CHAPTER 4

Results

Two different finite element (FE) models were constructed. The tetrahedron
elements with high mesh quality were used for discretization of the teeth, the PDL, and
the alveolar bone in the models. The mesh model contained 1,315,882 nodes and
956,832 elements in model 1 and 1,930,378 nodes and 1,414,483 elements in model 2.

Von Mises stress (MPa) was calculated, which represented the distribution of
stress in color coded map. Red color represented the area with maximum stress and dark
blue color represented the area with minimal stress. The colors showed the stress values
in range 0.00 to 0.05 MPa. The stress distribution pattern (color-coded map) on the root
surface of the first molar when a distalizing force of 80 g was applied to FE model 1 is
shown in Figure 4.1. On the root surface, the highest stress value was found on the
cervical third of the root surface (light blue area), with the stress values decreasing
towards to the apex (blue area). The stress values on the distal side of disto-buccal root
and palatal root surface were higher than those on the mesial side of mesio-buccal root
and palatal root surface (Table 4.1, Figure 4.2). The maximum von Mises stress value
was 0.0 1062 N/mm? at cervical third of distal side of disto-buccal root surface.
Displacement of the first molar crown and root is shown in Table 4.2 and Figure 4.3. X-
axis, the first molar crown (four cusps) moved in distal direction and the root apexes
moved in mesial direction. The amount of crown movement was greater than that of
root movement. Y-axis, mesial cusps (mesio-buccal cusp and mesio-palatal cusp) of the
first molar moved in occlusal direction whereas distal cusps (disto-buccal cusp and
disto-palatal cusp) moved in apical direction. Z-axis, mesial cusps (mesio-buccal cusp
and mesio-palatal cusp) of the first molar moved in buccal direction and distal cusps

(disto-buccal cusp and disto-palatal cusp) moved in palatal direction.

When a distalizing force of 80 g was applied to the first and second molars in FE

model 2, the stress distribution patterns of the first and second molars are shown in
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Figure 4.4. On the root surface of the first molar, the highest stress value was found on
the cervical third of the root surface (light blue area) with the stress values decreasing
towards to the apex (blue area). On the root surface of the second molar, the highest
stress value was found on the cervical third of the root surface (sky blue area) with the
stress values decreasing towards to the apex (blue area). The stress values on the distal
side of root surface were higher than those on the mesial side of root surface (Table 4.3,
Figure 4.5). The maximum von Mises stress value on the root surface of the first and the
second molars were 0.00734 N/mm? and 0.00381 N/mm?, respectively at cervical third
of distal side of disto-buccal root surface. Stress values on the root surface of the second
molar were less than those of the first molar. In FE model 2, the directions of the first
and second molar movement were similar as the directions of the first molar (three
axes) in FE model 1. The second molar showed less movement than did the first molar.
The amount of distal movement of the first molar was greater than that of the second
molar (Table 4.4, Figure 4.6).

The stress values and displacement of the first molar were compared between FE
models 1 and 2. The stress values on the root surface of the first molar in FE model 2
were less than those in FE model 1. The amount of distal movement of the first molar in
FE model 2 was less than that in FE model 1. In addition, the first molar showed greater

movement when the second molar was excluded.

The stress distribution pattern (color-coded map) on the root surface of the first
molar when distalizing forces of 150 g and 200 g were applied to FE model 1 is shown
in Figure 4.7 and Figure 4.13, respectively. Appling the force of 150 g, the highest
stress value was found on the cervical third of the root surface (erin area) with the stress
values decreasing towards to the apex (blue area). Appling the force of 200 g, the
highest stress value was found on the cervical third of the root surface (chartreuse area)
with the stress values decreasing towards to the apex (blue area). The stress values on
the distal side of root surface were higher than those on the mesial side of root surface.
The maximum von Mises stress value on the root surface was 0.02134 N/mm? when a
distalizing force of 150 g was applied (Table 4.5, Figure 4.8) and 0.02666 N/mm? when
a distalizing force of 200 g was applied (Table 4.9, Figure 4.14). The directions of the

first molar movement were similar as the directions of the first molar when a distalizing
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force of 80 g was applied. The amount of first molar movement when a distalizing
force of 150 g was applied is shown in Table 4.6 and Figure 4.9, whereas that when a
distalizing force of 200 g was applied is shown in Table 4.10 and Figure 4.15.

