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Structural Analysis of RIROB(Reactor Inspection Robot)

S. H. Choi(Mech. Design & Prod. Engr. Dept., Hongik Univ.), Y. J. Kwon(Dept. of Mechano-Informatics
& Design Engr., Hongik Univ.), JH. Kim(KAERI)

ABSTRACT

MDO(Multidisciplinary Design Optimization) methodology is an emerging new technology to solve a complicate
structural analysis and design problem with a large number of design variables and constraints. In this paper MDO
methodology is adopted through the use of computer aided engincering(CAE) system. And this paper treats the
structural design problem of RIROB(Reactor Inspection Robot) through the application of MDO methodology. In a
MDO methodology application to the structural design of RIROB. kinetodynamic analysis is done using a simple
fluiddynamic analysis model for the warter flow over the sensor support surface instead of difficult fluid dynamic
analysis. Simultancously the structural static analysis is done to obtain the optimum structural condition. The
minimum thickness (0.8 cm) of the RIROB housing is obtained for the safe design of RIROB. The kinetodynamic
analysis of RIROB is done using ADAMS and the static structural analysis of RIROB is done using NISA.
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Fig. 1 Kinematic diagram of RIROB system
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Fig. 2 Solid model of RIROB system
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Fig. 3 Dynamic characteristics of shaft
according to the input motion
(translation + rotation)
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Fig. 4 Reaction force at each joint
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Fig. 5 F.E. model of RIROB system
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Fig. 6 Deformed shape of RIROB system
(thickness=1.4cm, pressure=196MPa)
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Fig. 7 Stress contour of RIROB system
(thickness=0.6cm, pressure=196MPa)
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Fig. 10 Structural analysis result for various
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