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Design and development of a column type six-axis force/moment load cell

Mohammadreza Mallakzadeh, Hossein Akbari*

Department of Mechanical Engineering, Iran University of Science & Technology, Tehran, Iran
*P.0.B. 16846-13114, Tehran, Iran, h_akbarii@MechEng.iust.ac.ir

ABSTRACT

Using various models of six-axis load cells to simultaneously measure a multiple of static and dynamic forces and moments in the Cartesian
coordinate system has always been considered by the several industries including control, robotics, machining, automotive and aerospace.
One of these models is a column type with a cylindrical elastic force-sensing element. Main goal of this paper is to provide a technical insight
to design and development of a column type six-axis load cell includes 24 strain gauges as six Wheatstone bridge circuits for simultaneous
measurement of three-dimensional loads in the Cartesian coordinate system of the load cell. According to the installation pattern of the
strain gauges, the derived equations from this load cell state the theoretical expression of no interference in the output value of all six
bridges. This is the case when the load cell 6x6 calibration matrix is diagonal. Using linear regression analysis, the linearity for each of the
bridges A, B, C, D, E and F have been obtained as 0.99995, 0.99998, 0.99998, 0.99998, 0.99879 and 0.99999 respectively by performing
calibration tests. In addition, the load cell's actual sensitivity or the elements of the main diameter of its experimental calibration matrix and
the percent error comparing the theoretical values have been extracted and presented.

Keywords: Calibration, Force and Moment Measurement, Six-axis Load Cell, Strain Gauge.
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