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When producing a fixed partial denture (FPD) using the Selective Laser

Melting (SLM) method, a powder bed fusion process, a new method applying the island scan strategy
was applied, and the effect of the new method on the adaptation of the FPDs and the residual stress
were evaluated. As a result, in the case of a 4-unit FPDs, the new method showed good adaptation
accuracy compared to the conventional method, particularly demonstrating a significant improvement
in the margin area. A decrease in residual stress was observed in the direction where the laser scan
vector became shorter, and a reduction in residual stress was observed at the partitioning boundary
(the connection between the crown and pontic) in all bridges, suggesting the usefulness of the new
developed method.

Selective laser melting



SelectiveLaser Melting SLM

3
SLM
SLM
1
( SLME TRIBRE - RET 3REST N

L—H— 2% v B u—*f‘—zﬂmﬂ‘/cﬂ RER

ey S (L - —
(s [ CAEI & ) 0% |

X >
BEROWERVAESEOLR | MEHIORE | /
1 SLM
a4 46 3
43 46 4
STL CAD (EXOCAD EXOCAD )
CoCr (MP1 EOS ) SLM (EOSINT M270, EOS)

44, 45,46 3
43 44 45 46

44 46 0.2mm



650
1150 1

GC )
50N

MM

DM (DA)

Y XRD

3 )
350

300

250

200

150

100

50

CLSM

MA
] 5
Mann-Whitney U

(um)
400

350
300
250
200
150
100

]

- =
— —
— y—

— ae— -

a=0.05

W EEfE
b

N.S.
1
3



MM DM
(um) 43
700
600
500 *
* [
400 M1 .
k
300 LS —
200 *- ﬁ
100
0
MM MA co DM
3
X
Y
(A)
XA YA E
500 ' & N/~ '
A4OO
©
< 300
E 200
ol || I
44/4558% 45k 45/46:8 s 44/458 % 450R  45/068
=) ﬁ ] EE1E

43

50
40
30
20
10

46

(um) 46

700 % *
W REifLik

* A
*:p<0.05

600
500
400
300

g i3

200

N.S.
s

0
MM MA Cco DM DA

(B)
. XF YA R
0
0
LD
z I II B I
A B C D A B C D

wEE o KELE

3D

SLM



Mohamed Amr Takaichi Atsushi Kajima Yuka Hanawa Takao Wakabayashi Noriyuki

36

Reusing the Co-Cr-Mo support structures of selective laser melted parts: Evaluation of
mechanical properties and microstructures

2023

Sustainable Materials and Technologies

00608 00608

DOl
10.1016/j -susmat.2023.e00608

Mohamed Amr Takaichi Atsushi Kajima Yuka Takahashi Hidekazu Wakabayashi Noriyuki 15

Physical Properties of Additively Manufactured Tooth-Colored Material Attached to Denture Base- 2023

Colored Material in a Printed Monolithic Unit

Polymers 2134 2134
DOl

10.3390/polym15092134

Kajima Yuka Takaichi Atsushi Linn Htata Hein Hanawa Takao Wakabayashi Noriyuki 856

Recrystallization behavior of selective laser melted Co-Cr-Mo alloys with several heat 2022

treatment times

Materials Science and Engineering: A

143998 143998

DOl
10.1016/j .msea.2022.143998

Mohamed Amr Takaichi Atsushi Kajima Yuka Takahashi Hidekazu Wakabayashi Noriyuki

Bond strength of CAD/CAM denture teeth to a denture base resin in a milled monolithic unit

2023

Journal of Prosthodontic Research

Dol
10.2186/jpr.JPR_D_22_00190




Wai Cho Hla Htoot Takaichi Atsushi Kajima Yuka Htat Hein Linn Kittikundecha Nuttaphon 11

Hanawa Takao Wakabayashi Noriyuki

Effect of Post-Heat Treatment Cooling Conditions on Microstructures and Fatigue Properties of 2021

Cobalt Chromium Molybdenum Alloy Fabricated through Selective Laser Melting

Metals 1005 1005
DOl

10.3390/met11071005

Htat Hein Linn Takaichi Atsushi Kajima Yuka Kittikundecha Nuttaphon Kamijo Shingo Hanawa 68

