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Abstract 

BACKGROUND: Condylar fracture can occur under direct and indirect forces, and however, its risk and 

correlation with the impact site are rarely reported. 

OBJECTIVE: To quickly establish normal mandible three-dimensional finite element model and to analyze the 

strain conditions of the condyle under force at different parts of the mandible. 

METHODS: An adolescent volunteer was examined by multilayer spiral CT scans, whose mandible was normal 

and oral cavity was healthy. We used the reverse engineering software Mimics and large finite element software 

MSC.Patran to establish the three-dimensional finite element model of the mandible and to verify the feasibility of 

the model in the impact test at the body of the mandible, chin, mandibular angle and condyle. 

RESULTS AND CONCLUSION: A rapid establishment of mandible dimensional finite element biomechanical model 

could reproduce the morphology of the mandible, which was able to obtain the overall visual impression of the 

mandibular condyle. Geometric model included 80 044 nodes and 18 441 units. The mandibular chin, one side of the 

body, mandibular angle and condyle were given 100 N force respectively. The maximum equivalent stress of the bone 

cortex appeared in condylar region. So the mandibular condylar fractures were at the greatest risk. Experimental 

results contribute to mechanically analyze the condylar fracture type and to judge the severity of fractures. 

 

Subject headings: Mandible; Finite Element Analysis; Biomechanics  

 

Wu FH, Huang DY, Guo ZG, Du MJ, Ma N, Niu JC. Three-dimensional finite element analysis of stress distribution 

of mandibular condylar under indirect force. Zhongguo Zuzhi Gongcheng Yanjiu. 2015;19(29):4667-4671. 
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���� 10 ����	�  

���� ���	(Hu) 
�(kg/m3) ���(MPa) ��� 

�� 1 226�521 0.534 4 438.77 0.3 

�� 2 521�816 1.094 9 3 773.65 0.3 

�� 3 816�1111 1.655 504 13 044.53 0.3 

�� 4 1111�1406 1.882 359 19 175.43 0.3 

�� 5 1406�1701 2.109 218 26 977.53 0.3 

�� 6 1701�1996 2.336 073 36 651.95 0.3 

�� 7 1996�2291 2.562 928 48 400.19 0.3 

�� 8 2291�2586 2.789 783 62 423.64 0.3 

�� 9 2586�2881 3.016 638 78 923.70 0.3 

�� 10 2881�3071 3.243 493 98 101.75 0.3 
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Figure 4  The maximal 

pressure stress region is 

shown on the bilateral 

condyles under force at the 

chin  
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Figure 5  The 

maximal t pressure 

stress region is shown 

on the ipsilateral 

condylar neck under 

force at the mandibular 

angle 
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Figure 6  Variation of 

mandibular stress under 

force at the right 

mandibular body     
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Figure 3  The finite 

element mandibular 

model with material 

properties     
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Figure 1  Generated 

three-dimensional surface 

model of the mandible 

with Mimics 
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Figure 2  Generated 

mandible body mesh 

model with Patran 
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Figure 7  Variation of 

mandibular stresses under 

force at the right condylar 

neck      
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