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Attitude Determination for Restraining Strain Energy
in Truss-Type Robotic Architecture
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In this paper, attitude determination analysis for restraining strain energy in a truss-type
robotic architecture is carried out by the Finite Element Method (FEM). In structural engineering,
FEM is generally used to obtain distribution of sectional force or strain that occur in structures, and
to estimate their elasto-plastic behavior. This research is done with the aim of preventing large
deformation and destruction of constituting members in a robotic architecture while it is at work,
and of realizing robotic task in structurally safer attitude.
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\ End-effecter

Material characteristics for all links
Young’s modulus: 6.9 X104 MPa
Sectional area: 1.92 cm?
Poisson’s ratio: 0.345

Linear-actuator link
Standard length: 24 cm
Expandable length: +2.4 cm

Lateral link: 24 cm

Brace link: 33.94 cm

Linear-actuator

\

Fig.1: Truss-type robotic architecture
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Fig.2: Shifted Integration technique
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Fig.3: Direct search method

5. 000000000000
o40000000000DO0OO0OOOOOODODOD
gboobobooooboooboobooboboboboooon
gbobobobooboboboboobooobooobooa
goboobooboobobobobobobosobgoooog
040000000000 S0O0000DO0DOOOOOOD
uobouboeuionneswuonoooonooooon

gooboobobooooogoon

o40000000000DO00O0OOOOOODODOD
gbobobooobooboobooboobooobooobooboobo
gboboboboobooboboobooboboooooboobo
gooboboboooooobooboboobooboooo
gobobobboooobooboobooboboooooobobo
oo011000000D0D0O00D00O0O00D 40000000
gbooboooobobobobooobooboobooboobo

gkM

) —>

T
\& — Umin=UcX0.9
K --- Umin= UcX0.8
Fig.4: Transformation obtained from attitude
determination analysis
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Fig.5: Transition of total strain energy during analysis
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