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Introduction (1/2)

Rotatingmachineryspeedandpowerdensitycontinueto increase,alongwith the complexityof

the system.Thedynamicbehaviorof suchcomplexmachinesdependsheavilyon the bearings.

Steam turbine bearings (Glacier DHB5A Catalogue, 1987)56 MW GE steam turbine with 400 mm diameter tilting pad 

journal bearings (Courtesy of GE)



Tilting pad journal bearingsare commonly usedin these applicationsthanks to their dynamic

stability andability to accommodatefor misalignments.

Theknowledgeof the bearingstiffnessanddampingcoefficientsis fundamentalfor the studyof

the rotor stability particularlyat the designstage.

Introduction (2/2)

Linearized test bearing system force coefficients



Bearing test rig
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Thetest rig, availableat PisaUniversity,isbasedon theȰÆÌÏÁÔÉÎÇȱbearingdesign1, wherethe loads

areappliedto the test article insteadof the rotor.Therotor issupportedby two roller bearings.

1'ÌÉÅÎÉÃËÅȟ *ȟ Χίάάȟ Ȱ%ØÐÅÒÉÍÅÎÔÁÌ )ÎÖÅÓÔÉÇÁÔÉÏÎ ÏÆ 3ÔÉÆÆÎÅÓÓ ÁÎÄ $ÁÍÐÉÎÇ #ÏÅÆÆÉÃÉÅÎÔÓ ÏÆ 4ÕÒÂÉÎÅ "ÅÁÒÉÎÇÓ ÁÎÄ 4ÈÅÉÒ !ÐÐÌÉÃÁÔÉonto Instability Predictions," IMechE, Proceedings of the 
Journal Bearings for Reciprocating and Rotating Machinery, 1966-1967, 181(3B), 116-129
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Figure ɀDynamic actuators forces read by load cells and displayed 
respectively in time and frequency domain for a test at 4000 rpm

A verticalactuator is usedto apply a steadyload up to 270kN, while two actuatorsarrangedat

45°deliversynchronouslydynamicforces(in-phaseor anti-phase)up to 40kN.

A pseudorandomload,generatedby asumof up to 5sinusoidalsignals,allowsto investigatethe

frequencyrange[20%- 120%] aroundthe synchronousfrequencyin asingletest.



Å Static and dynamic loading of the test bearingby usinghydraulicactuators.

Å High frequencysampling of forces,displacementsandaccelerations.

Å High power tests.
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Bearing test rig main features



Parameter Unit Value

Electric motor maximum power kW 630

Test bearing diameter* [mm] mm 250 - 300

Test bearing length to diameter ratio # 0,4 - 1

Test bearing rotational speed rpm 300 - 12.000

Test bearing peripheral speed m/s 4 - 150

Test bearing maximum applicable torque Nm 500

Static load kN 5 ɀ270

Dynamic load kN 1 - 40

Dynamic load frequency Hz 1 - 200

Sampling frequency kHz 25 - 100

Test bearing oil flow rate l/min 125 - 1.100

Test bearing oil inlet temperature °C 40 - 120

Bearing test rig performances

*A rotor with a diameter of 280 mm is currently installed on the test rig.
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Test facility overview



Bearing test rig overview


