sams2, 121f05 at COL, Starboard Endcone, Adapter Bracket:[378.90 320.60 233.90]

500.0000 sa/sec (200.00 Hz)
Af=0.122 Hz, Nfft = 4096 sams2, 121105 Hanning, k = 3515

Temp. Res. = 8192 sec. No =0 Start GMT 19-March-2016, 079/00:00:00.000 Span = 8.00 hours
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Soyuz 46S Docking 19-Mar-2016
Qualify

Description

SAMS 121f05

Sensor | 545 0 sa/sec, 200.0 Hz

Location | COL, Starboard Endcone,
Adapter Bracket

Plot Type | Spectrogram

Notes:

This color spectrogram shows SAMS
measurements on the Columbus Starboard
Endcone for an 8-hour period to give context
around the Soyuz 46S Docking event.

The as-flown timeline reports that docking
took place at GMT 03:11:47.

The most obvious impact of docking isclear
below about 2 Hz or so.

Theinitia impact shows up starting at about
01:00 when US handover to RS for attitude
control.

Between 01:04 and 01:20, we see signs of the
maneuver used to get the space station into
the desired docking attitude.

From 03:09 to 03:19, the ISS goes free drift
for docking the Soyuz on MRM-2.

From 03:19 to 03:45, thereis afollow-up
maneuver to post-docking LVLH TEA.

At 04:02, the fina activity for docking is
handover back from RSto US for attitude
control.

Regime: | Vibratory

Category: | Vehicle

Source: | Soyuz 46S Docking 19-Mar-2016
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sams2, 121f05 at COL, Starboard Endcone, Adapter Bracket:[378.90 320.60 233.90]

500.0000 sa/sec (200.00 Hz)

sams2, 121f05

Af=0.015 Hz, Nfft=232768

Temp. Res. = 32.768 sec, No = 16384
10

Frequency (Hz)

GMT 19-March-2016, 079/hh:mm

Start GMT 19-March-2016, 079/00:00:00.000
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Soyuz 46S Docking 19-Mar-2016
Qualify

Description

SAMS 121f05

Sensor | 545 0 sa/sec, 200.0 Hz

Location | COL, Starboard Endcone,
Adapter Bracket

Plot Type | Spectrogram

Notes:

« Thisplotisidentical to that on the previous
page, but now we focus below 10 Hz, and
particularly better see the impact of the
Soyuz docking below about 2 Hz or so.

e Theasflown timeline reports that docking
took place at GMT 03:11:47.

e Theinitia impact shows up starting at about
01:00 when US handover to RS for attitude
control.

e Between 01:04 and 01:20, we see signs of the
maneuver used to get the space station into
the desired docking attitude.

»  From 03:09 to 03:19, the I SS goes free drift
for docking the Soyuz on MRM-2.

e Thedocking event itself shows up asabrigt
vertical streak near 03:11.

e From 03:19 to 03:45, thereis afollow-up
maneuver to post-docking LVLH TEA.

o At 04:02, thefina activity for docking is
handover back from RSto US for attitude

control.
Regime: | Vibratory
Category: | Vehicle
Source: | Soyuz 46S Docking 19-Mar-2016

Glenn Research Center




sams2, 121f05 at COL, Starboard Endcone, Adapter Bracket:[378.90 320.60 233.90]

SAMS2, 121f05, COL, Starboard Endcone, Adapter Bracket, 200.0 Hz (500.0 s/sec)

500.0000 sa/sec (200.00 Hz)

Start GMT 18-March-2016, 078/00:30:00
1 1 1 11

Soyuz 46S Docking 19-Mar-2016

X-Axis Acceleration ( mg )

SSAnalysis[ 0.0 0.0 u.oj Quantlfy
Description
Sensor SAMS 121f05
500.0 sa/sec, 200.0 Hz
Location | COL, Starboard Endcone,
Adapter Bracket
Plot Type | XYZ Accel. vs. Time
Notes:
e Thisplot showsthe full pass-band (200 Hz)
of as-measured SAMS data from the

T Columbus Endcone location.

Y-Axis Acceleration ( mg )
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ate marker for the time reported as

docking in the as-flown timeline (03:11:47).

*  Higher-frequency vibrations tend to dominate
and obscure the actua impetus from the
docking impulse on MRM-2.

