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Technical Note:
Design of six-component force/moment sensor for cavitation tunnel

N.M. Nouril, K. Mostafapour 2, M. Kamran>" and R. Bahadori’
" Assoc. Prof., Mech. Eng., Iran University of Science and Technology, Tehran, Iran
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Abstract

The measurement of hydrodynamic forces over underwater bodies is one of the principal uses for water
tunnels. To achieve the goal, an accurate force balance is necessary. This paper describes the design of a new
six-component strain gage balance with bending beams for measuring forces and moments simultaneously
and directly on cavitating and non-cavitating models. This balance is a complex structural spring element,
which provides high-precision measurements of the hydrodynamic loads, by measuring strain within its
flexural elements. This measured strain is then converted into an electrical signal. Electrically measured
strain as a function of an externally applied load forms. The main idea of the new balance design is to
translate all desired loads in such a way that they yield bending strain. This is done by using bending balance
geometry. A strain gage balance is a complicated structure with a very large number of dimensions. So the
balance design cannot be achieved as an analytical solution. The dimensions of the "optimum" section and
the deflection of the balance under load were determined using finite-element analysis. Hydrodynamic loads
on typical models were calculated, and the results were used to determine the strain level.

Keywords: Water tunnel; Force balance; Strain gage; Cavitation.
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