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## 4076107232 : MAJOR ORTHODONTICS
KEY WORD: PREFORMED CUSPID RETRACTION SPRING / STRESS PATTERN
PHOTOELASTIC TECHNIQUE
BANCHA SAMRUAJBENJAKUN : COMPARATIVE STUDY OF STRESS DISTRIBUTIONS
FOLLOWING 3 CANINE RETRACTION SPRINGS.
THESIS ADVISOR : PROF. SMORNTREE VITEPORN , COADVISOR: ASSIST.PROF.VIRAT
CHOMKWAH , Ph.D. 80 pp. [SBN. 974-333-865-9

The purposes of this study were to describe stress distributions created by 3 canine retraction springs
(preformed PG universal retraction spring , preformed mandibular cuspid retraction spring , preformed
Burstone retraction spring) at different levels of force, and to compare stress distributions of the three springs

activated as recommendation,

The samples composed of PG universal retraction spring , mandibular cuspid retraction spring and
Burstone retraction spring. Stress distributions produced by the 3 canine retractors were studied by photoelastic
technique on a birefringent model of the left mandibular arch where the first premolar was extracted. The

model composed of canine, second premolar and first molar teeth.

The result indicated that stress distributions were different . The PG universal retraction spring at
the force level less than 100 grams produced distal crown tipping . At force level between 100-200 grams the
canine movement was almost bodily . Forced above 200 grams,the canine movement becamc severe distal
crown tipping . The mandibular cuspid retraction spring at force level less than 100 grams produced distal
crown movement and mesial root movement .At force between 100-200 grams the canine movement was
almost bodily . Forced above 200 grams tipping movement with distal crown movement and mesial root
movement became remarkable The Burstone retraction spring at force less than 100 grams produced mesial
crown tipping and distal root movement . At force level between 100-200 grams produced distal crown
tipping .Forced above 200 grams still produced remarkable distal crown tipping. Stress distributions when
activated the 3 springs as recommended by the manufacturers were as follows: the PG universal retraction
spring at 1 mm activation and mandibular cuspid retraction spring at 2 mm activation produced similar stress
patterns indicating nearly bodily movement of the canine. The Burstone retraction spring at 6 mm activation

produced distal crown tipping .
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Colour Sequence in Stressed Transparent Material Viewed in White Light

Approxi- [
mate
Relative Colours Extinguished Colour Order
Reraraa- Observed
tion r. |
500 — Grey
2000 — White
4000 Violet Yellow
4500 Blue Orange 1
3300 Green Red st

5900 Yellow Purple
6500 Orange Blue
7000 Red Green
800C Deep red (ist) Violet (2nd) Yellow-
9000 Blue Orange
10,009 Green Red 2nd
11,800 Yellow (2nd) Violet (3rd) Purple
13,00C Orange-red (2nd) Indigo (3rd) | Emerald green
14,000 Red (2nd) Blue (3rd) Pale yellow
15,500 Deep red (2nd) Green (3rd)
Violet (4th) . | Pink 3rd
17,000 Yellow (3rd) Indigo (4th) Pale green
19,000 Orange (3rd) Blue (4th) White J
21,000 Red (3rd) Green (4th)
Violet (5th) Pale pink
24,000 Deep red (3rd) Yellow (4th)
Blue (5th) Violet (6th) Pale green 4th
25,000 Orange (4th) Green (5th)

Indigo (6th) White
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Bracket-CR
Crown length Root length distance
(mm) (mm) (mm)

Tooth lengths for maxillary canines

s 8 11 8

a 9.5 16.5 1

1 12 20.5 14.5
Tooth lengths for mandibular canines

s 8 11.5 . 8

a 10 . 15 i

1 12 20.5 14
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{rhnn ) (Gm.) (Gm.) (Gm.-imm.) (Gm-nun.) (Cione - ) (num.) (1.}

0.0 0.0 113.5 23 23584 0.0 0.0 0.4t

0.5 15.4 107.7 3221 (23845 RN 223 1719

1.0 330 102.1 414.06 -2 3088 383 12.6 4.7

1.5 S0.8 97.1 496.6 -2 4354 357 98 481

2.0 68.5 924 5751 =35 353 : 8.4 359

25 84.7 87.5 © o 655.0 b i S 320 7.7 292

3.0 102.3 Bd.2 728.7 2. 4882 347 7.1 243

3.5 118.7 79.4 797 .6 =2.506.0 RRIR] 0.7 211

3.0 135.6 759 869 3 — 25206 KRE 0.4 18.6

4.5 151.9 2.4 930 4 - 25353 23 6.2 16.7

5.0 167.7 691 10016 =2.5504 3.6 6.0 152

5.5 183.9 65.9 1.070.1 -~ 2.5859.0 32.5 59 [3.9

6.0 2(X).6 63.3 1.126.4 -23.871 4 332 5.0 12.8
A = Distal activation.
Fn = Horizontal foree.

fv = Venical force.

M., Anterior moment,

My = Posterior moment.

F/A = Load-deflection rate.

M,,/F = Anterior moment-to-force ratio.
M, /F = Posterior moment-to-foree ratio,
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Characteristice of some Retraction Components

Retraction Stiffnese M/ | Q/p El P

Component (g/mm) (mm) (g cm™) (9
—

Opea U loop 1 ] 86.1 s7 047 250 50

Closed U loop U_’ e74 48 041 250 S0

QOpen U koop

whth hols U 60.8 7.05 057 250 50

Ciosed U loop -

it telix Q 458 801 048 250 50

Ricketts

Retractor s w0 03 295 50

Ricketle d -

Retrestor ‘—g_ng- azs 17.0 e 285 50

PG Retractor _z y 174 | as7 035 580 50

PG Retractor —&Q.g- 4 222 -12e | se0 50
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ROOT UPRIGHTING
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ELGILOY wire will upright and
parallel the cuspid roots where
small ranges of movement are
required,

€. Double - triplet Quad T loops
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of the teeth must be tied together
10 avoid spacing
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FORCE

LENGTH | OF BENDING
@ 30mm + 70 grams
@ 25mm + 80 grams
@ 20mm + 100 grams
@ 10mm + 200 grams
@ 5mm +400 grams
@ 4mm + 500 grams
@ 3mm + 600 grams




i o o [ a a ar a I ar a . .
TunsdifaimihmmimsdaiuadTesiiaduida nesana Tasade g1 (double vertical helical

closing loop)dz3in 19 lauseft 18 liadlszanar 75 nfuseaseiinaues

’Length of wire in Force per mm
compound loops of activation

Vertical Closed Helix Loop E 24mm 120 gms/mm
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Double Vertical Crossed “T" SQ 40mm 80 gms/mm
Closing Loop
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Dout_;|e Verticat Helical 60mm 75 gms/mm
Closing Loop
Double Closed Extended Helical —g'z 70mm 50 gms/mm
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WORK ELASTIC YIELD TENSILE
DONE SLOPE STRESS STRENGTH ELONGATION

(N .mm) (N/mm) (MP2) (M Pa) (%)
0.0000 249 01187 0.1340 0.0000

MAX LOAD AT  POSTTEST
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(N) (N) (N>
13.40 0.0000 0.0000
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