
Sine-on-random vibration testing 

Introduction 

In nature, purely sinusoidal vibra­
tion is a rare phenomenon. A much 
more common phenomenon is sinusoi­
dal motion coupled with background 
random motion having a broadbanded 
frequency range. Consequently, in vi­
bration testing, it is becoming increas­
ingly popular to use a test based on a 
sinewave superimposed on a random 
waveform - sine-on-random testing. 
This type of test produces a better 
simulation of the real world, which is 
the aim of the vibration-test engineer. 

Vibration-testing systems based 
around large broadband controllers 
have the facility for sine-on-random 
testing by adding the particular soft­
ware option. More moderately priced 
broadband controllers can provide a 
shaped random-vibration spectrum 
complying with the standards, but 
have no facility for sine-on-random 
testing. However, by using a broad­
band controller together with a sine 
controller, sine-on-random testing can 
be simply attained. A most suitable 
sine controller for this application is 
the Vibration Exciter Control Type 
1050. 

This Application Note describes a 
technique for using the Vibration Ex­
citer Control Type 1050, with a broad­
band controller, for sine-on-random 
testing. Both instruments operate in 
the usual way. However, the Type 
1050 must be used with the Slave Fil­
ter Type 5888; and the outputs from 
the two controllers must be added to­
gether by using a simple resistor net­
work. To maintain full control over 
the random spectrum, a notch filter 
can be used to filter out the sine com­
ponent from the feedback signal. 
However, whether the notch filter is 
used or not, the 1050's control of the 
sine signal will be unaffected by the 
random signal. And the control over 
the random spectrum will far exceed 
that demanded by the test standards. 
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Fig. 1. Instrumentation interconnections for sine-on-random testing. Included are the fre­
quency spectra for the signals at each stage of the system. 

System operation 

Figure 1 is a block diagram showing each part of the signal must be con-
the connections between the instru- trolled by the appropriate controller. 
ments in the system. At each stage of That is, the sine signal must be sup-
the system, the signal shape is shown plied to the compressor of the 1050, 
to aid understanding of the system. and the random signal must be sup­

plied to the equalizer of the broad-
Firstly, let's examine the way in band controller. 

which the system operates; later we'll 
consider the operation of the sine and The vibration is measured by using 
broadband controllers separately. an accelerometer mounted on the ex­

citer table. The output signal from the 
The 1050 produces a very pure sine accelerometer is connected to the 

signal, and the broadband controller charge input of the Type 1050, and 
produces a broadband random noise the input sensitivity is set accordingly. 
signal. These two signals are simply This same signal is supplied to the 
added together by using a resistor net- voltage input of the broadband con-
work, and the resulting signal is sup- troller. As this signal comes directly 
plied to the vibration exciter, via a from the preamplifier output of the 
power amplifier, in the usual manner. Type 1050, before any bandpass filter-
To accurately control the level of both ing, the signal supplied to the broad-
the sine component and random noise band controller is the sine-on-random 
produced by the vibration exciter, signal. 


