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Letter of Performance for retrofit of a dynamic base excitation of a
dual-mass oscillator test rig

Year of Installation: 2020
Max. Load: 25 kN
Test possibilities:  base excitation, tensile and compression tests
FTS- Project Number: 181477

At the Chair of Fluid Systems at Technische Universitat Darmstadt, engineers conduct
experimental, analytical and algorithmic research. The resulting fundamental work on
acoustics, vibrations, cavitation and tribology enables targeted product innovations.

In our research on construction with fluids, the holistic consideration of systems and
problems is regarded as a central task of modern engineering. Consequently, our
developments are driven by the understanding of systems through physical modelling. In
many areas of engineering practice, in addition to test bench and simulation capacities, the
time factor is particularly limited, so that even today there is an enormous need to obtain
design-relevant information from simple, analytical (and thus fast) tools. The models and
developed components are examined experimentally on modern test benches, such as the
dual-mass oscillator test rig and brought to series production readiness with industrial
partners.

The dynamic design of automotive components faces higher demands in accuracy and
performance of relevant components. Prior to their application, suitable tests and analysis
must be performed. With rising demands on the validation of analytic models and the
components themselves, also the requirements and standards for the applied test
equipment become more and more important. '

The dual-mass oscillator represents a simplified quarter car, which is used to examine
various vehicle components, such as the TU Darmstadt Active Air Spring. To reproduce a
road excitation, the dual-mass oscillator is excited via a hydraulic base excitation. Therefore,
the dual-mass oscillator got a new hydraulic actuator together with a suitable hydraulic pump
aggregate and a new digital controller.

In the first step of installation a uniaxial test system was built up. In the subsequent steps
the test rig is intended to be multiaxial. For this purpose, the multi-channel digital controller
DIGIMAXX C1000 was chosen. To achieve the test frequencies up to 25 Hz, a cylinder with
hydrostatic bearing was required.

At the commissioning and installation Form+Test technicians conducted the instructions and
software training. During the training all relevant machine, safety and software functionality
was explained in detail. The application of the system provides flexible test set-ups for all
our demands in dynamic component testing. The designed performance of the system could
be experienced as promised. During the operational phase so far, the system works stable
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and reliable, gaining precise and repeatable results. A clear benefit is the low noise emission
due to a sound cover on the power pack and no demand for a leak oil pump in the system.

Summarising the experience with the Form+Test equipment together with the complete
support and planning before and during the realisation of the project all requirements were
met. The integration of the single components to a complete test rig was uncomplicated and
we are looking forward to a good future cooperation with Form+Test for upcoming
extensions of the system.
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