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Development of Z Actuator & Quick Change Tool Assembly

for an Endodontic Micro Robot

Student: Po-Yu Chou Advisor: Shane Y. Hong

Department of Mechanical Engineering

National Chiao Tung University

Abstract

Although the technology of endodontic therapy had developed for many
years, it is still operated by hands. Therefore, Dr. Shane Y. Hong serves as a
principal investigator of the project, Advanced Endodontic Technology
Development. The purpose 18 combine computer technology and engineering
advancements to improve every step in endodontic therapy. The goal are
developing a computer aided treating system',and an intelligent miniature robot
which can execute endodontic treatment automatically to overcome the
problems encountered in traditional treatment and increase the predictability and
efficiency. This project intends to ensure high quality with innovative methods
including non-destructive diagnosis, automatic prescription, intelligent drilling
and new root canal filling material.

The thesis accomplishes the design of the miniature Robot for Endodontic
Therapy according to the need and initial conceptual design of this project. The
fixture not only provides the orientation of geometric shape of root canal in
teethes, but is able to be fixed on teethes easily. And 5 actuators controlling
drills are able to provide the function of controlling required displacement and
speed in the future. After tested, actuators can drive the toolholder. And

toolholder provides the function of tool changing and toolholder changing.
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Intelligent Multi-Purpose Micro Machine Operation

<Automatic Drilling
Automatic Access Preparation + Automatc Filing
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(1)i& » # & (Access preparation) =1 % 4%
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E 7 MRt o R - By o ol 220 S ARE e E -
BHIEIIF* @ 3 B ER 0 4 WA Fissure burs, round burs,
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TrOp B PE LB R AT o L hE BREOE A
'fﬁ”‘n‘i ’ 3‘1\?555] 2.3 % Fissure burs hk & FAL o § T "6 iE (D)1 R
f*ﬁfg’iﬁﬁ% %25 09mmo £ & 5 19mm> @& * fi# 5 7500rpm
iR LFE 0.02mm o fissure bure 7 P F & PE T B SRS ER
S b B R R T gt e o

- '

Fissure burs.

Q@

Round burs.

-

Safe end fissure burs.

W

Tapered diamond burs.

Round diamond burs.

Metal cutting burs.

Bl 2.2 i » B chER B

Fissure Burs Geometry and Process Database

Database Name: FISSUREBURS
ID | Diameter | Taper | Length Speed Feed Name ISO size |
(mm) (mm) (RPM) (mm/Rev.)
11 0.9 0 19 7500 0.02 fissure bur 556
12 1.0 0 19 7500 0.02 figsure bur 557
13 1.2 0 19 7500 0.02 Fissure bur 558

] 2.3 Fissure burs z8 & L
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(2)12 ¢ & & (Root canal preparation) 1 & #*

PR RS BhHFTE  hERACR 240 ¢ § 0 Gates-Glidden
drill, Peeso reamer, K-files/K-reamers {r4% 4% rotary files °

W25 A28 o2 g ¥ DIhERR o A 22 BIE L (a)
A7 Z 37 Bt o (b)AL7 BRI 7 R E ()AL RE DT L o

23 = )I?;Je a1
2.3.1 3% L # 7 £ (Quick-change tooling)
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p ¥ { % 7 2 (Automatic tool changer)# iy » $#F 37 % 4% w0 Bdr i 7

CA G R A SR TR R - ﬁuc‘«% AR LA [ F SRR
B VRERE HNFE IR KWL VL RAF oA P A P
S TP

% x b 2] b B R4 EARY 0 F A R {3
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