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Experimental Investigation of the Jamming Phenomenon in Fixturing of Workpiece
Using the Peg-in-Hole Mechanism

Hadi Parvaz"’, Maral Mahdavi’, Naseroddin Sepehry"
! Assistant Professor, Faculty of Mechanical and Mechatronics Engineering, Shahrood University of Technology, Shahrood, Iran.
? B.Sc., Faculty of Mechanical and Mechatronics Engineering, Shahrood University of Technology, Shahrood, Iran.

Abstract

Jamming of a workpiece in the fixture may cause improper workpiece positioning, damage to the workpiece,
and even the fixturing elements. In the present study, theoretical and experimental analyses are performed to
investigate the jamming phenomenon in fixturing workpiece using the peg-in-hole case study. The
theoretical model is established based on the minimum norm principle which resulted in an optimization
problem. The jamming occurrence is then predicted by solving this model. A theoretical model that was
developed in the previous study is used to validate the predictions of the suggested theoretical model. The
main validation of the theoretical predictions is conducted through the experimental tests. For this purpose,
an experimental setup is designed and fabricated for the peg-in-hole mechanism with the clearance fit. The
friction coefficient is first measured using the fabricated setup. Then, the jamming-in and jamming-out
angles of the peg into the prepared hole are measured using a rotary encoder. By comparing the experimental
results to the predictions of the suggested theoretical model, the worst-case error values are determined as
8.2% and 14.4% for the jamming-in and jamming-out angles, respectively.

Keywords: Jamming Phenomenon; Peg-in-Hole; Friction Coefficient; Fixture; Minimum Norm Principle.
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