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Finite element analysis for the biomechanical properties of maxillary second molars
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Abstract: Based on the stress of maxillary second molars during chewing, a finite element model of maxillary second molars
with high geometric similarity was established for analyzing the biomechanical properties, and the maxillary second molars with
dental caries were also analyzed with finite element method. The three-dimensional CT scanning data of human maxillary second
molars were generated through cone beam CT images. MIMICS, Geomagic and other software were used to reconstruct the

maxillary second molar, and to establish the finite element model. Three kinds of human chewing statuses were analyzed with

finite element method. In this study, the finite element analysis of maxillary second molars is used to perform numerical simulation

for the biomechanical properties of the second molars during chewing, which helps dentists to understand the biomechanical
properties of the second molars and provides a theoretical basis for the dental treatment.
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Fig.1 Von—mises stress diagram without gum
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Fig.2 Three—dimensional solid figure of human maxillary

second molar
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a: Center point loading

b: Load in full occlusion
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Tab.1 Material characteristics of human second molar

Material Modulus of elasticity/Pa Poisson ratio
Dentin 18.6x10” 0.31
Dental pulp 30 000 0.34
Gums (Pure titanium) 110x10° 0.33
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Fig.3 Schematic diagram of three loading cases
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Fig.4 Von—mises stress diagram under 120 N pressure loading
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Fig.5 Von—mises stress diagram in full occlusion

33 HRERERETHAZH

Hh g e R AU L P R A Iz, L
T = B 6 Frzs , AR E e — B 24 S (AR R )
WA 2 1.58 MPa. T 7 A 4 B g DA (2 3 Ffin 48k
AP ERARAY (LI 1) B3 VA AR I A P LR
TEX RIS ARAE T, 16 52 2 B 0 HAl X S L
ANTPEEFEE VT 2 P S s 2 (A AR B £ 7 g W

it 22 A ' P ) T R0/ N T sl /) 5 B o 288 37 5 3 %
[ [0 DX IURS Sl sl ) , 50 SR 2 FE R AR/

6 FREILEIRZST Von—mises 271

Fig.6 Von—mises stress diagram of the central occlusion
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