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A Measurement of Propeller Bearing Force on
4, 5, 6-Bladed Model Propellers

by
June MATsUBA and Shuzou SHIMADA

Summary

This report shows results of measurement of propeller bearing force which is one of propeller
exciting forces.

Some techniques how to measure accurately small amplitude and high frequency forces and
moments have been developed with harmony of sensitivities and stiffness of measuring system.

For direct measurement of propeller bearing force, a 6-component dynamometer of revolving
type was used. The device is easy to handle, similar to the conventional propeller dynamometer.
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Table 1 Principal Particulars of Model

Propellers
M.P. No. 4 5 6
Dia. (m) 0.1800 0.1857
Pitch ratio 0.700
Exp. area ratio 0.550 | 0.650 | 0.6485
Boss ratio 0.180
Blade section AU
Number of blades 4 5 6
Weight (g) 614 664 734
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Fig. 1 Block Diagram of Measuring System Fig. 2 Co-ordinate System
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Fig. 3 Example of Reinforced Signals of M.P. No. 4 (F,,=0.163)
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Fig. 4 Harmonic Components of Propeller Vibratory Shaft Force of M.P. No. 4
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Fig. 5 Harmonic Components of Propeller Vibratory Shaft Force of M.P. No. 5
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Fig. 6 Harmonic Components of Propeller Vibrotory Shaft Force of M.P. No. 6
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Fig. 7 Variation of Non-dimensional Components of Propeller Vibratory Shaft
Force of M.P. No. 4
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Fig. 8 Variation of Non-dimensional Components of Propeller Vibratory Shaft
Force of M.P. No. 5
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Fig. 9 Variation of Non-dimensional Components of Propeller Vibratory Shaft
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Fig. 10 Non-dimensional Mean Value of Propeller Vibratory Shaft Force vs.

Propeller Load of M.P. No. 5
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Fig. 11 Variation of Non-dimensional Components of Propeller Vibratory
Shaft Force vs. Propeller Load of M.P. No. 5
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Fig. 12 Non-dimensional Mean Value of Propeller Vibratory Shaft Force
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