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THE FINITE ELEMENT ANALYSIS OF WORKING BEHAVIOR
OF THE MOVE-IN-SOIL MANIPULATOR

WANG Jian-hua! FENG Shi-lun' LIN Yang® SUI Bin?
(1. Geotechnical Engineering Institute of Tianjin University; 2. Awtomation Institute ,Chinese Acadenty of Sciences Shenyang)

Abstract: According to the structure and working principle of the move-in-soil manipulator of the underwater
robot, the finite element model has been set up. The straight working behavior of the manipulator in soil is
analyzed by means of elastoplastic finite element method. The effect of the degradation area disturbed by the
manipulator’s arms in soil on the working behavior is studied. Combining analysis and test results, the conditions
under which the manipulator can go forward constantly in soil are proposed.
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Fig.1 The move-in-soil manipulator
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element model and relative parameters)
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Fig. 2 The finite element model as a whole
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Fig.3 The finite element model of the

move-in-soil manipulator
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Table 1 Numerical results according to the first kind of parameters of disturbed soil
N ] 1 2 3 4 5 6
Vi(cm) 10.0 10.0 10.0 10.0 10.0 : 10.0 10.0
V2(cm) 3.6 4.2 5.0 5.9 6.1 6.2 6.2
Vir(em) 13.6 14.2 15.0 15.9 16.1 l§§2 16.2
Vi/Vr 73.5% 70.4% 66.7% 62.9% 62.1% (?117% 6l.7%
Va/Vr 26.5% 29.6% 33.3% 37.1% 37.9% | 38.3% 38.3%
3
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Table 2 Numerical results according to the second kind of parameters of disturbed soil

N 0 1 2 3 + | s 6
Vitem) 10.0 10.0 10.0 10.0 10.0 , 10.0 10.0
Vi(em) 3.6 5.4 7.0 8.8 9.3 L 9.5 9.5
Vy(cm) 13.6 15. 4 17.0 18. 8 19.3 19.5 19.5

VilVr 73.5% | 64.9% | 58.8% | 53.2% | 51.8% | 51.3% 51.3%
Va/Vr 26.5% 35.1% 41.2% 46.8% 48.2% 18.7% 18.7%
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Table 3 Numerical results according to the third kind of parameters of disturbed soil

N 0 1 2 3 4 5 6
Viem) 20.0 20,0 20.0 20.0 20.0 20.0 20.0
Va(em) 5.8 9.2 9.9 10.1 10.1 10.1 10.1
Vr(cm) 25.8 29.2 29.9 30.1 30.1 30.1 30.1

Vi/Vr 77.5% 68.5% 66. 9% 66.4% 66.4% 66. 4% 66. 4%
Vo/Vr 22.5% 31.5% 33.1% 33.6% 33.6% 33.6% 33.6%
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Table 4 Numerical results according to the fourth kind of parameters of disturbed soil

N 0 1 2 3 4 . 8 6
Vi(em) 20. 0 20,0 20.0 20.0 20.0 20,0 20.0
Va(cm) 5.8 9.9 10.5 10.9 10.9 10.9 10.9
Vr{em) 25.8 29.9 30.5 30.9 30.9 30.9 30.9

Vi/Vr 77.5% 66.9% 65. 6% 64.7% 64.7% 64.7% 64.7%
V2/Vr 22.5% 33.1% 34.4% 35.3% 35.3% 35.3% 35.3%
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