When distalizing forces of 150 g and 200 g were applied to the first and second
molars in FE model 2, the stress distribution patterns of the first and second molars are
shown in Figure 4.10 and Figure 4.16. When a distalizing force of 150 g was applied,
the highest stress value was found on the cervical third of the root surface (aquamarine
area of the first molar and blue area of the second molar) with the stress values
decreasing towards to the apex (blue area on both the first and second molars). When a
distalizing force of 200 g was applied, the highest stress value was found on the cervical
third of the root surface (erin area of the first molar and blue area of the second molar)
with the stress values decreasing towards to the apex (blue area on both the first and
second molars). The maximum von Mises stress value on the first molar and the second
molar when a distalizing force of 150 g was applied were 0.01584 N/mm? and 0.00612
N/mm?, respectively (Table 4.7, Figure 4.11) and 0.02143 N/mm? and 0.00796 N/mm?,
respectively when a distalizing force of 200 g was applied (Table 4.11, Figure 4.17).
The directions of the first and second molar movement were similar as the directions of
the first and second molar movement when a distalizing force of 80 g was applied. The
second molar showed less movement than did the first molar. The amount of distal
movement of the first molar was greater than that of the second molar either when a
distalizing force of 150 g (Table 4.8, Figure 4.12) or 200 g was applied (Table 4.12,
Figure 4.18).

Increasing the force magnitude in the same direction increased the von Mises
stress value on the root surface, and increasing the number of tooth movement with the
same force magnitude decreased the von Mises stress values on the root surface (Figure
4.19). The amount of molar displacement increased with increasing force magnitude in
the same direction and decreased with increasing number of tooth movement with the
same force magnitude (Figure 4.20 - 4.22). The stress values and the amount of molar

displacement were increased when the applied force was increased (80 g < 150 g < 200

9).
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Figure 4.1 VVon Mises stress distribution (color-coded map) along the root surfaces of
the first molar in FE model 1 when a distalizing force of 80 g was applied.
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Table 4.1 Von Mises stress value (N/mm?) along the root surfaces of the first molar in
FE model 1 when a distalizing force of 80 g was applied.

) Von Mises Stress
Side Root Part 2
value (N/mm")
Cervicall/3 0.00892
) Middle 1/3 0.00582
Mesial -
Apical 1/3 0.00211
Mesial )
Cervicall/3 0.00922
Middle 1/3 0.00512
Palatal i
Apical 1/3 0.00192
Cervicall/3 0.01062
) Middle 1/3 0.00823
Distal -
Apical 1/3 0.00368
Distal g
Cervicall/3 0.00856
Middle 1/3 0.00696
Palatal i
Apical 1/3 0.00275
Stress value
(N/mm?)
0.025
0.02
0.015
®m Cervical 1/3
m Middle 1/3
0.01 Apical 1/3
0 Root
Mesial Palatal Distal Palatal

Mesial side | Distal side

Figure 4.2 Stress value (N/mm?) on the root surface of the first molar in FE model 1

when a distalizing force of 80 g was applied.
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Table 4.2 Displacement of the maxillary first molar crown and root (mm) in FE model 1
when a distalizing force of 80 g was applied: MBC, mesio-buccal cusp; DBC, disto-
buccal cusp; MPC, mesio-palatal cusp; DPC, disto-palatal cusp; MBRA, mesio-buccal
root apex; DBRA, disto-buccal root apex; x-axis, distal direction; y-axis, vertical

direction; z-axis, lateral direction.

