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Numerical Analysis Method of Flexible Plate Bending
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(Shanghai Aerospace Control Technology Institute, Shanghai  201109)

Abstract The bending curve of flexible plate was calculated by numerical integral method at the specified
bending moment and shearing force, based on the deflection equations of beams according to the mechanics of
materials. The length of plate was also derived by line integrals in the meantime. Then the bending curve, moment
and shearing force can be finally determined relative to the given length and span. The finite element software was
employed to simulate the same model under the same conditions. Compared to the results of finite element method, it
is found that the bending curves by numerical calculation were almost identical, in addition, the precision of the
moments and forces can meet the practical demand in engineering. All the parameters of bending plate can be used

for further analyzing and estimating based on the above numerical calculation method, which is valuable for guidance

in the practical engineering applications.
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Fig. 1 Model of bending flexible plate
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Fig. 2 Force analysis of the bending flexible plate
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Fig. 3 Force analysis of any point of the bending flexible plate
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Fig. 4 Flow chart of the numerical calculation in MATLAB
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Tab.1 Parameters of the simulate calculation
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Fig. 6 Simulation results of the bending stress of flexible plate in finite element method
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Fig. 7 Comparison of the numerical integration and finite element simulation results of the bending curves
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Tab.2 Comparison of the bending moment and shearing force calculated by two methods in different span
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D/mm FN M /N+mm FN M,/N+mm AF/N AF:F /% AM/N-mm  AM:M,/%
5 0.468 3.938 0.447 3.885 0.021 4.49 0.053 1.35
10 0.402 3.057 0.383 3.054 0.019 473 0.003 0.10
15 0338 2.198 0325 2224 0.013 3.84 -0.026 -1.18
20 0.276 1.322 0.267 1.368 0.009 3.26 ~0.046 -3.48
25 0217 0.433 0.209 0.464 0.008 3.68 -0.031 -7.16
30 0.148 -0.568 0.143 -0.513 0.005 3.38 -0.055 9.68
35 0.073 -1.718 0.067 -1.588 0.006 8.22 ~0.130 7.57
40 -0.035 -3.138 -0.040 -2.908 0.005 -14.29 -0.231 7.36
45 -0.219 -5.049 -0.226 -4.789 0.007 -3.20 -0.260 5.15
50 -0.627 -8.030 -0.603 -7.526 -0.024 3.83 ~0.504 6.28
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Fig. 8 Curves of the relationship of each parameter
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Fig. 9 Relationship of the parameter sign and curve shape
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