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Effects of dental cements on the stress distribution in amalgam-restored teeth
ZHAOShou-liang,ZHANGShao-feng,L1Y un,LIUHan,WANGMei-ging
School of Stomatol ogy,FourthMilitaryMedical University,Xi'an710032,China

Abstract: Objective Toeval uatetheeffectsof 5kindsof basematerial sonthestressdi stributionanddef| ectioninamal gam-
restored teeth. Methods A computerized two-dimensiona finite-element of the tooth model first molarwasestablished.
Various dentd cementswithathicknessof0.5mmandamal gamrestorationswiththicknessof 2mminthepreparedcavity
weresi mul atedandsubjectedtomicrohardnesstest(load=45kg). T hestressesanddefl ectionsal ongthecavitywallinterface
wereanalyzedbyfinite-elementmethod. Results Highstressanddeflectionoccurredmainlyatthelineangl eof thecavity,this
couldbemagnified byusingcementswith lowerelasticitymodulus. The maximum compressive stressatthelineangle
inducedbycommonZOEorCa(HO), wasi ncreased3. 3ti mesor 2timesanddef| ecti onsi ncreasedby 40%and25%respectively
thatbyZincphosphateandglassionomer. Conclusions Modulusel asti city of cementpl aysani mportantrol ei naffectingthe
fracturestrengthofthe amalgamrestoredtooth. Thelowertheelasticitymodulus, thehigherthestressesanddeflections

inducedinthedentine.Fromthepointof mechanical property,zincphosphatei soneofthebestdental cements.
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Tab.1 Elasticity modulus and Poisson's ratio of
materials simulated inthe model 2
Materia Modulusofelasticity(GPa) Poissorsratio
Enamel 82.5 0.33 2-5
Dentin 18.6 0.31
Pulp 0.002 0.30
Amagam 62.0 0.35
Zincphosphate 224 0.35
Glassionomer 5.0 0.25
Zincoxide-eugenol
Reinforced 35 0.35
Common 0.288 0.40
Caciumhydroxide 0.367 0.40
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