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Analytical and Numerical Investigation of Reaction Forces in Fixturing of Rigid
Workpiece with Polyhedral Geometry

H. Parvaz”
Assistant Professor, Faculty of Mechanical and Mechatronics Engineering, Shahrood, Iran

Abstract

Reaction forces at the locating points of the machining fixture are considered as one of the important input
parameters in different stages of fixture design procedure including fixture planning, unit design, and
verification. In the present study, an agile tool is proposed for calculation of the reaction forces based on the
minimum norm principle. For validation of the results, finite element analysis is performed in Abaqus®
software on a rigid workpiece with polyhedral geometry. The reaction forces are calculated from the
numerical analysis and compared to the theoretical predictions. In comparison to the numerical results, the
worst-case error of 3.9% is obtained for the theoretical predictions of the normal-to-surface components of
reaction forces. The theoretical predictions of the tangential components of reaction forces are not accurate.
However, their effects are negligible by considering that the intensity of these forces is low in comparison to
the normal components. It was concluded that the theoretical predictions of the normal components of
reaction forces agreed well to the numerical data and results that were published in the previous studies. The
agreement between the theoretical predictions, results of the previous studies, and the finite element analysis
confirmed the accuracy of the suggested model.

Keywords: Coefficient of Friction; Fixture Design; Locating; Minimum Norm Principle; Reaction Force.
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