\ N Displacement (mm)
Toot Part Position AX AY A7
MBC 4.68E-05 8.42E-06 -1.21E-05
Crown DBC 4.38E-05 -6.74E-06 3.11E-06
First MPC 2.66E-05 1.98E-05 -3.10E-06
molar DPC 2.54E-05 -9.35E-06 6.39E-06
MBRA | -1.66E-06 6.10E-07 1.81E-07
Root DBRA | -4.86E-07 -2.06E-06 8.12E-08
PRA -5.45E-07 -7.22E-07 2.99E-07
7.00E-05
6.00E-05
5.00E-05
4.00E-05
3.00E-05
= Crown
2.00E-05
® Root
1.00E-05 l
0.00E+00 — . ——
X Y A
-1.00E-05
-2.00E-05
-3.00E-05

Figure 4.3 Displacement of the maxillary first molar crown and root in FE model 1
when a distalizing force of 80 g was applied: x-axis, distal direction; y-axis, vertical

direction; z-axis, lateral direction.

35




ﬂ‘»x rox
T Y
Z X von Mises (Nimm*2 (MPa))
i I 0.05000
004583
L 004167
003750
. 003333
L 002317
0.02500
0.02083
’. 001667
L 001250
000833
000417
0.00000
I—sz [»x rsx
Y Y Y
7 X von Mises (NAnm*2 (MPa))
! I 005000
004583
Y l
L 004167

X
. 003750
. 003333
L 002917
i 002500
o 002083
L ooes?
L 001250
000833
000417
000000

Figure 4.4 VVon Mises stress distribution (color-coded map) along the root surfaces of

the first molar (A) and the second molar (B) in FE model 2

when a distalizing force of 80 g was applied.



Table 4.3 Von Mises stress value (N/mm?) along the root surfaces of the first and

second molars in FE model 2 when a distalizing force of 80 g was applied.

0.01

= Apical 1/3

o | . 1 | | L—‘ [ . L! L Root

Mesial Palatal

Distal Palatal

Mesial

Palatal

Distal

Palatal

Mesial side

Distal side

‘ | Mesial side |

Distalside |

First molar Second molar
Von Mises Von Mises
Side Root Part Stress Side Root Part biress
value value
(N/mm?) (N/mm?)
Cervical1/3 0.00657 Cervical1/3 0.00237
. Middle 1/3 0.00314 . Middle 1/3 0.00101
Mesial Mesial
Apical 1/3 0.00158 Apical 1/3 0.00059
Mesial Mesial
Cervicall/3 0.00612 Cervical1/3 0.00211
Palatal Middle 1/3 0.00363 Palatal Middle 1/3 0.00091
Apical 1/3 0.00152 Apical 1/3 0.00043
Cervicall/3 0.00734 Cervicall/3 0.00381
Distal Middle 1/3 0.00476 Distal Middle 1/3 0.00187
Apical 1/3 0.00223 Apical 1/3 0.00116
Distal Distal
Cervicall/3 0.00728 Cervical1/3 0.00378
Palatal Middle 1/3 0.00533 Palatal Middle 1/3 0.00174
Apical 1/3 0.00215 Apical 1/3 0.00103
Stress value
(N/mm?)
First molar Second molar
0.02
0.015
= Cervical 1/3
u Middle 1/3

Figure 4.5 Stress value (N/mm?) on the root surface of the first and second molars in FE

model 2 when a distalizing force of 80 g was applied.
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Table 4.4 Displacement of the maxillary first and second molar crowns and roots (mm)

in FE model 2 a distalizing force of 80 g was applied: MBC, mesio-buccal cusp; DBC,

disto-buccal cusp; MPC, mesio-palatal cusp; DPC, disto-palatal cusp; MBRA, mesio-

buccal root apex; DBRA, disto-buccal root apex; x-axis, distal direction; y-axis, vertical

direction; z-axis, lateral direction.

