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Introduction 

Noise and vibration tests play a major role in the performance and 
reliability of industrial machinery. It is even critical to the safety of aircraft, 
or ships, and power generation reliability. The vibration test checks the 
level of noise and vibration transmitted to the structure by the rotating 
parts. The goal is to check that these excitations do not match with the 
main resonance frequencies of the structure to avoiding damaging it.  
 
A source of vibration of rotating machinery comes from the instantaneous 
angular velocity variation of the rotating parts, called torsional vibrations . 
 
This widespread phenomenon appears on reciprocating machinery (diesel 
engines, pumps, compressors), air/water propellers, wind turbines and 
their transmission. Such vibrations have to be checked for test, validation 
and diagnostics . The measurement of torsional vibration is achieved with 
specific hardware and software parts, usually separated from the noise and 
vibration analyzer. 
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�  No additional hardware to the 
standard 3-Series analyzers 

 

�  Up to 6 torsional inputs per 
analyzer 

 

�  Up to 1,024 pls/rev and 30,000 
RPM (with a 5° resolution) 

 

�  High accuracy with 6.4 MHz over-
sampling 

 

�  Record and analyze synchronously 
with standard AC/DC/ICP inputs 

 

�  Real-time and post-processing 
 

�  Torsional vibrations export (UFF, 
MAT, txt, SDF, wav, etc..) 

 

�  Spectral, order, time domain, 
overall, waterfall analyses of the 
torsional channels 

 

�  Missing pulses management 
 

�  Angle, angular velocity and angular 
acceleration with integration and 
differentiation filters 
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�  Integrated high speed digital inputs 
with 3 modes: Trigger, Tachometer, 
Torsional 

 

�  Pulse frequency up to 40 kHz  
 

�  1 to 1024 pulse/rev 
 

�  1 to 255 pre-division for higher 
pulse/rev encoder 

 

�  Edge resolution up to 0.15 psec 
(6.4 MHz over-sampling) 

 

�  0 to 3 consecutive missing pulses 
management with time lap 0-100% 

 

�  Sliding average (1 to 1000) to 
remove the jitter 

 

�  AC or DC coupling 
 

�  DC offset compensation and 
external gain management 

 

�  Hold off, hysteresis, slope set up 
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Some special features (included in the 
FFTDiag option) are available for the 
analysis of this angular signal:  
 

The shaft view  shows the 
instantaneous angular signal along one 
or multiple revolution. 

Description 
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The common way to measure such instantaneous velocity is to install a 
coding wheel or a rotary encoder on the shaft. Then the rate of pulse 
delivered is directly proportional to the RPM speed during the last pulse 
interval. This type of measurement needs a specific converter  (usually an 
external box) which transforms the pulses train in a continuous voltage 
proportional to the RPM. 
 

The 3-Series analyzers integrate the frequency to voltage converters  
based on the existing external synch. inputs, used for the measurement of 
torsional vibration. The Instantaneous angular Velocity Converter  
(ORNV-IVC) software option converts it in an instantaneous angular 
velocity signal available for the analysis plug-ins. With NVGate®, the 
software platform for OROS 3-Series analyzers, the analyses can be 
real-time and/or post-processed . 
 

Applications 

�  Marine propulsion certification and maintenance  
�  Wind turbines, gearboxes and transmissions monitoring and 

maintenance 
�  Electric power generators maintenance 
�  Engine service belt drive (alternators, compressors, pumps) R&D 
�  Aircraft propellers engines and transmissions R&D 
�  Industrial drive train tests, monitoring, maintenance and noise 

diagnostics 
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ORNV-IVC  
Integrated Instantaneous angular Velocity 
Converter  
for OR36 & OR38 (up to 6 ext. Synch). 
Allows online and offline processing. 
 

ORNV-IVC-2 
Integrated Instantaneous angular Velocity 
Converter  
for OR34 & OR35 (2 ext. Synch.)  
Allows online and offline processing. 
 

OR36/8-TRG  
Additional 2 Ch. trigger / tach / torsional 
module - 6.4 MHz over sampling. 
 

ORNV-FFTDiag Diagnostic toolset add-on 
for the FFT and SOA plug-in.  
Includes the shaft view and the cross-phase 
tracking. 
 

ORNV-TDA Time domain analysis plug-in. 
Long term profile, statistical extraction of 
time domain data. 

www.oros.com 

The instantaneous angular velocity can be converted to angular position or 
to angular acceleration using the digital integration and differentiation 
filters. The obtained angular signal is processed as any other input (or 
recorded track) of the analyzer. The typical analysis modes are FFT, the 
order tracking, time domain analysis and waterfall/ color spectrogram . 
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The cross -phase tracking  extracts the cross-phase order by order 
between one reference channel and all the others. It is useful for the 
identification of torsional resonances at specific orders  and the 
evaluation of their amplitudes. 


