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Figure 1. Archwire locates Imm offset from buccal surface.
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Figure 2. Correspondence of archwire-teeth relationship.
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(i2c)
(T able 2, 3, Figure 4)

33.25 gm 50.71 gm
.(p<0.05)
2. (i2pm)
(T able 4, 5, Figure 5)
25.75 gm 37.13 gm
.(p<0.05)
(0.018 ) (i2c)
(i2pm) (T able 6, Figure 6)
i2c 33.25 gm i2pm 25.75 gm
.(p<0.05)
4. (0016 x 0.022") (i2c)
(i2pm) (T able 7,
Figure 7)
i2c 50.71 gm i2pm 37.13 gm
.(p<0.05)
5. (cpm)
(T able 8, 9, Figure 8)
36.21 gm 5184 gm
.(p<0.05)



Figure 11)

10.

(cpm)
(T able 10, 11, Figure 9)

2496 gm 3491 gm
.(p<0.05)
(0.018 ) (ci2)
(cpm) (T able 12, Figure 10)
ci2 36.21 gm cpm 2496 gm
.(p<0.05)
(0.016 x 0.022") (ci2)
(cpm) (T able 13,
ci2 5184 gm cpm 3491 gm
.(p<0.05)

(Table 14, 15, 16, 17)

(p<0.05)

(Figure 12, 13, 14, 15, 16, 17)
drawing

(peeling)



Table 2. Mean friction of groups in i2c.

group mean SD.
round 33.25 + 345 gm
rect. 50.71 + 559 gm
i2e
B3
o4 4
¥
Frictions (gm) 30 m mean|
20 | os.0.
10 |
o
Round Rect
Cirections

Figure 4. Mean friction of groups in i2c

T able 3. Comparison of mean friction between groups in i2c.

round rect. Sig.

33.25+ 345 gm | 50.71+ 559 gm *
. significantly different at p < 0.05
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Table 4. Mean friction of groups in i2pm.

group mean SD.
round 2575 = 335 gm
rect. 37.13 + 559 gm
i2pm
#0
35 4
;3‘} }
25
Frictions (gm) 20 m mean|
15 |
A O5.00
5 4
g
Round Rect
Cirections

Figure 5. Mean friction of groups in i2pm.

Table 5. Comparison of mean friction between groups in i2pm.

round rect. Sig.

25.75+ 335 gm | 37.13+ 559 gm *
. significantly different at p < 0.05
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Table 6. Comparison of mean friction between different
round wire groups in i2.
i2c i2pm Sig.
33.25+ 345 gm 2575+ 3.35 gm *
. significantly different at p < 0.05
Round wires
35.00
30.00
25.00
; 2000
Frictions igm) 1500 | | mean
16.00 | os.0.
500 |
.00
2C ZPM
Wires
Figure 6. Mean friction between different direction

round wire groups in i2.

direction

Table 7. Comparison of mean friction between different direction

rectangular wire groups in i2.

i2c i2pm Sig.

50.71+ 559 gm 37.13+ 559 gm *

. significantly different at p < 0.05
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Frictions (gm) 30.00
2000
10.00 1
oog

RC 2PN
Wires

Figure 7. Comparison of mean friction between different
direction rectangular wire groups in i2.

Table 8. Mean friction of groups in ci2.

group mean SD.
round 36.21 £+ 254 gm
rect. 5184 + 436 gm

Frctions 30 W imean

as0
20 |
10

0

Found Rect

Wires

Figure 8. Mean friction of groups in ci2.



Table 9. Comparison of mean friction between groups in ci2.

round rect. Sig.

36.21+ 254 gm | 51.84+ 436 gm *
. significantly different at p < 0.05

Table 10. Mean friction of groups in cpm.

group mean SD.

round 2496 + 273 gm

rect. 3491 + 742 gm
cpm

35
30|
25

Fricticns B meaEn

Oos.0.

Round Rect

Wires

Figure 9. Mean friction of groups in cpm.
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Table 11. Comparison of mean friction between groups in cpm.

round

rect.

Sig.

2496+ 2.73 gm

3491+ 742 gm

*

. significantly different at p < 0.05

Table 12. Comparison of mean friction between different direction
round wire groups in c.

ci2 cpm Sig.

36.21+ 254 gm 2496+ 2.73 gm *

. significantly different at p < 0.05

Rowrd wire

40.00
35.00 1
J0.00 |
25.00 |
Frietions (gm) 20,00 1
15.00
10.00 |
500 1
.00

H mﬁan.
os.0.

CPM ciz

Crreetions

Figure 10. Comparison of mean friction between different
direction round wire groups in c.
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Table 13. Comparison of mean friction between different direction
round wire groups in c.

ci2 cpm Sig.

5184+ 4.36 gm 3491+ 742 gm *

. significantly different at p < 0.05

Rectanguiar wire

60.00

Frictions 30,00 -
2000 |
10.00 |
0.00

H mﬁan.
os.0.

CPM ciz
Directions

Figure 11. Comparison of mean friction between different
direction rectangular wire groups in c.

