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Fig. 1. Position of linear strain gauges on the tooth surface

7t AU A AAEAY AT, THR 149
A A2 F5 59 BAgo] fuEgn dd.

R g NFAY L A2 To Mo 23 B
TE BAET HololF PFe Apshs wWyos
A #o)# HolographyS ©)&3g uhy 39020 ~Eg)
A ACIAE o] &g PP faary By 5
SR o] AAEPOo S8 o) W oly
A9 719 B Qs e ARE dr)E o
AR 2 F 2EG 9 A AES o] 43 W )
U 280 2EF9] Aot 328 X 294
g €T WS B Y A A= & 5
Qa1 o] I £28} A15Et X o
g EolilA o] YL o] &3 A7y} Boor} mA
& Fopo)HE Pedersen™® 2 7% o] 43S
oo o] EF NFAY B A 2F RYoAe &
EXE 33 solaiAE 230

ole] B AN Xz 2EH S AojAE B
Z3le] Febgd G Ao WA 4 g 2L A
st} mAYo] mE AFA 2L NZ2IoAMY L
EYE AZslo 2A8) HogH (T 53 AEg
A ANAE o] &3 S8 BE AL WY 4L
dolr 112} 3F)

=
re
-
=
i
ae
1] o
I

1. 28 ¥ d3¥n X2 25 Aol AHo|x|

Ao Ao AAE Y3 Y ES HLPL o
o 38 EIXE Yolr iz FFo)) FH 9 Aot 6
X 48 2gE AP e, & A7 A3
ZEH QI AloAE 939 linear strain gauge(FA-
00-015DJ-120, Measurement Group, USA)EA], &

326

CHAImHA| 313 35, 20014

Fig. 2. Strain indicator(P-3500) and balance unit(SB-10)
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Table 1. Average strain distribution in no arch wire (¢ € tensional strain,)
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Fig. 3. Diagrammatic representation of average strain dis-
tribution in no arch wire (# € ).
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Table 2. Average strain distribution in .016” round steel wire (« € )

iRl A 31A 335, 20014

apical
P SD 2 2
Mean 15 30 =37
cervical
SD 3 2

3 3 2 3 3
35 18 25 -43 33
3 3 3 3 3

(+ : tensional strain, - : compressional strain)

Fig. 4. Diagrammatic representation of average
strain distribution in .016" round steel

wire (# € ),
3. 016" 022" 25 SME2 A5l elastme-
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Table 3. Average strain distribution in 016" X 022" rectangular steel wire
(¢ & , compressional strain)

. Mean =78 -57 -50 -% -63 -46
apical
SD 3 4 3 2 4 4 2 3
) Mean -36 -62 -67 -46 -32 -65 -73 -52
cervical
SD 3 3 3 3 3 4 2 3
-3 * ‘ -46
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T 7mm

-73 f ‘ -52

&

13mm

11mm
9mm

Fig. 5. Diagrammatic representation of average strain

distribution in .016" x 022" rectangular steel wire
(ue)

Fig. 6. Schematic representation of geometry and coord-
inate system for the upper left central incisor
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Fig. 8. Schematic representation of moment arm in .016"
arch wire
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Fig. 9. Schematic representation of moment arm in .016”
x 022" arch wire
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- ABSTRACT -

An Analytical Study on Strain Distribution
Using Strain Gauge Attached On Root Surface

Sang-Cheol Kim, Kyu-Chan Park

Department of Orthodontics, College of Dentistry, Wonkwang University

Optimal orthodontic treatment could be possible when a orthodontist can predict and control tooth movement by applying
a planned force system to the dentition.

The moment to force(M/F) ratio at the bracket, has been shown to be a primary determinate of the pattern of tooth
movement. As various M/F ratios are applied to the bracket on the tooth crown, strain distribution in periodontium can
be changed, and the center of rotation in tooth movement can be determined. It is, therefore, so important in
clinicalorthodontics to know the strain distribution in a force system of a M/F ratio.

The purpose of this study was to analyze the strain distribution in orthodontic force system by strain gauge attached
to tooth root, and to evaluate the usage of the method. For this study, an experimental upper anterior arch model was
constructed, where upper central incisors, on the root surface of which, 8 strain gauges were attached, were implanted
in the photoelastic resin, as in the case of 4mm midline diastema. Three types of closing of upper midline diastema
closure were compared : 1. with elastomeric chain(100g force) in no arch wire, 2. elastomeric chain in .016” round steel
wire, 3. elastomeric chain in .016" X .022" rectangular steel wire.

The results were as follows.

1. Strain distributions on labial, lingual, mesial and distal root surface of tooth were able to be evaluated with the strain
gauge method, and the patterns of tooth rotation were understood by presuming the location of moment arm.

2. Extrusion and tipping movement of tooth was seen in closing in no arch wire, and intrusion and bodily movement
was seen with steel arch wire inserted.
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