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[Abstract] Objective To compare the different displacement of cobalt-chromium (Co-Cr) alloy and polyetheretherketone
(PEEK) frameworks of removable partial denture (RPD) on a patient’s abutment teeth, mucosa and the stress distribution
on the frameworks. Methods A patient with Kennedy Class [ was chosen. The RPD in vivo model with two different
framework materials was built by the scanned data of the cone beam computed tomography (CBCT) and master models, which
were processed by Mimics, Geo- magic studio, EXO-CAD and Abaqus/CAE. The displacement and stress distribution of the
models were investigated. Results The maximum displacement of abutment teeth and the stress on the PEEK framework
were smaller than that of Co-Cr alloy. The maximum mucosa displacement of the PEEK framework was larger than that of
Co-Cr alloy, with an even distribution. Conclusion For patients with distal-extension absence defect, the PEEK framework
can protect the abutment teeth and periodontal ligament. Stress is even and relatively small inside the framework. However,
the PEEK framework will increase the stress on the mucosa of the edentulous ridge, which is harmful for patients with bad
mucosa and bone loss condition.
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Fig 1 Finite element model construction process
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Fig 2 Design of removable partial denture framework
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Tab 1 Number of nodes and cells after meshing

H REREE PAICAREL
[iiSEs 21089 96 388
Rl 107 848 522017
RS 17784 83 941
) 1786 1825
SR EZ 4| 62 049 243 121
SCH2 60 569 237101
A4t RIS 46312 193 128
TR 45577 190 160
ANLF  ZBIANTHF 31521 140 673
KHDNTF 37252 167 984

THe, BREGMESN AR BRI B ik |

A mETE . BIB L ERRE, R | AL
Pl o R ER AR S PR SRR, 4
W8 Vollmer 35U IF 5 H Y 2 J S XUk 14 17 g vy 2 i
AVOESH U AR N AL <7 5%, LB
BesfbE B R E =0.05 MPa; 4R AE Bre>7.5%HT
SRR N E,=0.22 MPa.,

® 2 SEBMRNNESH

Tab 2 Mechanical parameters
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Fig 3 Abutment displacement, mucosal displacement and the stress of framework
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Tab 3 Displacement and stress after loading
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