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Abstract 

This study aimed to compare the mechanical behavior of circumferential and RPI clasps manufactured in cobalt–chromium 

(Co-Cr) and polyether ether ketone (PEEK) using three-dimensional finite element analysis (FEA). A 2×2 factorial in silico 

design was applied with four experimental groups (n=16 models). Dislodgement forces, von Mises stresses, and retentive tip 

displacement were evaluated. Co-Cr clasps showed higher stress concentration and lower displacement, while PEEK clasps 

exhibited lower stresses with greater elastic deformation. These findings suggest that PEEK is a viable alternative material for 

removable partial denture clasps in clinical situations requiring reduced stress transmission to abutment teeth. 
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Introduction 

Removable partial dentures remain a common solution for 

partially edentulous patients. The selection of clasp design 

and material significantly affects retention, stability, and 

stress distribution. Traditional Co-Cr alloys provide rigidity 

and retention, while high-performance polymers such as 

PEEK offer improved biocompatibility and aesthetics. 

However, their biomechanical behavior requires further 

evaluation. 

 

Materials and Methods 

A 2×2 factorial design was implemented. Four groups were 

analyzed: circumferential Co-Cr, circumferential PEEK, 

RPI Co-Cr, and RPI PEEK. CAD models were converted 

into 3D solids and meshed using tetrahedral elements. 

Materials were defined as homogeneous, isotropic, and 

linearly elastic. Dislodgement was simulated with controlled 

displacement. Von Mises stress and displacement were 

recorded. Two-way ANOVA was applied. 

 

Results 

Co-Cr clasps exhibited higher von Mises stress values 

(mean 129.86 MPa circumferential; 116.60 MPa RPI) and 

lower displacement. PEEK clasps showed significantly 

lower stresses (82.07 MPa circumferential; 73.72 MPa RPI) 

with greater elastic deformation. Statistical analysis 

confirmed a significant effect of material. 

 

Discussion 

The results confirm that material stiffness is the primary 

factor influencing clasp biomechanics. PEEK provided 

adequate retention with lower stress transmission, 

supporting its clinical application for patients with 

periodontal compromise or aesthetic demands. 

 

Conclusions 

PEEK clasps represent a biomechanically safe alternative to 

Co-Cr clasps, offering reduced stress concentration with 

sufficient retention. Co-Cr remains preferable when 

maximum rigidity is required. 
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