Displacement (mm)
Tooth Part Position AX NG A7
MBC 3.29E-05 5.42E-06 -1.12E-05
DbBC 2.97E-05 -2.95E-06 1.08E-06
Crown
MPC 1.42E-05 4.10E-06 -2.19E-06
First molar DPC 1.32E-05 -3.11E-06 4.76E-06
MBRA -9.63E-07 8.07E-07 1.55E-07
Root DBRA -2.56E-07 -8.81E-07 2.46E-07
PRA -4.13E-07 -5.89E-08 2.28E-08
MBC 4.54E-06 7.31E-08 -4.32E-06
DBC 4.85E-06 -1.54E-06 -2.32E-06
Crown
MPC 6.53E-06 1.38E-06 -3.31E-06
Second
molar DPC 5.99E-06 -3.05E-06 -2.14E-06
MBRA -6.93E-08 8.05E-07 7.20E-08
Root DBRA -2.95E-07 -1.00E-06 2.36E-07
PRA -2.90E-08 -9.88E-07 2.94E-07
First molar in FE model 2 Second molar in FE Model 2
7.00E-05
6.00E-05
- 5.00E-05
E 4.00E-05
g 3.00E-05
g 2.00E-05 :Ic{‘::‘l‘n
a 0.00E+00 - T -— — -_— Axis
-1.00E-05 X Y X Y ‘
-2.00E-05
-3.00E-05

Figure 4.6 Displacement of the maxillary first and second molar crowns and roots in FE

model 2 when a distalizing force of 80 g was applied: x-axis, distal direction;

y-axis, vertical direction; z-axis, lateral direction.
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Figure 4.7 VVon Mises stress distribution (color-coded map) along the root surfaces of

the first molar in FE model 1 when a distalizing force of 150 g was applied.
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Table 4.5 Von Mises stress value (N/mm?) along the root surfaces of the first molar in

FE model 1 when a distalizing force of 150 g was applied.

. Von Mises Stress
Side Root Part value (N/mm2)
Cervicall/3 0.01673
: Middle 1/3 0.01092
Mesial
Apical 1/3 0.00378
Mesial
Cervicall/3 0.01729
Middle 1/3 0.00845
Palatal :
Apical 1/3 0.00301
Cervicall/3 0.02134
. Middle 1/3 0.01543
Distal :
Apical 1/3 0.00769
Distal
Cervicall/3 0.01904
Palatal Middle 1/3 0.01258
Apical 1/3 0.00584
Stress value
(N/mm?)
0.025
0.02
0.015
m Cervical 1/3
m Middle 1/3
0.01 Apical 1/3
0.005
0 Root
Mesial Palatal Distal Palatal
Mesial side Distal side

Figure 4.8 Stress value (N/mm?) on the root surface of the first molar in FE model 1
when a distalizing force of 150 g was applied.
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Table 4.6 Displacement of the maxillary first molar crown and root (mm) in FE model 1
when a distalizing force of 150 g was applied: MBC, mesio-buccal cusp; DBC, disto-
buccal cusp; MPC, mesio-palatal cusp; DPC, disto-palatal cusp; MBRA, mesio-buccal

root apex; DBRA, disto-buccal root apex; x-axis, distal direction; y-axis, vertical

direction; z-axis, lateral direction.

N Displacement (mm)
Tooth Part Position AX AY A7
MBC 8.78E-05 1.58E-05 -2.28E-05
Crown DBC 8.22E-05 -1.26E-05 5.82E-06
First MPC 4.99E-05 4.01E-05 -7.08E-06
molar DPC 4.77E-05 -1.75E-05 1.20E-05
MBRA | -3.12E-06 1.14E-06 3.40E-07
Root DBRA | -9.10E-07 -3.86E-06 1.52E-07
PRA -1.02E-06 -1.35E-06 5.61E-07
7.00E-05
6.00E-05
5.00E-05
’E 4.00E-05
; 3.00E-05
g 2.00E-05 = Croge
E: Root
§ 1.00E-05
0.00E+00 < ~ = l . Axdis
-1.00E-03
-2.00E-05
-3.00E-05

Figure 4.9 Displacement of the maxillary first molar crown and root in FE model 1
when a distalizing force of 150 g was applied: x-axis, distal direction; y-axis, vertical

direction; z-axis, lateral direction.
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Figure 4.10 Von Mises stress distribution (color-coded map) along the root surfaces of

the first molar (A) and the second molar (B) in FE model 2

when a distalizing force of 150 g was applied.



