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Vibration Isolation System

for

Thermal-Vacuum Test Chamber

at

Aerojet

Azusa, California

Advanced Sensor Integration and Test Facility Team

Fabreeka was awarded the contract to design and supply
the external vibration isolation system and support
foundation for the thermal-vacuum test chamber at Aerojet
in Azusa, CA.
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Four (4) pneumatic isolators support the inertia mass and standoffs with the payload
platform (inside the vacuum chamber). Each isolator can lift 120,000 Ibs.
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An LVDT (displacement transducer) is installed at each corner of the inertia mass. The
LVDT's monitor the exact position of the mass/standoffs and platform to within 0.001 inch.
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Highly accurate, low frequency seismometers were installed at several locations
on and off the chamber, mass and facility floor in a triaxial format. The
seismometers monitor the vertical and two horizontal axes simultaneously and
provide real-time, RMS velocity in each axis at each location.

Fabreeka supplied the LVDT position monitoring
system and triaxial seismometer sensors with rack
mountable displays. The positioning monitoring
panel indicates the height at each corner of the
isolated mass. The patch panel below allows
Aerojet to choose which seismometer (Vertical,
Horizontal N/S or Horizontal E/W) for any
location they wish to read the RMS velocity.
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¢

End view of inertia mass. Note that the vacuum chamber is installed on support piers at each side of the
mass. (See drawings for more detail.) The standoffs are anchored to the top of the mass and connect to
the chamber using the flexible, vacuum compatible seals.

The chamber is 19' in diameter and over 25' long.
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V1

lOutput Set: Mode 9 158.7856 Hz
formed(0.146): Total Translation

Dynamic analysis (NASTRAN) of the inertia mass. The bending mode shape of the

structure is exaggerated for presentation purposes. The 9" mode (3.rd bending mode) of
the mass is shown as 158.78 Hz.
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2nd Bending Mode f=114.2 Hz

3-D MODAL ANALYSIS - AEROJET STABLE PLATFORM (STAPLAS.DAT)

The rigid platform inside the chamber was also analyzed and modeled before being
fabricated. The platform is supported by the standoffs through a vacuum compatible,

flexible seal. The standoffs are then attached to the mass. The 2™ bending mode (Sth mode)
of the platform is 114.20 Hz.



Fabreeka International, Inc.

i 2009 e L 1. §TOP
......... SR T S T T S T
! e : f 5 s
......... ...;‘1‘._};[..
s a P A I :
......... i“"““'i"f\""'i"“'“fﬁ“ e,
T ARRYE =
]

State Volts/Div Position Couplg BW Lim Invert Probe

Chan 4 On 200, 0mV 341.25mVY Dc off orf 1:1
Chan 2 Off 50.00mvV -96.88mV Dc off aff 1
Main Main Time Delayed Dalayed
Mode Time/Div Delay Ref Time/Div Delay
Horizontal Normal 1.000 s/ 4.960 8 CRtr =eeemee——- o
Trigger Mode Source Level Holdoff Slope Couplg RAeject Noiscile)
Autolvl Line B2.50mV 200.0ne Pos pc off off

Display Mode: Normal

Vertical test data of the isolation system taken on site. The vertical natural frequency of the system is 1.3 Hz.
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State Volts,/Div Position Couplg BHW Lim Invert Prohe

Chan 4 On 500,0mV -15,63mV pc off off 11
Chan 2 Off 50.00mV -96.88mV pc off ot 1: 1
Main Main Time Delayed Delayed
Mode Time,/Div Delay Hef Tima;Div Dolay
Horizontal HKNormel 1.000 s/ 4.960 s [ wrwensnns
Trigger Mode Source Lovel Holdoff Slope Couplg Hoject tolsello)
Autolvl Line 62.50mv  200.0ns Fosa nc off off

Display Mode: Hormal

Horizontal test data of the isolation system taken on site.
The horizontal natural frequency of the system is 1.33 - 1.49 Hz.
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