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Evaluation on machining accuracy according to convergence angle and radius
of curvature value used for fabricating custom abutments

Min-Ho Hong', Sung-Min Choi®, Tae-Yub Kwor

Institute for Biomaterials Research & Development, Kyungpook National University,
“Department of Dental Laboratory Science, School of Dental Technology, Catholic University of Pusan,
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This study evaluates the machining accuracy of the custom abutment design according to the selected convergence angle and radius

of curvature value in the CAD program. Ten custom abutments were designed based on dental CAD. And then, the fabricated custom
abutment was scanned ten times using a contact scanner, The data of the scanned custom abutment was saved as “Test STL” file,
The Geomagic studio software was used to superposition each exported as an “Test STL” file with the CAD-reference-model STL file
(CRM) specified by the same name, In the experimental results, the A8 group (convergence angle 8°) showed lower error than the
A4 group (convergence angle 4°). In addition, the higher the radius of curvature, the less error in the top and chamfer regions of

the custom abutment (p{ 0.05). Overall, the convergence angle and radius of curvature value in the custom abutment design were

found to affect the machining accuracy.
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Convergence angle

Chamfer

Figure 1, The area in which the convergence angle and radius
of curvature value are applied to the custom abutment,

Table 1, Classification of the custom abutment specimens
depending on the application of convergence angle and
radius of curvature value (total 2 group, n=5 for each

group)

Convergence angle 4°/
Group 2Convergence angle
4° /Group 1

Chamfer Top

Code,  Chamfer Top Code,

A4-1 0.2 02 A8-1 02 02
A4-2 03 03 A8-2 03 03
A4-3 04 0.4 A8-3 04 04
Ad-4 05 05 A8-4 05 0.5
A4-5 0.7 0.7 A8-5 07 07

Figure 2, Two groups of custom abutments which were finally
produced after the milling process.
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Figure 3, Touch-probe scanner utilized in the experiment,
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Figure 4, Accuracy test process,

Convergence angle 4°/Group 1 Convergence angle 8°/Group 2

Figure 5. Superposition of CRM and Test STL of custom
abutment fabricated by CAD/CAM (group 1 and group 2),

Figure 6, The error of milling process occurred on the axial
and chamfer areas of the custom abutment observed in the
preliminary experiment prior to the present one.
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Table 2, The results of RMS value on the custom abutment specimens (group 1 and group 2) according to application

of the convergence angle and radius of curvature value

Convergence angle 4°/Group 1

Convergence angle 4°/Group 2

Code. Mean £+ SD (mm)
Ad-1 17.998+0,033"
A4-2 14,510+0,0487
A4-3 13.489+0,0447
Ad-4 10.492+0,023"*
A4-5 9.386+0,0359"

Code, Mean £ SD (mm)
A8-1 17.017+0,039"
A8-2 13.018+0.0287
A8-3 11.839+0.2957
A8-4 8.727+0,0436"F
A8-5 7.250+£0,290" *

Each value represents the mean £ SD. The values with different superscripts (1,%,1 ¥) in the same column are significantly different (p<0.05,

Tukey’s method),
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