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A case report of maxillary removable partial
denture restoration using a 3D-printed titanium
alloy framework
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Successful treatment with removable partial dentures (RPDs) requires careful consideration of the fit and char-
acteristics of the metal framework. Traditional methods for fabricating metal frameworks are complex and prone
to errors. To overcome these limitations, the use of 3D printing technology for metal framework production has
become increasingly popular. In terms of materials, in addition to the traditionally used cobalt-chromium (Co-
Cr) alloys, titanium alloys (Ti-6Al-4V) are now being utilized. Titanium alloys (Ti-6Al-4V) offer a lighter weight
compared to Co-Cr alloys, making them a viable option when considering the overall weight of the prosthesis in
RPD fabrication. This case report presents the use of 3D-printed titanium alloy (Ti-6Al-4V) for metal framework
fabrication and the positive outcomes achieved through this approach. (J Korean Dent Assoc 2025; 63(1): 11-17)

Key words : Titanium: Cobalt-Chromium Alloys; Removable Partial Denture

I Sl
a3 T22L ANs AL Holo)e 43
1.

e 7HAok st R|otet Hgiste F-oe s Al
oA

Received Oct 28, 2024; Revised Nov 15, 2024; Accepted Dec 3, 2024
This study was supported by research fund from Chosun University Dental Hospital, 2023.

*Corresponding author: Prof. Joo-Hun Song

Department of Prosthodontics, College of Dentistry, Chosun University,
303 Pilmun-daero, Dong-gu, Gwangju 61452, Korea

Tel: +82-62-616-3820, E-mail: jhun2020@chosun.ac.kr

ISSN: 0376-4672
eISSN: 2713-7961

Copyright“2025 by Korean Dental Association

(https://creativecommons.org/licenses/by-nc-nd/4.0/).

ZFZH(lost-wax technique)s 083t} A& TLE-IS
ghaol F FRES ARRE ol T2 ARGE|oA gt ©
At AR FHE-TF 0] §& FEES T2 1A
A 2.3%8 0] p50] Bofual of= HESHA 2ot} Aetsh
of & L2 E0] HFAol| IS v S Y. F2 S
F2 0 AR dgo] Bfstal oof wet @577}
7Fs/gdo] woH, o] TA 9] eateio] g sto] Alat
Zojd &= Qlrh= ©o] YTk, %o] douha By
=4 oA &8

BE o3t =

0

O

A
ta&

¢

al

> r oj
i
il

2
_|>i_4

d

A A Q] HES SE5H] Yol A=
(selective laser melting, SLM)2] 3D =&
ZE AlZo] Al=E 1 I,

1B o ol
B JE -

e

ot 7V A= Yol A8l 7 ollA ogst
© o5 AL, o5 g2 A A1 TH FARA]
E Sl AL 5 AP, A9 FAR= S Jsf Dot
+ 3ol AH 07 JFe F= 840l ek FHsHA tizt
1 K FAPEA B EAETE QInE QA7 e st o

This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY-NC-ND) license


https://orcid.org/0009-0004-1656-9071
https://orcid.org/0000-0003-4229-6148

2 Aol A stolF Qx| 9] ARE-E ol HA T = UL}, ElERs
AF(Ti-0AI4V)E AHESE 38 T2 5] AlZR 712 &
9} =0 34| Aty Yol ILYE-IZ ] AR F
Eaby QY. £3] EleNg HTi-6A1-4V)Y] 7138 ZA= 5
glof| o|gotel: TS W= Aot 7 A 40X 9] ARg| 9]
o}A & 2 o] Y}

Elebg IHTi-0A1-4V)2] o2)7HA] 7ol = B}, E
ERg E(Ti-6Al-4V)E o] 85t F< 259 ARgo| 7Hg &
AR F ok AR 2740, Eo] IEE-IF FFET
F3 3Pgo] Extetal Hl-go] Erh= ghAI-o] i}, 1A
o X AEA Flo]A] 88 HFA(SLM)Q] 3D ZHE 9 HH o
2 913} EleNs TRHTI-6A1-4V)Y] T4 T12E A|Zo] 7153
HA 5ot A Feew B g v QI

£ =oA= A9 glo]A &5 HHAI(SLM)2] 3D ZHH

=

£ ol-8sto] AR kg A (Ti-6Al-4V)9] 5 #5252
[-&5to] Aot 7HEA AR & AR 2] e A
2 23S Aod71of ofof disf Earstara} ke,

[©]

Figure 1. Initial panoramic radiograph
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Figure 2. Intraoral photographs taken after cingulum rest seats were prepared on the canines

Figure 3. Functional impression taken using addition silicone
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Figure 5. Framework designed using CAD software
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Figure 6. The titanium alloy (Ti-6Al-4V) framework (A) weight 5.6 grams, while the Co-Cr alloy
framework (B) weights 9.5 grams

Figure 7. Maxillomandibular relationship record using a recording base (A) and arrangement of artificial
teeth (B)

Figure 8. The external surface (A) and internal surface (B) of the definitive prosthesis
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Figure 9. Intraoral photographs after the definitive prosthesis placement
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