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Analysis of a Flexible Multi-body System with Over-constraints

Jong-Hwi Seo, Tae-Won Park, Jang-Soo Chae and Hyun-Seok Seo

Key Words :
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Multi-body dynamics(Th& |5 < 8},
B =34) KOMPSAT(THE 2 21891 4), Solar

Normal mode(73 7F 5. ), Static mode(7d 4 F.2),

panel( Bl &4 %] ), Deployment analysis( 7]l A -5 3l A7)

Abstract

Many mechanical systems are over-constrained if only rigid bodies are used to model the system. One

example of such system is a satellite system with solar panels. To avoid this over-constrained problem, solar
panels can be modeled as flexible bodies. The CMS(Component Mode Synthesis) method is widely used to
analyze the flexible multi-body system because it can considerably approximate the deformation of the
flexible bodies using small number of well-selected mode. However, it is very difficult to decide the boundary

condition and the selection of modes. In this paper, the methods for mode synthesis and setting the boundary
condition are presented to analyze the flexible multi-body system with over-constraints. Finally, the reliability

of proposed method is verified by solar panel's deployment test.
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Table. 1 Boundary condition for normal mode

Panel No. [Connected Joint| Constraint
Bracket 1 [X, Y, 7Z RX, RY,RZ
Panel 1 Revolute 1 X,Y,Z, RX, RY
. \ .Y, Z, RX,
(Left & Right) Revolute 2 | X, Y.Z RX, RY
Revolute 1 X,Y,Z, RX, RY
Panel 2 Revolute 2 X,Y,Z, RX,RY
(Left & Right) Revolute 3 X, Y. Z, RX, RY
Revolute 4 X,Y,Z, RX, RY
Panel 3 Revolute 3 X, Y, Z, RX, RY
(Left & Right) Revolute 4 X, Y, Z, RX, RY
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