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Effect of build angles and support densities on selective laser melting accuracy of
cobalt-chromium clasps
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Abstract Objective To evaluate the accuracy of selective laser melting of cobalt-chromium (CoCr) clasps with different build angles and
support densities. Methods The 3D software constructed a sample clasp (reference object) with an undercut depth of 0.50 mm, which was
then imported to a metal 3D printer to form CoCr clasps at different build angles (0° ,45° ,and 90° ) and support densities (0.50,0.70,
0.90,and 1.10 mm). A model scanner was used to obtain scans of all clasps (test objects) ; the test objects were aligned with the reference
object and test subjects were aligned with each other through a best-fit alignment method using Geomagic software to obtain root mean square
error (RMSE) values for the accuracy of the clasps. The data were statistically analyzed using one-way analysis of variance or non-parametric
rank sum test (@ = 0.05). Results In terms of trueness, the different build angle groups with support density of 0.50 mm were ranked by
RMSE values as follows:90° group > 0° group > 45° group. For the different build angle groups with support densities of 0.70,0.90, and
1.10 mm, the RMSE values ranked as follows:45° group > 90° group > 0° group. In terms of precision, the different build angle groups with
support density of 0.50 mm were ranked by RMSE values as follows:90° group > 0° group >45° group. For support density of 0.70 mm, the
ranking was 90° eroup >45° group > 0° group,while for support densities of 0.90 and 1.10 mm, the ranking was 45° group > 90° group >
0° group. Conclusion The accuracy of CoCr clasps varies with the build angle and support density. However, clasps produced at a build

angle of 0° and a support density of 0.90 mm exhibit higher accuracy and are recommended for use in clinical and technical laboratories.
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A, clasp-abutment union; B, clasp model; C, clasp arm parameters.
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Fig.3 Projection of clasp arm at three different build angles
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Fig.4 Four different support densities
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Tab.1 RMSE values for trueness of clasps with different support densities for three build angles (um, n = 15)

Build angle 0.50 mm 0.70 mm 0.90 mm 1.10 mm F/H 14
0° 39.39 +3.29 45.40 + 6.23" 38.35 +3.747 42.13 £3.29” 18.206 <0.001
45° 39.07 +3.53 57.36 + 4.60"" 4391 +7.122Y 56.33 £ 12.70"% 32.353 <0.001
90° 49.10 £ 6.62""7 48.90 + 6.26” 39.16 + 4.60"? 43.42 £ 692" 9.018 <0.001
F/H 20.492 17.130 6310 13.100
p <0.001 <0.001 0.043 0.001

1) P < 0.05 vs. 0.50 mm at the same build ang]e;Z) P < 0.05 vs. 0.70 mm at the same build ang]e;3) P < 0.05 vs. 0.90 mm at the same build ang]e;4) P<

0.05 vs. 0° at the same support density;5) P < 0.05 vs. 45° at the same support density.
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Tab.2 RMSE values for precision of clasps with different support densities for three build angles (um, n = 105)
Build angle 0.50 mm 0.70 mm 0.90 mm 1.10 mm H P
0° 33.09 + 6.09 41.40 +9.22" 30.32 +4.20"? 32.58 +9.63” 111.330 <0.001
45° 31.42+533 43.85+12.12" 34.86 + 6.99"% 42.17 £ 10.89"¥ 94.483 <0.001
90° 4422 £11.919 49.58 + 12.56"+" 31.08 £5.29"2 37.23 + 6.89" 4 149.256 <0.001
89.452 14.818 25.995 50.001
p <0.001 0.001 <0.001 <0.001

1) P < 0.05 vs. 0.50 mm at the same build angle;Z)P < 0.05 vs. 0.70 mm at the same build angle;3)P < 0.05 vs. 0.90 mm at the same build angle;4)P <

0.05 vs. 0° at the same support density;5) P < 0.05 vs. 45° at the same support density.
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