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Table 3. Differences (t-value) between 016" x .022" rect. arch wire and .016"" round arch wire

_ e
008" x .03C" | .009"” x .030" | .010" x .030" | .009" x .032" | .009“ x .036"
Stiffness
(grams/mm) -3.5 2.80 } 0.00 -4.8 0.89
50 grams 2,39 0.40 3.97** -0.92 -0.94
100 grams 3.15 3.97 3.60%* 0.70 0.70
200grams 0.50 10.36 ' 097 0.73 0.29
400 grams 10.63*** 7.94%x* 0.30 -6.37 0.00
Percent recovery i 1.38 i 0.90 1.15 -6.8 1.45
=+ p <0001, ***p <0.001
wire7bel t -7 A9 Table 3.0 wehi glo 218b qbaeF percent recoverys Table 4o
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Table 4. Stiffness and activation & 50, 100, 200, 250
grams force and percent recovery in three
different alloy type springs.

Hi Tl Elgiloy Sentalloy P
" Stiffress 55.21 | 42.62 7.74
{grams/mm) +518 | £1.75 +0.08 bl
1.13 1.52 0.87
50 grams +0.04 | *0.04 +0.05 *ur
(7.21) (9.74) (5.57)
2.10 2.87 1.74
100 grams +0.05 +0.07 +0.05 rex
(13.46) | (18.40) {11.15)
4.01 5.56 8.74
200 grams +0.10 | £0.05 +0.20 il
(25.72) | {35.65) (56.00)
4.95 6.86 13.23
250 grams +0.12 | *0.11 +0.10 wen
(31.73) | {43.99) 184.78)
B S
Percent 93.45 93.26 98.33
recovery +0.99 +0.99 276 il
0 il O
Mean £S.D ***p < 0.001

(Percentage) = Activation / 15.5 x 100
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— ABSTRACT —

A STUDY ON THE MECHANICAL PROPERTIES OF ORTHODONTIC
OPEN COIL SPRINGS

Kyu-Chan Park, D.D.S., M.S.D., Sang-Cheol Kim, D.D.S., M.S.D,, Ph. D.

Department of Orthodontics, College of Dentistry, Wonkwang University

It was the purpose of this study to analyze and compare the mechanical properties of ortho-
dontic open coil springs. Four variable factors were presented — wire diameter (.008", .009",
.010"), lumen size (.030", .032", .036"), arch wire size and shape (.016” round, .016" x .022"
rect.) and alloy type (HiT II, Elgiloy, Sentalloy).

The total 104 specimens were divided into 13 groups, and compression test was performed
on an Instron test machine. The load-deflection curve of each open coil spring was obtained,
from which, the load-deflection relations, stiffnesses, percent recoveries were computed statisti-
cally.

The results were obtained as follows:

1. When the lumen size of the coil spring remained constant, stiffness and percent recovery
increased as the wire diameter increased.

2. When the wire diameter of the coil spring remained constant, stiffness and percent recovery
decreased as the lumen size increased.

3. The effect of size and shape of arch wire on the coil spring was not statistically significant.

In alloy types, stiffness was the greatest in HiT II (55.21), Elgiloy (42.61) and Sentalloy

(7.74) in that order. Sentalloy exhibited superior percent recovery and long range of action.
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