
Multi Frequency Sine

SignalStar Multi Frequency Sine software for Data Physics 
vibration controllers shortens test time by simultaneously 
sweeping multiple sine tones across the test frequency range.  

Reduce Time and Cost of 
Durability Testing of Engine 
Mounted Components 

Durability testing is required for 
qualification of engine mounted 
components. Typically this requires 
the component to be subjected to 
cyclic vibration for an extended 
period of time. Sine testing is 
preferred because the amplitudes 
can be made identical to engine 
excitation.  
 
Since different components will 
have resonances at different 
frequencies, swept sine is typically 
used to ensure the excitation of all 

resonances in the frequency range; 
but sweeping a sine tone across the 
entire frequency range can be very 
time consuming.  
 
This new multi frequency sine method 
involves use of multiple sine tones 
swept simultaneously across the 
frequency range to excite all 
resonances. The primary advantage 
of this technique is that it significantly 
reduces the required test duration. 

Vibration Control 



 

Advanced software for the 
SignalStar vibration control
systems. 

Simultaneously sweeping four sine tones 
across the same frequency range at the 
same sweep rate can reduce test time by 
75 percent. 

Data Physics 
Corporation has been 
supplying high 
performance solutions in 
signal processing to the 
noise and vibration 
community for over 25 
years.   
 
Data Physics offers 
three main product 
lines: SignalCalc 
Dynamic Signal 
Analyzers, SignalStar 
Vibration Control 
Systems, and 
SignalForce Shakers & 
Amplifiers. 
Headquartered in 
Silicon Valley and with 
offices and distributors 
throughout the world, 
Data Physics products 
are sold and supported 
worldwide. 
 
Data Physics Corp. 
1741 Technology Drive 
Ste.260 
San Jose, CA 95110 
Tel:  408-437-0100 
Fax: 408-437-0509 
www.dataphysics.com 

The new Multi Frequency Sine control 
software for the Data Physics SignalStar 
vibration controllers enables multi 
frequency sine testing without sacrificing 
control accuracy and performance.  
 
The time reduction comes from dividing 
the sweep frequency range into multiple 
intervals. For example, four sine tones 
swept simultaneously across the same 
frequency range at the same sweep rate 
will reduce the time required to produce 
the same fatigue by 75 percent 
compared to a single frequency swept 
sine test. This can reduce a typical test 
that takes 84 hours per axis to just 21 
hours per axis. 
 
The intervals are defined so that they 
cover the entire test frequency range.  
All sine tones are swept at the same 
rate, as it is done with single frequency 
sine. The interval start and end 
frequencies are automatically selected 
so that when the sine tones are swept, 
each sine tone will complete a sweep 
over its frequency interval at the same 
time, covering the entire frequency 
range. 
 
Multi Frequency Sine enables control of 
up to 8 simultaneous swept sine tones.  
Each sine tone is generated as a 
continuous swept analog sine wave with 
very low total harmonic distortion. By 
generating a continuous sweeping sine 
instead of a stepped sine, Multi 
Frequency Sine ensures the excitation of 
all resonance frequencies. 

Sine tones are generated and summed  
to provide a single composite drive  
signal for the shaker system.  
Measurements are made using digital 
tracking filters tuned to the frequencies 
of each sine tone. Each of the digital 
tracking filters’ center frequencies sweep 
with each tone providing accurate 
amplitude measurements for each sine 
tone. Tracking filters also ensure that the 
excitation from a sine tone at one 
frequency does not affect the measured 
amplitude of a sine tone at another 
frequency.  

• Reduce test time without sacrificing 
control performance or accuracy 

• Up to 8 simultaneous sine tones 

• Multi channel control with average, 
RMS, or Extremal averaging 

• Linear or logarithmic sweep rates 

• Auto setup of sweep intervals 

• User selectable fixed or proportional 
bandwidth digital tracking filters 

• 24 bit analog to digital and digital to 
analog converters for high dynamic 
range 

• AC, DC, Single Ended, Differential, 
or ICP signal conditioning 

 


