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Study of the influencing factors on the static moment measurement of

composite blades
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Abstract: In order to solve the problem that the static moments of composite paddles are widely varied and it is
difficult to make an accurate qualification evaluation, the static moments of multiple sets of paddles are investigated by
using the control variable method according to the basic theory of the balance. By analyzing the differences caused in the
experimental data and considering the accuracy of the measuring equipment itself, the main factors that have a greater
impact on the measurement are discovered with quantitative analyses and calculations. Through comparative experiments,
it is proved that the greatest influence on axial torque measurement is the distance of the positioning surface from the
measuring cutter and its flat machining accuracy. The greatest influence on radial torque measurement is the angular
measurement accuracy of the specific section of the propeller blade. This study provides a theoretical and data basis for
process optimization for subsequent propeller design, production and maintenance, and is significant for the research and
development of new propeller blades in the future.
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Fig.1 Schematic diagram of axial moment measurement principle
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Fig.2  Schematic diagram of radial moment

measurement principle
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Tab.2 Repeat measurements of the same blade
e/ 1 0R/ M,/ (g-m)
1 19 135.2
2 19 135.0
3 19 135.1
4 19 135.2
5 19 135.2
6 19 135.1
N S 0.2
k3 EERRF—ErtemEs4R

Tab.3 Measurement results of repeated clamping of

the same blade

0 K/ K M,/ (g-m)
1 19 048.4
2 19 048.6
3 19 047.9
4 19 049.3
5 19 048.9
6 19 047.6
Bt 22 0.628
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Fig.3 Radial moment measurement section diagram
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Tab.4 Repeat measurements of the same angle

RV RV M,/ (g-m)
1 241.9
2 241.9
3 241.9
4 241.8
5 241.9
6 241.9
oS PR 4 2R 0.1
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Tab.5 Repeatedly adjust the angle of measurement

- KR 7 IR M,/ (g-m)
1 236.9
2 237.7
3 237.2
4 237.1
5 237.1
6 237.7
T v Al 22 0.286
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Fig.4 Schematic diagram of the position of

the blade center of mass
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Fig.5 Schematic diagram of the change in the position of the

center of mass as the blades are rotating
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Fig.6 Measurement data curve fitting results
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Tab.6  Data validation from other angles

e, MARE/ =St ZfH/

() (g+m) BAE/ (gom) (g'm)
0 344.9 345.4 -0.5
13 251.9 252.5 -0.6
15 236.9 237.0 -0.1
46 -27.3 =27.7 0.4
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