Zsec to the time that the film would be
broken, and the time was doubled each.

1.2 Ceramic suspension
1.2.1 Suspension preparation

Three different suspensions of resin and ceramic
powders were prepared with varied quantities of
3Y-TZPs (ZrOz- 3mol.%Y203) ceramic powders which
were 50 wt.%, 70 wt.% and 75 wt.%. After mixing up
two materials in different solid loadings, the
suspensions showed different textures which were
like drinkable yogurt, normal yogurt, and cream
cheese, respectively.
1.2.2 Photopolymerization

The designed 10 pieces in two rows were also used.
Due to the film was broken when photocuring under
512sec with resin only. The 10 ceramic parts would
be printed from 2Zsec to 256sec, and the time was
doubled each. Due to the suspension changed from
liquid to paste, the resin tank was banished as well

as the platform.

2. Thickness measurement

For perspective, we measured the thickness of a
piece from 8 orientations. And other factors such as
the color, warpage, flatness and fracture toughness
which were taken into discussion later would only be
compared subjectively by eyes.

Il. Results and Discussion

The current study found that the printed parts
fabricated only by resin were the thickest when
photocuring at 128sec as well as 256sec.

No differences were found in the thicknesses of
three powder concentration of 3Y-TZP strengthened
ZrQO2 ceramic parts. The thicknesses were extremely
thinner than we expected. All of them were
measured approximately 0.0lmm as same as the
non-ceramic parts of 8sec exposure time. This result
may be explained by the fact that the difference of
refractive index between resin and ceramic powders
is huge and most of the UV light is refracted as well
as absorbed. This finding further support that a
dispersant was needed once solid loading was higher
than 35vol% 9.

In this study, a stratification was found only in
suspensions of 50wt.% ceramic powders. It confirms
that high viscosity prevents settling and allows long
storage times.

IV. References
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of 3Y-TZP strengthened ZrOZ2 ceramics. Mater. Sci.
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J Mater Res Technol 2020; 9(4): 9029-9048.

3) Zakeri, S., Vippola, M., & Levinen, E.

A comprehensive review of the photopolymerization of
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A Case of Prosthetic Treatment with Mutually Protected occlusion
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The production of jaw movement screening model by CNN based on oral function in Eichner A group

Health Sciences University of Hokkaido Division of Fixed Prosthodontics and Oral Implantology, Department of
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The Development of CNN analyzed Screening Program to Evaluate the occlusion pressure distribution and
jaw movement related to QOL. Pilot study for Eichner type A.

Yamaguchi K, Takeda Y, Yamanaka M, Ochi M
Health Sciences University of Hokkaido Division of Fixed Prosthodontics and Oral Implantology, Department

of Oral Rehabilitation, School of Dentistry
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The development of CNN analyzed program for the relation between occlusion pressure and oral diadochokinesis.
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Pilot study for Eichner type A
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Implant prosthodontic treatment for masticatory and esthetic disorders due to severe
secondary caries and molar occlusal collapse : A case report
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