1D15

bbbt tdbtgbtobogbobogogn

o0000@OD00) O0O00O@OO)

Motion Planning of Manipulators with Structural Safety as Priority

* Akihito KOMATSU, Graduate School, Univ. of Tsukuba, Daigoro ISOBE, Univ. of Tsukuba

Abstract 00 In this paper, a motion-planning scheme of manipulators to avoid structural failure is de-
scribed. In this method, manipulators are encouraged to protect themselves from structural failure by search-
ing a safer attitude rather than to accomplish the given tasks in case their structural risk becomes high. The
structural risk is judged by using two parameters, risk for member yielding and total strain energy stored in
the architectures, which are calculated by using the Finite Element Method (FEM). Three schemes of motion
planning using the structural parameters are compared by carrying out some numerical tests. Furthermore, the
motion-planning algorithm is implemented into an experimental system with low-stiffness member to verify

its validity.
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Initial attitude

Final target

Link material: Aluminum
Link Length: 200 [mm]

Link section: 10[mm]x 10[mm]
Motor mass: 1.0 [kgl

Mass: 10[kg]
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Fig.1 3-link manipulator Fig.2 Target trajectory
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Fig.13 Motion of 3-link manipulator (Case B)
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Fig.11 3-link manipulator

used in the experiment

g o0 o 0O

[1] 0000 000000000000 000000
000 0,Vol.2,No.1,pp.63-67,1984.

2] 0000,0000,0000:* 0000000000
0000000000000-0000000000
00-,0200000000000000000
0 ,2002.

[3) 0000O0,00000¢ 000000000000
0000000000000 O0O07,00000000
0 ,Vol.22,No.1,pp.75-82,2004.

Fig.14 Deformation
of the link (Case A)

Fig.15 Deformation
of the link (Case B)



