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Bending mechanical properties of the thermoplastic materials

Zou Jian-ming, Zhu Fang-yong, Chen Yu-hua

Abstract

BACKGROUND: With the development of the thermoplastic technology, the thermoplastic materials modified appliance

becomes being used in orthodontics.

OBJECTIVE: To observe the differences of bending mechanical properties among the thermoplastic materials with different

thicknesses.

METHODS: The experiment was performed at room temperature of 25 °C, and the thermoplastic material Simona with thickness
of 1.0 mm, 1.2 mm, 1.5 mm, and 2.0 mm were involved, 10 pieces of each type. The Simona were tested by universal testing
machine before treatment (area was 40 mmx25 mm) and after formation with different rectangle moulds (volume was 50 mmx
10 mmx5 mm) in order to compare their bending mechanical properties.

RESULTS ANS CONCLUSION: The modulus, yield strength and the maximum stress of the Simona 2.0 mm were the highest
with different treatment (P < 0.05), and there was no fracture. The materials with different thicknesses and shapes have different
mechanical properties. The Simona 2.0 mm is suitable for functional appliance base on its high mechanical properties.
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Figure 1 The moulds of formation group A
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Figure 2 The moulds of formation group B
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Figure 3 The modulus of the thermoplastic materials
with different thicknesses
3 AR EA R BT AT R E

PR B FRAORHE SN AL TEB BOA,  1IE R FIR B
(R IE N AR RS AR, T ARk ™ AR i A T8 Mk 2 R BT 1) 4
bro SR EIR: HUBEER RN G, R EE
Wik (P < 0.05), HE#EHS, &4+ Simona
2.0 mmiy 5 5T 5 A =i (P < 0.05).
2.2 BAYBEGE R HATE W AR AT B R IRIR R
#R NE4,

O Simona 1.0 mm
B Simona 1.2 mm
O Simona 1.5 mm

200 f O Simona 2.0 mm c
< c
E 1501
£ b
s b
[=2) L
§ 100 a a
1]
E 50
=
O 1 1 ]
Untreated Formation Formation
group group A group B

2P < 0.05, vs. Simona 1.0 mm group; op < 0.05, vs. Simona
2.0 mm group; °P < 0.05, vs. Simona 1.0 mm group

Figure 4 The yield strength of the thermoplastic
materials with different thicknesses
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Figure 5 The maximum stress of the thermoplastic
materials with 4 different thicknesses
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Figure 6 The stress-strain curve of the untreated

thermoplastic material Simona 1.5 mm
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