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We chose multi-body design model approach for the development of the new actively stabilized ID31 end-station.
Significance of such models depend strongly on its input and consideration of the right stiffness of the system's
components and subsystems. For that matter, we considered sub-components in the multi-body model as reduced
order flexible bodies representing the component's modal behavior with reduced mass and stiffness matrix obtained
from finite element analysis (FEA) models. We validated the technique with a test bench that confirmed the good

modelling capabillities using reduced order flexible body models obtained from FEA for an amplified piezoelectric
actuator.

Introduction

Methodology

» Use of ANSYS FEA for modal reduction of global system matrices
from undampened dynamic equation
Mu+ Ku =F

M, .., K,«n, mass and stiffness matrix for n degrees of freedom

» Used reduction method: Component Mode Sythesis (CMS) — fixed
interface method (Craig-Bampton method) [1,2]

> Selection of a small number of m master DoFsand s =m —n
slave DoFs

» FEA solves constrained Eigenvalue problem for all master nodes
blocked (numerically slowest part): oM .. = K.

> Output: reduced matrices K = TTKT, M = TTMT via
transformation with matrix T containing Eigenshapes and global
stiffness elements

> Size of K and M is (m + p) x (m + p) with p “retained” additional
user-chosen Eigenmodes

Developed procedure for modal reduction via ANSYS FEA model
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Conclusions

» Modal reduction permits consideration of flexible bodies in multibody

Comparison: experiment / Simscape model (using simulations

reduced order FEA model)

» Procedure was validated on test bench for end-station design project
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