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Prediction of Impulsive Force in Walking Operation of Robotic
Architecture by Using Finite Element Method

Univ. of Tsukuba o Daigoro ISOBE  Kazuhiro KOZAWA

Abstract: In general, impulsive force produced in constituting members of a robotic architecture was
not a main issue. But as the robotic architecture becomes maneuverable in high-speed motion, the
stress wave produced in the structure is due to increase, as well as the danger of mechanical
destruction. In this research, an algorithm calculating inertial force distributed in multi-link
mechanisms is constructed by using Finite Element Method. It is verified by carrying out some simple
numerical tests, along with a simulation of a biped. robotic model. By using the proposed scheme, the
procedure of shifting mass, for example, can be designed suitably to reduce the impulsive force

occurring in the mechanisms.

Key Words: Impulsive Force, Stress Propagation, Robotic Architecture, Finite Element Method,

Biped. Robot
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Fig.1 Impulsive force causing damage in robots
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Fig.2 Linear Timoshenko beam element and

its physical equivalent
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Fig.3 Modeling of link mechanism by
Shifted Integration technique
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Fig.4 Flow chart
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Fig.5(a) Normal force calculated from

orbit data
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Fig.5(b) Normal force calculated by FEM
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Fig.6 Trajectory for a 3-link mechanism
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Fig.7 Impulsive force propagated in the

link member
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Fig.8 Cycle of stress propagation



Fig.9 Trajectory for a biped. mechanism
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Fig.10 Impulsive force propagated in each leg
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Fig.11 Influence of shifting mass on propagation of impulsive force
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