Table 14. Comparison of mean friction between same distance but
different direction round wire groups.

sum of sg. | mean sg. F ratio Sig.
inter-group | 1110.958 370.319 39.940 *
intra-group 407.958 9.272

. significantly different at p < 0.05
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Table 15. Results of Sheffe's multiple range test comparing
directions in round wire group.

i2c cpm ci2
i2c
cpm
ci2 N.S.

. significantly different at p < 0.05
N.S. : non-significant

Table 16. Comparison of mean frction between same distance but
different direction rectangular wire groups.

sum of sg. | mean sg. F ratio Sig.
inter-group | 2435.104 811.701 30.775 *
intra-group 1160.35 26.372

. significantly different at p < 0.05

Table 17 . Results of Sheffe's multiple range test comparing
directions in rectangular group.

i2c cpm ci2
i2c
cpm
ci2 N.S.

. significantly different at p < 0.05
N.S. : non- significant

- 17 -



Amonton
Amonton's Law . Hire
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molecular theory
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37)

2 (T able 18.)

Table 18. Factors that affects friction in between archwire-bracket

interfaces.
FACT ORS
mechanic bracket material, manufacturing process

width, height and design of slot
First order bend ( in/fout )
Second order bend ( angulation )
T hird order bend ( torque )

archwire material, surface roughness, stiffness
cross- sectional shape/ size

ligature material, method/tightness

appliance inter-bracket distance
height of bracket slot
retraction force

bionic saliva, plaque, aquired pellicle, corrosion
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(abstract)

A study on the frictional force between bracket-archwire interfaces
according to changes of directions of retraction along the archwire.

June-Heon Kim
Department of dentistry
Graduate School
Dankook University

Advisor: Professor Jin-Woo Lee

Retracting anterior teeth to extraction site by sliding mechanics may result
in frictional force and it is required that can overcome the frictional force. In
the case frictional force is so excessive, it is in need of as much orthodontic
force as can bring about inadequate reactions physiologically and the loss of
anchorage. So it is advisable to minimize frictional force in sliding
mechanics. But the past experiments had been taken largely on the effects
of changes on the material and mechanical sides of the archwire and/or the
bracket, then we studied on the effects of changes of directions of retraction,
for example; retracting lateral incisor toward canine or 1st premolar position
and canine toward lateral incisor or 1st premolar position. Also the past
experiments had taken the archwire as a straight line but it is a curved line
in actual clinical condition. So it was decided to verify that the directional
changes of retracting the brackets along the curved archwire could be
valuable factors which can influence the frictional forces between bracket
and archwire interfaces.

For the experiments samples had been made up of Synergy™ bracket for
upper canine and lateral incisor, and upper proform BRP™ 0.018" round wire
and upper proform BRP'™ 0.016" x 0.022" rectangular wire for archwire, and
RMO"™ elastic module for ligature material. The test groups consisted of
lateral incisor group and canine group. The lateral incisor group was
composed of 2 subgroups according to the directions of retraction; group
which retracted lateral incisor bracket toward canine position and group

- 27 -



toward 1st premolar position. The canine group was composed of 2
subgroups according to the directions of retraction; group which retracted
canine bracket toward lateral incisor position and group toward 1st premolar
position. Each group was divided into 2 subgroups in relation to the
cross- sectional shape of archwires; round and rectangular.

Following results were obtained by measuring frictional forces between
bracket and archwire interfaces applying tensional forces on brackets ligated
with elastic modules along the curved archwires.

1. The round archwire group showed significantly less mean frictional force
value ( p<0.05 ) than the rectangular archwire group in all the group.

2. The group which retracted lateral incisor bracket toward premolar position
showed significantly less mean frictional force value ( p<0.05 ) than the
group which retracted lateral incisor bracket toward canine position in all
the lateral incisor group.

3. The group which retracted canine bracket toward premolar position
showed significantly less mean frictional force value ( p<0.05 ) than the
group which retracted canine bracket toward lateral incisor position in all
the canine group.

4. Comparisons according to the directions of retraction showed significant
different mean force value ( p<0.05 ) except between groups which retracted
lateral incisor bracket toward canine position and groups which retracted
canine bracket toward lateral incisor position among the groups which
retracted brackets in almost the same distance ( lateral incisor toward
canine, canine toward lateral incisor and canine toward premolar position )
along both round and rectangular archwires and the mean frictional force
decreased as following; the group which retracted canine bracket toward
lateral incisor position, the group which retracted lateral incisor bracket
toward canine position, the group which retracted canine bracket toward
premolar position.

Generally it is postulated that the more retraction force would be required
if the longer the retraction distance is in sliding mechanics but the results
of this experiment showed that the less retraction force was required when
the more distally it was retracted. And it would need more retraction force
despite of weaker anchorage of anteriors when retracting anteriorly because
more frictional force would generate than posteriorly. So when retracting
teeth anteriorly one should be careful about the retraction force and losing
the anchorage of anterior teeth.

- 28 -



