
Troubleshooting torsional 

vibration challenges with 

rotating machinery
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Agenda:
Non stationary phenomena
Practical examples

Order tracking

Torsional vibrations

Angle domain

Simcenter (Testing) solutions

Customer examples
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Noise, vibration and durability of machines

Why are rotating components ñdifferentò?

air-bornestructure-

borne
structure-

borne

Rotation speed 

can change !
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A systematic approach: source ïtransfer ïreceiver

=X

Worst Case
!

=X

Critical Loads =X

Critical Dynamics =X

=>

Reduce unbalance

Change engine

Change operating range

Source is NOT the reason !

Change specific components

(but which ones ?)

Work on source AND transfer

Isolate the receiver side
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Non-Stationary Signals: Frequency content

FFT FFT FFT
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Waterfall and Colourmap
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Orders and Resonances
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Relation between frequency and order

FFT

Correlate vibration/noise with rotational speed

« n-th order » = peak in FFT at a frequency = n x rotational frequency

Example:

ÅRotational speed = 2400 rpm

Å1st order = 2400/60 (Hz) x 1 = peak around 40 Hz

Å2nd order = 2400/60 (Hz) x 2 = peak around 80 Hz

2400 rpm

40Hz = 1st order
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How to measure RPM?

Remote Optical Probe

Á Piece of reflective tape needed on shaft

Magnetic Pick-up

Á Connected to Engine coder or Starter wheel

Rpm = 60 x 1 / ȹT




