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The Glenn Research 
Center has archived 
nearly 3 terabytes of 

acceleration data 
since May 2001



Shuttle Docking with the ISS
• SENSOR: 

MAMS HiRAP

in EXPRESS Rack 1

• SOURCE: 

Shuttle: Atlantis STS-104, 
Flight 7A

docked at forward end of 
US Lab with Pressurized 
Mating Adapter (PMA-2)

• EFFECT: 

broadband (impulsive) 
especially at softmate

narrowband, 17 Hz (with 
harmonics) from nearly 
continuous dither of 
Shuttle’s Ku-band 
antenna…after hardmate

softmate
STS-104 PEAK: 10 mg
STS-105 PEAK: 29 mg

hardmate
STS-104 PEAK:   6 mg
STS-105 PEAK: 14 mg



Crew Ergometer Exercise
• SENSOR: 

MAMS HiRAP

in EXPRESS Rack 1

• SOURCE: 

ergometer exercise

located in the US Lab

• EFFECT: 

narrowband at frequency 
of pedaling and shoulder 
sway

tends to excite vehicle 
structural modes



Structural Mode Changes
• SENSOR: 

SAMS 121f03

Z-panel, EXPRESS Rack 2

• SOURCE: 

Flexing, bending, torsion of 
non-rigid parts.

• EFFECT: 

nebulous, low-frequency

up to tens of µgRMS

excited by impulsive events

modes will change as the 
ISS grows

Joint Ops with Shuttle 
Endeavour (Flight UF-1)

BEFORE 
UNDOCK

AFTER 
UNDOCK

STS-108 Undock



 12

 11

 10

 9

 8

 7

 6

Σ 
PS

D
 M

ag
ni

tu
de

 [
lo

g  1
0(g

2 /H
z)

]

GMT 07 April 2005, 097/hh:mm

Fr
eq

ue
nc

y 
(H

z)
Start GMT 07−April−2005, 097/09:30:00.002
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Torque Event
Span = 178.49 minutes

Hanning, k = 654
Sum

Increment: 10, Flight: 9S

Temp. Res. = 16.400 sec, No = 3276
∆f = 0.012 Hz,  Nfft = 4096
50.0000 sa/sec (6.00 Hz)
sams2, 121f04006 at LAB1O2, ER1, Lower Z Panel:[149.54 −40.54 135.25]
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Another Pitch Torque
Span = 4.00 hours

Hanning
sum

Temp. Res. = 40.960 sec, No = 2048
∆f = 0.012 Hz, Nfft = 4096
50.00 sa/sec (6.00 Hz)
sams2, 121f04006 at LAB1O2, ER1, Lower Z Panel:[149.5 −40.5 135.2]
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CMG−2 RPC Trip / Spin-Down

Span = 8.00 hours
Hanning, k = 3495

sum

Temp. Res. = 8.192 sec, No = 0
∆f = 0.122 Hz, Nfft = 4096
500.00 sa/sec (200.00 Hz)
sams2, 121f04 at LAB1O2, ER1, Lower Z Panel:[149.5 −40.5 135.2]
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