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ABSTRACT

The purposes of this investigation were to determine and compare
generated force, displacement and percent elongation at elastic limit of three-
loop and four-loop closed, open and wide space orthodontic elastomeric chains,
and to determine and compare the remaining force and the force degradation
among three forms of elastomeric chains with simulated tooth movement.

Six groups of three-loop and four-loop closed, open and wide space of
orthodontic elastomeric chains were stretched by Lnstron® universal testing
machine for tension testing and verified the elastic limit. The results at‘elastic
limit showed as following: 1) The generated force, displacement and percent
elongation among six groups were different. 2) The generated forces of the
closed and open forms were almost the same, but they were significantly
greater than wide form (p< 0.01). 3) The generated force showed significantly
different only by form, but the percent elongation showed significantly different
by both form and number of loops (p< 0.001).
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Three groups of elastomeric chains; four-loop closed form, three-loop
open and wide forms; were initially stretched to 22.5 millimeters on metal jigs
and the initial forces exerted 300 to 400 grams. The force magnitudes were
measured at the initial activation, the first day and every week for six weeks
with reduction of chain extension, 0.5 millimeters per week. The results
revealed as following: 1) The force decay patterns of all groups were relatively
similar. 2} The greatest force degradation showed on the first day, 30-40 % per
day, thereafter through six weeks the force degradations were 0.5-1 % per day.
3) The force decay rate showed significanily different only on the first day to
the other time intervals (p< 0.01).

The elastic relaxation, reduction of chain extension, amount of imtial
force and the geometric configuration of elastomeric chains effected on the force
magnitudes in each time period. The closed form had the greatest elastic
strength with the least force decay rate, and it also established the effective

tooth movement force for long time period.



