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[Abstract] Objective This study was to develop a retention force measuring system and evaluate
its performance. Methods A retention force measuring system was designed with three parts: retention
force measuring instrument, clamp dynamometer, and retention force measuring software system. Main
indicators included the measuring range from 0 to 50 N and the continuous measurement which collected
1 000 valid data per second. Then accuracy measurement experiment of the system was conducted using

weights. Next, 12 CoCr and 12 CP-titanium clasps fabricated by additive manufacturing. The clasps made
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from the same material were labeled from 1 to 12, and 12 corresponding random numbers were generated
and sorted in a descending order using Excel software. The first six clasps in the list were to form a group.
The clasps of each material were divided into two groups (n=6) , and their initial retention forces were
measured using two methods. The obtained results were statistically analyzed using SPSS 18.0. One-Way
ANOVA was used to compare the system precision, and independent sample ¢ -test was performed to
compare the initial retention force of denture clasps obtained by different measurement methods. Results
The accuracy of the developed retention force measurement system complied with the design requirements.
There was significant difference in the initial retention forces of clasps between the universal material
testing machine [CP - titanium: (13.96 = 1.51) N, CoCr: (18.93 + 1.42) N] and the retention force
measurement system [ CP-titanium: (10.35 + 0.75) N, CoCr: (15.34 + 0.68) N] (tcpri =—11.740, Pepr <
0.001; teer =— 12.492, P, <0.001). Conclusion The measurement system developed in this study

revealed a more reliable retention force change in the process of clasp dislocation, which was closer to the

clinical situation.
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