Table 4.7 Von Mises stress value (N/mm?) along the root surfaces of the first and

second molars in FE model 2 when a distalizing force of 150 g was applied.

First molar Second molar
\Von Von Mises
Mises Stress
Side Root Part Stress Side Root Part value
value (N/mm?)
(N/mm?)
Cervicall/3 0.01107 Cervical1/3 0.00445
. Middle 1/3 0.00700 . Middle 1/3 0.00174
Mesial Mesial
Apical 1/3 0.00218 Apical 1/3 0.00068
Mesial Mesial
Cervicall/3 0.01213 Cervicall/3 0.00375
Palatal Middle 1/3 0.00765 Palatal Middle 1/3 0.00153
Apical 1/3 0.00305 Apical 1/3 0.00071
Cervicall/3 0.01584 Cervicall/3 0.00612
Distal Middle 1/3 0.00893 Distal Middle 1/3 0.00222
Apical 1/3 0.00419 Apical 1/3 0.00187
Distal Distal
Cervicall/3 0.01301 Cervical1/3 0.00571
Palatal Middle 1/3 0.00548 Palatal Middle 1/3 0.00254
Apical 1/3 0.00395 Apical 1/3 0.00212
Stress value
(N/mm?)
First molar Second molar
0.025
0.02
0.015
m Cervical 1/3
= Middle 1/3
0.01 Apical 13

Mesial Palatal

Mesial side

111N

~ Palatal

DJstal side

| F Mesial side

Root
Palatal ~ Distal

Mesial sid Distal side

Mesial ~ Palatal

Figure 4.11 Stress value (N/mm?) on the root surface of the first and second molars in

FE model 2 when a distalizing force of 150 g was applied.
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Table 4.8 Displacement of the maxillary first and second molar crowns and roots (mm)

in FE model 2 when a distalizing force of 150 g was applied: MBC, mesio-buccal cusp;

DBC, disto-buccal cusp; MPC, mesio-palatal cusp; DPC, disto-palatal cusp; MBRA,

mesio-buccal root apex; DBRA, disto-buccal root apex; x-axis, distal direction; y-axis,

vertical direction; z-axis, lateral direction.

Displacement (mm)
Tooth Part Position AX NG A7
MBC 6.18E-05 1.02E-05 -2.11E-05
DbBC 5.57E-05 -5.53E-06 2.02E-06
Crown
MPC 2.76E-05 1.46E-05 -4.12E-06
First molar DPC 2.47E-05 -5.84E-06 8.92E-06
MBRA -1.81E-06 1.51E-06 3.79E-07
Root DBRA -4.81E-07 -1.65E-06 3.62E-07
PRA -7.76E-07 -1.10E-07 4.28E-08
MBC 8.51E-06 1.37E-06 -6.21E-06
DBC 9.10E-06 -2.88E-06 -4.35E-06
Crown
MPC 1.23E-05 2.58E-06 -6.02E-06
Second
molar DPC 1.12E-05 -5.72E-06 -4.01E-06
MBRA -1.30E-07 1.51E-06 1.35E-07
Root DBRA -5.53E-07 -1.87E-06 4.42E-07
PRA -5.58E-08 -1.42E-06 5.51E-07
First molar in FE model 2 Second molar in FE model 2
7.00E-05
6.00E-05
5.00E-05
E 4.00E-05
4;-/ 3.00E-05
% 2.00E-05 :g’:n
= 1.00E-05
8 0.008+00 _— .7 —_— -Z— Axis
-1.00E-05 X X Y

