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Convergence study related in development of
new intraoral jaw bone distractor
in treating dentofacial deformities

Jae—Gi Lee
Department of Dental Hygiene, College of Health and Medicine, Namseoul University
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Distraction osteogenesis is applied to correct mandible or maxilla deformities. Owing to the
distractor being away from the skin, it is not aesthetic. Infection can arise due to manual part. And
therefore, it is necessary to make the distractor using a new mechanism. 3D software was used for the
intraoral distractor modeling. 3D meshes were used to analyze the stress distribution of the distractor was
analyzed using Finite element analysis software. This research developed a intraoral distractor for
continuous mandible distraction through convergence study. Base on the results, it provide helpful data for
future version of the wireless intraoral distractor in other fields of bio and medical engineering.
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[Fig. 1] The activation mechanism of jaw bone distractor,
Schematic illustration showing manual activation
(arrow) of a distractor,

AA 7ol shdol ake v 5, 61 224 At
F2)9) tlAlel] o ol 7 2

o
i)

A} &= % 7hsd Aol 2
Qo fFReadAe §9 192X, 4 #4 58
8l AFH = Algdoldste] diE 5T F =
ek sA et [7, 8). o] WS F &o] o
s A9 g S aabd e Hrhet 5 Qlvh 9
QTS AA 279 AR 2ES element St

2

21 AxHH RHE Y FeAFEM

3D CAD AZE(SolidWorks 2006, SolidWorks
Corp., MA, USA)E ©]&3t M2 Feo] 7 =
2715 A BEE STt [Fig. 2AL A4 &
% mesh:=
engineering GmbH, Béblingen, Germany) & A&+ 1L,
AT Z203719 4] 55 GearFw2
SHAC

WA FARYE Oom ABAQUS

(3

Hypermesh(Hyperworks 80, Altair

minute, RPM)& #4138t ARtatsich 2417871 A4&
SUS 402 J29F SUS 304¢] E4X|& AH&sto] 2] 314
atoict.

2.1.1 A|AS EE

Mesh® Gear H-23} Housing §-2£2 2 U™, 37)
o] 7]o]2 FAEITE SegmentE 921414709 node®}
2,71227171¢] elementZ A3}t Housing F-&-2
600,81571¢] node®} 535775712 element® A A &} T}
[Fig. 2B].

2.1.2 RPM Z=7 % 2xZ&= Hrt
o] 0.08mm A1gE w, 275= FA4137]9 RPM
x1E& g9s7] sl gear 10] g uiH AT o
housing®| °]53h= AglE £43%1, ol& &3] RPM
< AxslSit). 271 e] et JHE 1L
s

g
e AP S18IA, 2 HEe) A SHRNFE Bl



o ok
o i) 2
R T
k4

oL

Mg

o

21_11

-z

Ho

o

o
s

£
K

B
o e g M

ﬁ
=1
i3

2 o

Housing part

Gear part \\.

Gear3

Gear2

Geart

B

[Fig. 2] A, A three dimensional model of the gear and
the housing section, The dotted lines indicate
the gear area (Ac, anchorage; C, cover; Ew,
electric wire; Gr, guide rail; M, motor; Mpb,
moving plate body; Sb, stage board; Ss,
screw—type shaft). B, The solid mesh of gear
and housing part
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[Fig. 3] The relationship between revolutions per minute
(RPM) and movement of the housing section,
The rotary motion of gear 1 is transmitted to
gear 3 through gear 2,
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[Fig. 4] In SUS 402 J2, the von Mises stress
distribution at the plastic deformations., A,
Gear area, anterior and posterior view of
stress distribution, B, The relationship
between revolutions per minute (RPM) and

overload in each gear,
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[Fig. 5] The von Mises stress distribution under
overload condtions in SUS 304, A, Gear 2
engages with gear 1 and 3, This figure
shows the stress distribution in the gear
teeth, B, Stress distribution in each gear by
revolutions per minute (RPM) under overload
conditions,

Gear2

Gear 1

A B

3.2 7L S4ET|

Az Feje] g 2AF7|= Zol F-28Hs 470
o] ;g Yo] gt} 270 coveroll A2 ¥ stage board<]
oz Ho 9lom thE 270 Moving plate body 2] %
Zof| olvk. 47l Aol Fell FAE= Fito|n
stage board®] LAYLS FA oA Fal, mpo]AR RE
7% Al moving plate body”7} &Zolm AZAH 27)9]
anchorage”’} &3} §7 o|53t}. Moving plate body =
screw-type shaftE wel ©o]%31H, coverst AZH
stage board2} moving plate body Ate]¢] 7+4-& sh4st
T Qlt}. o] Ao R Iste] ZHTEo] | H9f zt
2S5 s F& AMAE 4= 9tk Guide rail moving
plate body”7} ©]5& ], FEHES WX rail GT<
3t} [Fig. 6]. mlo]=22 RE]2] RPM Hlo|E & electric
wireg Sl dEErh spobAle} stet| ] A&
ste] Falgr]e] AAA7]= 7k 30mm, A2 10mm ©]
WE 3193, ZHO Hdolk 10mmE 84| Al Al
25k Tk, Moving plate body 2% @ <A o] 714
A5 A8 HAd 20mm AFAS FAL ¢ UEE

s,

[Fig. 6] The actual size of manufactured intraoral
distractor (Ac, anchorage; C, cover; Ew,
electric wire; Gr, guide rail; M, motor; Mpb,
moving plate body; Sb, stage board; Ss,
screw—type shaft)
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