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Effects of cement base with different thickness on stress distribu-
tions of restored tooth

LIU Zhan'?, QIAN Ying-Lia, LIU Dan*, YANG Jin-Bo*, FAN Yu-Bo’', JIANG Wen-
Tao' (1. Laboratory of Biomechanical Engineering, Sichuan University, Chengdu 610065, China; 2. State Key

Laboratory of Geohazard Prevention and Geoenvironment Protection, Chengdu University of Technology,
Chengdu 610059, China; 3. Strength Room, AVIC Chengdu Aircraft Design & Research Institute, Chengdu
610041, China;4. State Key Laboratory of Oral Diseases, Sichuan University, Chengdu 610041, China; 5. Key
Laboratory for Biomechanics and Mechanobiology of Ministry of Education, Beihang University, Beijing 100083,
China)

Abstract; Objective To study the effects of cement base with different thickness on the stress distributions of re-
stored tooth by finite element method. Method A three-dimensional finite element model of a restored first man-
dibular molar with class 1 cavity was developed based on Micro CT. The thicknesses of cement base with light-
cured glass ionomer (Vitrebond) and self-cured calcium hydroxide ( Dycal) were chosen as 0.5 mm, 1.0 mm,
1.5 mm and 2.0 mm, respectively. Occlusal load of 250N was applied to compare the peak maximum and mini-
mum principal stresses of the tooth, restoration and cement base in each model. Results With Dycal of 2mm,
the peak maximum principal stress of the tooth was higher than its tensile strengths, and the peak maximum/min-
imum principal stress of the cement base was both higher than its tensile and compressive strength. Moreover,
the peak maximum principal stress of the restoration was about 90% closer 1o its tensile strength with Dycal of 1.5
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mm and 2 mm. With Vitrebond, it also showed that the peak maximum principal stress of the tooth, restoration

and cement base appeared in the models with cement base of 1.5 mm and 2.0 mm. Conclusions

To prevent

the failure in restored tooth, it is advised to use thinner cement base, and the thickness of cement base should be

considered from 0.5 mm to 1.0 mm in clinic.

Key words : Restoration; Cement base; Materials properties; Finite element analysis
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2.0 36.47 -26.12 63.09 -95.68
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