Takao Wakabayashi Noriyuki

Influence of stress-relieving heat treatments on the efficacy of Co-Cr-Mo-W alloy copings 2024

fabricated using selective laser melting

Journal of Prosthodontic Research 310 318
DOl

10.2186/jpr.jpr_d_22_00283

THANT San Win TAKAICHI Atsushi KAJIMA Yuka MOHAMED Amr NOZAKI Kosuke TAKAHASHI Hidekazu 42

CHEN Peng HANAWA Takao WAKABAYASHI Noriyuki

Effect of ultraviolet irradiation treatment on shear bond strength between polymethyl 2023

methacrylate and cobalt-chromium-molybdenum alloy

Dental Materials Journal 748 755

DOl
10.4012/dmj . 2023-058

23 2 7

DEJI2MA

2023 2024




Qu Wenrui, Takaichi Atsushi, Kajima Yuka, Kamijo Shingo, Wakabayashi Noriyuki .

Effect of build orientation on trueness and adaptation of maxillary complete denture frameworks fabricated by selective
laser melting.

2023 2024

Qu W, Kajima Y, Takaichi A, Wakabayashi N.

Preliminary research on the trueness of complete denture framework fabricated with contactless support by selective laser
melting.

81

2023 2024

Yoshio Kobayashi, Yuka Kajima, Atsushi Takaichi, and Noriyuki Wakabayashi .

he effect of scanning strategies on the fitness accuracy and residual stress of SLM-fabricated 3-unit fixed dental
prostheses.

The 3rd International Symposium on Design & Engineering by Joint Inverse Innovation for Materials Architecture (DEJI2MA-3)

2023 2024

Atsushi Takaichi, Yuka Kajima, San Win Thant, Noriyuki Wakabayashi .

Effect of ultraviolet treatment on shear bond strength between polymethyl methacrylate and cobalt-chromium-molybdenum alloy
fabricated by selective laser melting.

Ninth International Conference on Mechanics of Biomaterials and Tissues

2023 2024




Yuka Kajima, Atsushi Takaichi, Hein Linn Htat, Noriyuki Wakabayashi

Effect of beam spot size on the microstructural and mechanical properties of selective laser melted Co-Cr-Mo alloys.

Ninth International Conference on Mechanics of Biomaterials and Tissues

2023 2024
DEJI2MA
2023 2024
82
2023 2024

19

2023 2024




Atsushi Takaichi, Yuka Kajima, San Win Thant, Noriyuki Wakabayashi

Effect of ultraviolet treatment on shear bond strength between polymethyl methacrylate and cobalt-chromium-molybdenum alloy
fabricated by selective laser melting

Ninth International Conference on Mechanics of Biomaterials and Tissues

2023 2024

Yuka Kajima, Atsushi Takaichi, Hein Linn Htat, Noriyuki Wakabayashi .

Effect of beam spot size on the microstructural and mechanical properties of selective laser melted Co-Cr-Mo alloys.

Ninth International Conference on Mechanics of Biomaterials and Tissues

2023 2024

Yoshio Kobayashi, Yuka Kajima, Atsushi Takaichi, and Noriyuki Wakabayashi .

The effect of scanning strategies on the fitness accuracy and residual stress of SLM-fabricated 3-unit fixed dental
prostheses.

The 3rd International Symposium on Design & Engineering by Joint Inverse Innovation for Materials Architecture

2023 2024

CoCrMo

79

2022 2023




uv Co-Cr-Mo

79

2022 2023

Selective laser melting

10

2022 2023
CAD/CAM
131
2022 2023
SLM Co-Cr-Mo

2022 2023




Kajima Y, Takaichi A, Hanawa T, Wakabayashi N.

Effect of several heat treatment times on the microstructure and mechanical behavior of selective laser melted Co-Cr-Mo
alloys

The 2nd International Symposium on Design & Engineering by Joint Inverse Innovation for Materials Architecture (DEJI2MA)

2022 2023

Hein Linn Htat, Kajima Yuka, Takaichi Atsushi, Hla Htoot Wai Cho, Kamijo Shingo, Hanawa Takao, Wakabayashi Noriyuki.

Co-Cr-Mo-W
77
2021 2022
Co-Cr-Mo

25
2021 2022

Co-Cr

25

2021 2022




130

2021 2022

Co-Cr-Mo

129

2020

https://reins.tmd.ac. jp/html/100011368_ja.html
HP
https://www.tmd.ac.jp/pro/

(Kajima Yuka)




(Linn Htat Hein)

(Koabayashi Yoshio)