-2.00E-05

-3.00E-05

Figure 4.12 Displacement of the maxillary first and second molar crowns and roots in

FE model 2 when a distalizing force of 150 g was applied: x-axis, distal direction; y-

axis, vertical direction; z-axis, lateral direction.
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Figure 4.13 VVon Mises stress distribution (color-coded map) along the root surfaces of
the first molar in FE model 1 when a distalizing force of 200 g was applied.
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Table 4.9 Von Mises stress value (N/mm?) along the root surfaces of the first molar in
FE model 1 when a distalizing force of 200 g was applied.

i Von Mises Stress
Side R Pt value (N/mm2)
Cervical1/3 0.02322
. Middle 1/3 0.01434
Mesial
Apical 1/3 0.00675
Mesial
Cervicall/3 0.0201
Middle 1/3 0.01373
Palatal
Apical 1/3 0.00511
Cervicall/3 0.02666
i 0.01946
Distal Middle 1/3
Apical 1/3 0.01028
Distal
Cervicall/3 0.02576
i 0.01457
Palatal Middle 1/3
Apical 1/3 0.00700
Stress value (N/mm?)
0.025
0.02
0.015
®m Cervical 1/3
= Maddle 1/3
0.01 3 J » Apical 1/3
0.005
0 Root
Mesial Palatal Distal Palatal
 Mesialside | Distalside |

Figure 4.14 Stress value (N/mm?) on the root surface of the first molar in FE model 1

when a distalizing force of 200 g was applied.
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Table 4.10 Displacement of the maxillary first molar crown and root (mm) in FE model

1 when a distalizing force of 200 g was applied: MBC, mesio-buccal cusp; DBC, disto-

buccal cusp; MPC, mesio-palatal cusp; DPC, disto-palatal cusp; MBRA, mesio-buccal

root apex; DBRA, disto-buccal root apex; x-axis, distal direction; y-axis, vertical

direction; z-axis, lateral direction.

\ N Displacement (mm)
Toot Part Position AX AY A7
MBC 1.17E-04 2.10E-05 -3.04E-05
Crown DBC 1.10E-04 -1.69E-05 7.77TE-05
First MPC 6.60E-05 5.79E-05 -2.99E-05
molar DPC 6.35E-05 -2.34E-05 1.60E-05
MBRA | -4.16E-06 1.53E-06 4.53E-07
Root DBRA | -1.21E-06 -5.14E-06 2.03E-07
PRA -1.25E-06 -1.86E-06 7.54E-07
7.00E-05
6.00E-05
. 5.00E-05 +
E 4.00E-05 -
£ 3.00E-05
g m Crown
5 2.00E-05
2 B Root
e 1.00E-05
R 0.00E+00 - Axis
-1.00E-05 - X Y
-2.00E-05
-3.00E-05 -

Figure 4.15 Displacement of the maxillary first molar crown and root in FE model 1

when a distalizing force of 200 g was applied: x-axis, distal direction; y-axis, vertical
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Figure 4.16 VVon Mises stress distribution (color-coded map) along the root surfaces of
the first molar (A) and the second molar (B) in FE model 2
when a distalizing force of 200 g was applied.



Table 4.11 Von Mises stress value (N/mm?) along the root surfaces of the first and

second molars in FE model 2 when a distalizing force of 200 g was applied.

