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Effect of implant abutment geometry on the axial retaining force of zirconia crown
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[Abstract] Objective This study investigated the effects of occlusal gingival height, convergence angle, and abutment
diameter on the axial tensile force of zirconia crowns and explores the interactions among these three factors. Methods
Using Solidworks software, twelve types of abutments with varying convergence angles (12° and 6°), occlusal gingival
heights (3 and 5 mm), and diameters (3.5, 5, and 6 mm) were designed, which resulted in a total of 72 samples (six of
each type). These abutments were manufactured via selective laser melting (SLM) three-dimensional printing. Corre-
sponding zirconia crowns (72 total) were produced via computer aided design and computer aided manufacturing (CAD/
CAM) and bonded for 48 h. Axial tensile tests were then conducted using a universal testing machine, followed by statisti-
cal analysis. Results In axial tensile tests, the retention force increased with the abutment diameter in the order of 3.5<
5<6 mm groups (P<0.05). In addition, retention force was higher in the 6° convergence angle group compared with the

12° group (P<0.05) and greater in the 5 mm occlusal

[cFs B HA] 2024-11-01; [{E[E BHA] 2025-06-18 gingival height group compared with the 3 mm group
[(ELWA] ot liRHE R E (202205051) (P<0.05). No interaction was observed among the three
MEE@ ] ke, PEN, Bil, Email: 15755264551@163.com factors. However, interactions were noted between oc-
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gence angle and diameter. Notably, when the occlusal gingival height was 3 mm, no significant difference was detected in

the retention force between the 3.5 and 5 mm diameter groups (P>0.05). Similarly, at a 12° convergence angle, no signifi-

cant difference was observed in the retention force between the 5 and 6 mm diameter groups (P>0.05). Conclusion The

retention force of zirconia crowns increases with a large abutment diameter, small convergence angle, and great occlusal

gingival height. Reducing the convergence angle is more critical than increasing the abutment diameter when the occlusal

gingival height is low. In cases with minimal restorative space, the selection of a small diameter abutment while ensuring

a small convergence angle can also achieve satisfactory retention.
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