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Introduction

The tutorial builds upon the component mode synthesis method in Reference 1.

The dynamic response of a system is modeled as

MxX+Kx=F (1)
where
M is the mass matrix
K is the stiffness matrix
F is the force vector
X is the displacement vector

The mass and stiffness coefficients are determined by a finite element model.

The physical coordinates are separated into a set of interface coordinates x| and a set of
noninterface (interior) coordinates xy .

The matrices and vectors in equation (1) are then partitioned as
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Solve for x| using the upper half of equation (2).
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The internal dynamic loads L of a payload or spacecraft are derived from the displacements x
using a load transformation matrix LTM where

L=(LTM), =[LTMy LTM|][);N} (6)
|

The LTM is derived from the FEM stiffness model. Each row of the LTM yields an internal load
resulting from displacement s of the non-interface displacements xp and interface

displacements X .

The load is a general term that could represent a bending moment, shear force, stress, or relative
displacement where there is a concern about loss of clearance.

The accuracy of the dynamic loads is increased by reformulating the transformation to involve
inertial forces rather than displacements. This is due to the truncation of system modes.

Substitute equation (5) into (6).
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Recall from Reference 1 that the constraint mode matrix ¢ cp 1S
¢ cN=—KNN KN (10)
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