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Abstract: Space manipulator has different configurations when performing space tasks so it is difficult to realize the fundamental
frequency of space manipulator under different configurations by using finite element analysis. Therefore a calculation method based
on flexibility matrix theory modeling was proposed and verified. The kinematics model was established according to the structural char—
acteristics of the manipulator; the calculation method of the flexibility matrix theoretical modeling was proposed; the flexibility matrix
theory was verified through the finite element analysis of the manipulator under two typical configurations; the ground—based fundamen—
tal frequency experiment for the manipulator was verified. The results show that the flexibility matrix calculation deviation is 3. 4%
and the deviation between the theoretical analysis fundamental frequency and the finite element calculation fundamental frequency is
1% indicating that the flexibility theoretical modeling method proposed is accurate to the fundamental frequency calculation of the me—
chanical arm in orbit; the deviation between the theoretical analysis fundamental frequency and the experimental fundamental frequency
is 7.2% the deviation mainly comes from the finite element simulation which meets the engineering requirement of 10% deviation

range. In this method the flexibility matrix is combined with the manipulator configuration the fundamental frequency of the
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manipulator in different configurations can be calculated quickly. Compared with the finite element method the proposed method is
greatly simplified and has some engineering application value.
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9 . 5 .
(F, F, F,)/N /m /rad
(M, M, M.) /( Nem) x % z x % z
(100000) 2.18x10°° 2.74x10°° 1.00x107° 3.02x10°° 3.98x10°  -1.23x10°°
(010000) 2.74x107° 1.74x107°  -8.04x10™° -3.47x10° -1.83x10° -6.82x10™°
(001000) 1.00x10™°  -8.04x10™°  4.14x107* 1.86x107° 2.54x107°  -1.21x107
(000100) 3.02x107°  -3.47x107°  1.86x107° 9.12x107* 5.32x107°  -2.22x10°°
(000010) 3.98x107°  -1.83x107°  2.54x107° 5.32x107° 1.04x107°  —1.44x107
(000001) -1.23x107°  -6.82x10° -1.21x10° -2.22x107° -1.44x10°  5.89x10™*
(100000) 2.18x107° 2.33%107 9.53x10™°  -5.42x10"°  4.00x107°  -1.23x107°
(010000) 2.33%107 1.71x107°  -7.92x10°  -3.44x10°  1.78x10°  -8.73x10°°
(001000) 9.53x107°  -7.92x107°  4.01x10™* 1.81x107° 2.40x107°*  -1.17x107°
(000100) -5.42x107°  -3.44x10°  1.81x10°° 9.13x10™*  -7.73x10°°  -3.55x10"°
(000010) 4.00x107° 1.78x107 240107  -7.73x107°  1.07x107°  -1.15x107°
(000001) -1.23x10°  -8.73x10°® -1.17x10"° -3.55x10° -1.15x10"°  5.95x107*
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