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Random Vibration Control

Random vibration is representative of a broad range of vibration 
environments, including automotive, aerospace and 
transportation.  By exciting all resonant frequencies 
simultaneously, random is well suited for vibration qualification.  
Random vibration applications range from production stress 
screening of electronic components to prototype testing and 
qualification of products to military standards. SignalStar 
Random capitalizes on advanced control algorithms that provide 
fast, accurate, stable closed-loop random control.  

Single Shaker Vibration Control

The SignalStar product family offers three vibration control 
systems designed to meet a wide range of single shaker 
vibration control needs.  All SignalStar Random control systems 
share the same advanced random control algorithms with 
features tailored for each system to meet different laboratory 
requirements.  The SignalStar Scalar provides 2 to 8 channels of 
control, specifically designed to meet entry-level random 
requirements.  The SignalStar Vector provides up to 32 channels 
of random control and analysis, along with additional features 
like multi reference limiting and throughput to disk.  The 
SignalStar Matrix provides all of the capabilities of the Vector 
with up to 1024 input channels.

Multi Shaker Vibration Control

SignalStar Matrix Multi Shaker Random enables the user to 
simultaneously control up to 16 shakers.  In Multi Shaker 
Random, the user can choose from two modes to determine the 
relative motion of different control points:

Uncoupled Mode – Control is defined as a PSD at each control 
point.  The amplitude and phase relationship between control 
points is not specified.

Coupled Mode – The control is defined as a full matrix, including a 
PSD at each control point, and a definition of the cross-coupling 
between each control point.  This cross-coupling may be defined 
as Cross Spectral Density, Coherence and Phase, or Coherence 
only.

Random Control

SignalStar Random takes advantage of the powerful distributed 
DSP architecture of Abacus to provide rapid loop response to 
quickly correct for changes in system dynamic response during 
vibration testing.  Data Physics innovative control algorithms 
provide fast stable control of both hydraulic and electrodynamic 
shakers.  The high dynamic range (greater than 120 dB) of 
SignalStar Random allows control of large resonances with ease, 
allowing you to run tests that would exceed specified tolerance 
limits on other control systems.  With control bandwidths of up 
to 20 kHz and up to 6400 frequency lines. SignalStar Random 
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allows you to run a broad range of tests.  Test reference profiles 
can be defined via breakpoint table or, where field data is 
available, measured spectra may be imported and used as the 
reference profile. 

By allowing the user to specify control Degrees of Freedom 
(DOF) independently for each test stage, the control settings can 
be optimized for system dynamic response, particularly for 
non-linear structures.

The SignalStar graphical user interface provides extensive 
capabilities to view and analyze random test data.  All control 
and measurement channels may be viewed simultaneously 
during the test.  Data includes control channels, drive channel, 
reference profiles, limit profiles, tolerances, measurement 
channels, and transmissibility between any 2 channels. Test data 
can be displayed in both time and frequency domain during a 
test.  Test attributes such as run notes, elapsed time, test level, 
and control parameters are available for display during the test 
and are stored with the data.  These attributes can be arranged in 
graph and page layouts to create custom reports.  These reports 
are automatically updated with test attributes and data when 
running a test or recalling stored data.  

Multi Channel Limit Profiles

In random vibration control testing it may be necessary to 
monitor the vibration at many locations for delicate test articles.  
Amplification of vibration due to structural resonances can result 
in potentially damaging vibration levels at non-control locations.  
SignalStar Random enables any measurement channel to be 
assigned a unique limit profile.  The user may elect to issue an 
alarm to the test operator, abort the test, or limit the drive signal 
at frequencies where the PSD level exceeds the limit profile.  

For lightly damped aerospace structures force limiting is often 
used.  Force gauges are used at the interface between the 
mounting structure and the test article to monitor the force 
input to the structure.  A force limit profile is defined based on 
predicted force levels for flight.  Limiting the drive signal based 
on predicted force limits prevents over testing due to differences 
in the structural response of the test fixture and flight mounting 
conditions. 
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Analysis Capabilities

SignalStar Vector and Matrix offer the capability to make 
additional measurements during a random test that are 
independent of the control processing and may be tailored for 
the analysis task.  These measurements may be independently 
scheduled to occur at any time during the random test.  
Measurement parameters include:

•  Measurement type:  Gxx, Gxy, Hxy, and Coh
•  Averaging type:  stable, exponential, peak hold
•  Averaging:  number of averages

Measurement data may be saved for further analysis, such as 
operating deflection shape and operating modal analysis.  Data 
may be exported to other common file formats, such as Universal 
File Format and ASCII for analysis in other applications. 

Vector and Matrix Random also offer the option to record time 
data continuously to disk during vibration control. Local 
throughput disks in each ABACUS chassis allow over 100,000 
samples per second per channel, regardless of the number of 
channels. Throughput can be synchronized to the start and end 
of the test or manually started and stopped during a test. 
Throughput records are managed on the local throughput disk 
enabling multiple throughput saves within a single test and 
multiple test runs without transferring data to the host PC.


