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Experimental Results

Motivation

Mass Loaded
Inverted Pendulum

Multi-axis vibration, acoustic excitation,
and combined environments testing can
simulate more realistic NW environmental
conditions

Start from the basics on simple test articles
* Multi-axis testing on Mass Loaded Inverted
Pendulum, Hollow Can, and Thin Plate
* Demonstrated difference in dynamics
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Combined test environments provide richer data to improve model fidelity
that enables more accurate predictions of dynamic behavior for both current
and future NW design alterations
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Collaboration

Combine environments for complex loading
* Add uncorrelated acoustic input to a
multi-axis vibration test
* Extended control methods to
Combined Multi-Axis Vibration & accommodgit: i EEMain test

Research in core y .
component behavior Direct Field Acoustic Test System conﬁgu rations

and advanced
test/analysis methods

Requires a high level of collaboration between many core Sandia technical
areas in both research and development

Collection and analysis
of data for products in
their real field
environments

Experimental testing
of components and

Modeling and analysis
of the dynamics of
both components and
assemblies

Programmatic Advancements
assemblies in a lab * Develop standard procedures for multi-axis testing and specification

setting derivation and conduct further case studies on flight hardware

Combining product requirements and field data Technical Advancements
to establish guidelines for laboratory simulations ! . . . .
* Implement vibration control at response locations, and investigate methods
for “straight-lining” multi-axis specifications
* Improve direct field acoustic test methods
e Combine multi-point vibration with diffuse field acoustics
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Acoustic Test Systems
* Simulate broadband vibrations
iInduced by external acoustic or
aerodynamic pressures with speaker
array In reverberant or quasi-

Conclusions |

* Combined environments testing simulates more realistic environmental
conditions, leads to advancements with existing modeling and testing |

| . techniques, and provides tools which enable better designs in the future
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