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ABSTRACT

Clear aligners are popular in the field of dental orthodontic treatment because they offer a discreet alternative
to braces due to their use of transparent materials. They are formed from flat transparent polymer materials by
hot pressed molding. It is necessary to know the mechanical properties of the polymer materials to be able to
form the exact shapes of the clear aligners. However, this information is not publicly available. In this study, we
present a method to reliably measure the mechanical properties of clear aligner polymer materials and analyze
the factors effecting these mechanical properties. First, we surveyed standards related to the mechanical properties
of polymer materials to obtain reliable data. Consequently, ISO 527 was selected for use in this study because
of the size and thickness of the flat transparent polymer material. The uniaxial tensile tester was constructed and
it was verified whether displacement of a crosshead could be regarded as a displacement of gauge-length by
optical analysis. Uniaxial tensile tests of three thicknesses from three different companies were performed and
each engineering stress-strain curve was measured. Tensile strengths and elastic moduli were obtained by analysis
of the stress-strain curves. The tensile strength and elastic modulus of ISO 527 was found to be approximately
50MPa and 2.3GPa, respectively. Both values showed material and thickness dependency.
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Fig. 2 A schematic diagram of specimen for uniaxial
tensile test (h means thickness)
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Table 1 Candidated international and national standards of tensile test specimen of polymer materials for

clear aligners

Standard Type Materials Lo L 13 bl b2 h
ASTM D638 v Rigid and non- rigid plastics 25 65 =115 6 9.53 32
ASTM D882 - sheet 100 100 100 | 5~25.4 - <1

ISO 527 5 sheet 25 80 =115 6 25 <1
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Table 2 Measured mechanical properties of polymer
for clear aliner

Thickness Strength Young's
(mm) (MPa) Modulus (GPa)
0.5 55.9 2.33
A 0.75 56.7 2.36
1.0 50.1 2.19
0.5 56.9 2.51
B 0.75 47.6 2.15
1.0 48.8 2.13
0.5 52.2 2.30
C 0.75 50.8 2.30
1.0 49.5 2.19
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