First molar Second molar
\Von Mises Von Mises
Side Root Part Stress Side Root Part qress
value value
(N/mm?) (N/mm?)
Cervical1/3 0.01716 Cervicall/3 0.00536
. Middle 1/3 0.01208 . Middle 1/3 0.00349
Mesial Mesial
Apical 1/3 0.00482 Apical 1/3 0.00101
Mesial Mesial
Cervicall/3 0.01460 Cervicall/3 0.00478
Palatal Middle 1/3 0.01073 Palatal Middle 1/3 0.00237
Apical 1/3 0.00402 Apical 1/3 0.00117
Cervicall/3 0.02143 Cervicall/3 0.00796
Distal Middle 1/3 0.01583 Distal Middle 1/3 0.00462
Apical 1/3 0.00649 Apical 1/3 0.00345
Distal Distal
Cervical1/3 0.01887 Cervicall/3 0.00632
Palatal Middle 1/3 0.01545 Palatal Middle 1/3 0.00321
Apical 1/3 0.00573 Apical 1/3 0.00280
Stress value
(N/mm?)
First molar Second molar
0.025
0.02
0.015
m Cervical 1/3
= Middle 1/3
Apical 1/3

Palatal

Mesial side

Distal

0.01
1]

Mesial

Palatal

Mesial

Root

Palatal Distal Palatal

Distal side

Mesial side

Distal side

Figure 4.17 Stress value (N/mm?) on the root surface of the first and second molars in

FE model 2 when a distalizing force of 200 g was applied.
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Table 4.12 Displacement of the maxillary first and second molar crowns and roots (mm)

in FE model 2 when a distalizing force of 200 g was applied: MBC, mesio-buccal cusp;

DBC, disto-buccal cusp; MPC, mesio-palatal cusp; DPC, disto-palatal cusp; MBRA,

mesio-buccal root apex; DBRA, disto-buccal root apex; x-axis, distal direction; y-axis,

vertical direction; z-axis, lateral direction.

\ N Displacement (mm)
Toot Part Position AX AY A7
MBC 9.28E-05 1.71E-05 -2.72E-05
DBC 8.54E-05 -8.83E-06 1.12E-05
Crown
y MPC 4.18E-05 2.10E-05 -2.55E-05
First
molar DPC 3.98E-05 -1.39E-05 2.02E-05
MBRA | -2.71E-06 8.40E-07 4.01E-07
Root DBRA | -591E-07 -2.63E-06 4.08E-07
PRA -9.53E-07 -7.03E-07 6.43E-07
MBC 2.11E-05 1.03E-06 -8.32E-06
DBC 1.86E-05 -6.29E-06 -5.19E-06
Crown
MPC 1.83E-05 8.84E-06 -7.94E-06
Second
olar DPC | 1.65E-05 | -6.19E-06 | -5.1E-06
MBRA | -7.95E-08 1.84E-06 2.15E-07
Root DBRA | -6.29E-07 -2.43E-06 4.72E-07
PRA -5.99E-08 -1.62E-06 6.21E-07
First molar in FE model 2 Second molar in FE model 2
E ;E]OE‘-[).S
g :::(:EAO: = Crown
_i - 'LVL_U: ® Root
5 1.00E-05 I - B
0.00E+00 . - — X— Y— .
-1.00E-05

-2.00E-05

-3.00E-05

Figure 4.18 Displacement of the maxillary first and second molar crowns and roots in

FE model 2 when a distalizing force of 200 g was applied: x-axis, distal direction; y-

axis, vertical direction; z-axis, lateral direction.

50



Z 0025
o
2 A
[x | ]
o002
@
4
50015 . —-80¢g
g =150 g
=]
S o0l * 200 g
g * .
% 0.005 .
p=
0 . Tooth
First molar in FE  First molar in FE  Second molar in FE
model 1 model 2 model 2

Figure 4.19 Maximum Von Mises stress value on the root surface when distalizing
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forces of 80 g, 150 g, and 200 g were applied.

First molar in FE model 1 First molar in FE model 2 Second molar in FE Model 2

X Y T X Y . q_ X ‘r_ _27
Figure 4.20 Displacement of molar crown and root when
a distalizing force of 80 g was applied.
First molar in FE model 1 First molar in FE model 2 Second molar in FE model 2

L g
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Figure 4.21 Displacement of molar crown and root when

a distalizing force of 150 g was applied.
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Figure 4.22 Displacement of molar crown and root when

a distalizing force of 200 g was applied.
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