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Research Based on Modal Analysis to Dynamical Angular
Rigidity of the Flexible Joint

WU Dong-liang DAI Yi-fan ZHEN Zi-wen
College of Mechatronics Engineering and Automation National Univ. of Defense Technology Changsha 410073 China
Abstract The flexible joint is the key component of dynamically tuned gyro DTG and its rigidity is a very important parameter.
A dynamical angular rigidity measuring method is given based on modal analysis. It excites the flexible joint with step excitation and
measures the vibration with laser sensor and acquires the vibration data with the data acquisition card then has the digital filter fast
fourier transform FFT and spectrum zoom calculates the dynamical angular rigidity of the flexible joint ~simultaneously the dampness
ratio coefficient is obtained. The method solves the problems which brings about static rigidity test of the flexible joint and has the char-
acteristics of high precision convenient operation high efficiency and good repeatability .
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Fig.1 Sketch map of measurement system
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Fig.2  Vibration Data and Transfer Function Curve of X Direction
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Fig.3  Vibration Data and Transfer Function Curve of Y Direction
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Tab.1 Angle stiffness measurement results of flexible joint unit N m/rad

X Y X Y
0.046865 0.046845 0.04599 0.04759
0.046840 0.046865 0.04735 0.04597
0.046882 0.046855 0.04740 0.04731
0.046898 0.046895 0.04605 0.04725
0.046874 0.046875 0.04729 0.04702
0.046907 0.046855 0.04756 0.04632
0.046878 0.046865 0.04694 0.04691
+0.062% +0.064% +2.024% +2.004%
-0.081% -0.043% -1.321% -1.450%
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