ot

T AENEF I 20149 FASEU S

MBEAT AEs

E1A= L

s
<>

AXME AR

T Q) & AAl w3k A
A Study on Dynamic Stiffness of Inspection Robot Frame
Considering Sub-span Oscillation
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ABSTRACT

This paper presents a design methodology for improving dynamic stiffness of an inspection robot
frame to prevent resonance. Finite element models of robot frame are developed for natural
frequency analysis. Natural frequency analysis of robot frame is conducted to compare with sub-
span oscillation which is excitation frequency. Reinforcement beams are applied to the sensitive
parts of the robot frame to improve dynamic stiffness using case study. To reduce mass of the robot
frame, thickness optimization of the robot frame is carried out by utilizing response surface method.
The result of optimization show that dynamic stiffness of robot frame is increased. As a result,
natural frequency of an optimal model is not included in range of frequencies of the sub-span

oscillation.
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(a) Geometry model
Fig. 1 Base models of robot frame

(b) FEM model
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Fig. 2 Robot frame models added reinforcement beam

t;: Thickness of upper bar
/tz: Thickness of center bar
t3: Thickness of bottom bar
~.t4: Thickness of upper side barl
ts: Thickness of upper side bar2
te: Thickness of rein. Bar
1,: Outer diameter of rein. Bar

Fig. 3 Design variables of the robot frame

Table 1 Comparison between base and optimal model

1st bending freq. | 1st torsion freq.

Base model (Hz) 10.7 14.6

Opt. model (Hz) 13.4 16.4

Difference (%) 20.1 11.0
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