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Three—dimensional finite element analysis of edentulous mandibular

four—implant overdenture via ball cap and Locator connection
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[ Abstract |Objective ; To analyze the influence of two connection ways via ball cap and Locator on stress distribution of mandible,im—
plants and abutments under different loading modes by establishing finite element models of edentulous mandibular four—implant—
supported overdenture. Methods : The cone beam computerized tomography (CBCT) data of edentulous mandibular patients were col-
lected,,and three—dimensional finite element models of implant—supported overdenture via ball cap and Locator connections were
established respectively by Mimics,GoxInagic Studio, Solid Works software ,and stress distribution on the mandible,implants and abut—
ments under different loading modes was analyzed combined with ANSYS software. Results: DUnder different loading modes, stress
concentration was found on cortical bone of the neck of implants and lower margin of mandible median lingual region via the two
connection ways,but the max equivalent stress(von Mises stress) was located on cortical bone of lower margin of mandible median
lingual region. @Stress concentration was found on the neck of implants and the contact zone of implants and abutments. 3Stress of

the above areas of stress concentration via Locator connection was lower than that of ball cap connection under the same loading

EZEMB % 7, Email ;1220938208@qq.com,
BMRFE . oS,

MRS 4 % Email; fuxiaomingl256@sina.com,

EEME - BERFEMELALLHTA (5% .81400572); FAFTE
FRH R A 3R B (%5 :20142051) ; EA T AL
BRI R F BN A B (% :cs2015jcyjA10027) ;2016 &
AHRAMAME RN TS AL, EATELAHESEH
Bt R F 8 A B (%% :2013-2-071),

£ 55 H KR - http://www.cnki.net/kems/detail/50.1046.r.20161215.1151.042:html
(2016-12-15)

mode. Conclusion;DThe max von-Mises tress of four-implant—
supported overdenture is located on cortical bone of lower mar-
gin of mandible median lingual region,rather than cortical bone
the neck of implants. @The von-Mises tress of overdenture by
Locator connection is lower than that of ball cap connection;
overdenture via Locator connection is more favorable to- the
physical health of alveolar bone and long—term persistence of
implarits.

[Key words])edentulous mandible;four implants;overdenture;

ball cap;Locator;three~dimensional finite element
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Fig.1 Models representation
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Tab.3 Mechanical properties of the materials
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e 3.00 0.45 [7]
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ek 28.30 0.30 [5]

RATFERTER 44.10 0.40 [11]
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Fig.2 Boundary condition and loading mode of the finite element model
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Fig.3 von-Mises stress distribution of cortical bone
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Fig.4 von-Mises stress distribution of implants
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Fig.5 Comparisons of the von-Mises stress of cortical bone,
implant and abutment
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