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Effective damping will minimize unwanted blade vibrations

Particle damping uses chaoftic particle mofion in a cavity to
create energy losses

Q)
Damper EW t/
e - ICP Signal
Conditioner g

T LabVIEW
ﬂan TRy /
DAQ

|ICP Signal Conditioner

= Formats acceleration signals
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other types of passive vibration suppression systems
Majority of particle damping research occurs at high B o Wl
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Tested two different vibration amplitudes: 10cm and 20cm
13 discrete oscillation frequencies at 0.02 Hz spacing

Objectives
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- Error from sampling rate: £ 1.1% log dec damping
= Beam characterisfics represent a scaled turbine blade - _ Model Turbine Characterization of the beam'’s vibration through
» Exciter to generate amplitude deflection Mo Blade validation and modeling

= Built frequency response function and used half-power
bandwidth to obtain system damping

5,280 minutes spent testing m
44 tests conducted Frequency: ~ 2 Hz

18 configurations Deflection: 10% length
Rigid boundary condition

2 final dampers Particles: 5% of beam mass

= Data processing software to acquire data autonomously and
output damping metrics
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Parficle Damper DAQSs BEUEEES = Eccentric mass vibrator
Plurality of design parameters necessitates fast-paced eVt vl LA Yy s » Sinusoidal forcing function
protfotyping to optimize design
Damping performance independent of axial rotation
Metric: improve log dec damping by at least 5%

Rigid Boundary

= Client requirement

= Grouted to concrete flooring

» Threaded rods anchored to floor

Damper Parameters
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o0 Frequency Response Function Results
Z ‘ | ; = Imm & 1.5mm steel performs superior 1o rubber
18 t | = 9 cm container height found opfimal
7cm 27.ocm Undamped » 19 baffle internal structure (10,000 particles/segment) found optimal
3. Intfernal structure 16 | | = 1.5mm steel particles superior to 1Tmm
= Trends are independent of excitation amplifude
. 14 = Added damping of over 25% logarithmic decrement achieved
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