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« Motivation and some basics on dynamic matrices and assembly
* Frequency-Based Substructuring (FBS)
o Dual assembly of components (example of a guitar)
o Weakening of the interface compatibility: virtual point transformation (example of AM structure)
« Decoupling
* Transmission simulator
« Joint identification
* The concept of blocked forces
« Things not discussed, but certainly interesting ...

» Current research directions
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Not discussed here, but certainly interesting ...

* Uncertainty propagation

[1] S. Voormeeren, D. de Klerk, and D. Rixen. Uncertainty quantification in experimental frequency based substructuring.
Mechanical Systems and Signal Processing, 24(1):106 — 118, 2010.

[2] Kammermeier, J. Mayet, and D. J. Rizen. Aleatoric uncertainty quantification: A state-space-based parametrization for
hybrid substructuring. In IMAC-XXXVIII, January 2020. Society for Experimental Mechanics.

[3] J. Meggitt, A. Moorhouse, K. Wienen, and M. Sturm. A framework for the propagation of uncertainty in transfer path
analysis. Mechanical Systems and Signal Processing, 2020.

[4] F. Trainotti, M. Haeussler, and D. Rizen. A practical handling of measurement uncertainties in frequency based
substructuring. Mechanical Systems and Signal Processing, 144:106846, 2020.
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Not discussed here, but certainly interesting ...

»  Experimental substructuring in the time domain (Impulse Based Substructuring - IBS)

subsystem A subsystem B
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[1] D. J. Rixen. Substructuring technique based on measured and computed impulse response functions of
components. In P. S. et al., editor, ISMA. K.U. Leuven, September 2010.

[2] O. M. Zobel, F. Trainotti, and D. J. Rixen. Toward 3d experimental impulse-based substructuring using the
virtual point transformation. In IMAC-XLIII , February 2025. Society for Experimental Mechanics.
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Not discussed here, but certainly interesting ...

« Real-Time Hybrid Substructuring (RTHS) 0.25x

[1] C. Insam, L. D. H. Peiris, and D. J. Rixen. Normalized passivity control for hardware-in-the-loop with

contact. International Journal of Dynamics and Control, 2021.
[2] C. Insam, L.-M. Ballat, F. Lorenz, and D. J. Rizen. Hardware-in-the-loop test of a prosthetic foot.

Applied Sciences, 11(20), 2021.
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Current Research directions

« Better understand the mathematics of weakening

* Improving experimental data for enhanced FBS and IBS

«  Non-linear interfaces and components (see interesting work of Prof. Nevzat Ozgtiven)
»  Exploiting Blocked forces for monitoring rotating systems.

»  Experimental Substructuring with a human as a component
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Summer School on open-source structural dynamic computing ' p U t h O n

August 3 — 6, 2026, Garching near Munich T

Four days of summer school:
1. Python Fundamentals

2. Numerical & Experimental Modal Analysis

3. Frequency-Based Substructuring "

4. Transfer Path Analysis www.opensdgermany.de
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https://youtu.be/1BNvSJ2CXZA