ﬁé; é 04:30
888 Regime: | Vibratory
Category: | Vehicle
Source: | Soyuz 46S Docking 19-Mar-2016
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Soyuz 46S Docking 19-Mar-2016

sams2, 121105006 at COL, Starboard Endcone, Adapter Bracket:(378.90 320.60 233.90] Q u ant | fy
142.0000 sa/s 6.00 H: SSAnalysis[ 0.0 0.0 0.0]
se/secBOOH  SAMS2, 121105006, COL, Starboard Endcone, Adapter Bracket, 6.0 Hz (142.0 s/sec) ~ "> !

Description
Start GMT 18-March-2016, 078/00:30:00
0.4 1 1 1 L L1
ool , ‘ | Sensor | SAMS 121f05
o 142.0 salsec, 6.0 Hz
o 0.24 L
§ Location | COL, Starboard Endcone,
g Adapter Bracket
3 ‘ Plot Type | XYZ Accel. vs. Time
< 0.1 : +
E: on | Notes:
7 e The plot shows the same time span as the
037 i previous for the same data set with the
-0.4 T T T T T T T T exceptlon tha[ |t was IOW'paSS f| |tel‘ed beIOW
0.4 | | | | | | [ R 6 Hz.
034 , : L « At lower-frequencies, we start to see more

distinctive impulsive events, but till not a

g large peak near the reported docking time.
£ *  Wewould expect a+ZA acceleration since
® the docking occurred aft and above the
< » : station's center-of-mass.
T 02 L * Notethat for SAMS inverted polarity, we

054 | would expect a brief, negative ZA

acceleration impulse at the time of docking.
-0.4 T T T T T T T T
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Regime: | Vibratory
Category: | Vehicle
Source: | Soyuz 46S Docking 19-Mar-2016
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Soyuz 46S Docking 19-Mar-2016

sams2, 121105006 at COL, Starboard Endcone, Adapter Bracket:[378.90 320.60 233.90] . Quan“fy
1420000 salsec GOORI  SAMS2, 121105006, COL, Starboard Endcone, Adapter Bracket, 6.0 Hz (142.0 s/sec) o0 00 0%
Description
St‘art GMT 18—‘March—2016, 078(03:02:00
0.4
03 Sensor SAMS 121f05
' 142.0 sa/sec, 6.0 Hz

> 024

s o1 Location | COL, Starboard Endcone,

g ‘ Adapter Bracket

g O Plot Type | XYZ Accel. vs. Time

< 0.1+ : :

3 o2 Notes:

7 e Thisplotissimilar to the previous with the
087 exception that we now zoom-in on the time
04 | | ‘ ‘ ‘ ‘ ‘ axisto seeif the docking impulse shows up

0.4 ‘ ‘ ‘ ‘ ‘ ‘ ‘ clearer on the Z-axis.

034 , , e It seemswe do see a somewhat subtle Z-axis
= 02l peak at 03:12:52, which is about a minute
g after the as-flown timeline.

g 1 + Thelarge bloomsthat appear on the Y Z-

® A d A

3 O ipmofurmont # plane between about 03:19 and 03:20 are the

< -0.1+ , » start of amaneuver to post-docking attitude

5 0l for the ISS.
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Regime: | Vibratory
Category: | Vehicle
Source: | Soyuz 46S Docking 19-Mar-2016
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Soyuz 46S Docking 19-Mar-2016

:::Zib 10 2155 at ;;)UL(,’ :(:rboard Endcone, Adapter Bracket:[378.90 320.60 233.90] SSAnaneel 00 00 0 0. Q U ant | fy
oot ses SAMS2, 121105, COL, Starboard Endcone, Adapter Bracket, 200.0 Hz (500.0 /560) *° a1 . 550
P =14.6%, No=4771 Span = 14400.00 sec.
Description
f(Hz) = 54.28 Start GMT 18-March-2016, 078/00:30:00.001 p
PSD(g"2/Hz) = 2.133e-07 il il I I 1 1 1
FoD("2hz - 29416-08 Sensor | SAMS 121f05
\ 0 500.0 sa/sec, 200.0 Hz
107 =
e e e Location | COL, Starboard Endcone,
2 Adapter Bracket
[a] N
P 107 = Plot Type | XYZ Power Spectral Density
g
* Notes:
1072 L e This3-pand set of XY Z power spectral
density plots show that the dominant spectral
component between GMT 00:30 and 04:30
! ! ! ! ! ! ! ! ! was at 54.28 Hz.
f(Hz) = 54.28 . . .
PSD(g"2/Hz) = 3.7376-08 e This narrowband disturbance was aligned
f(Hz) = 185.3 . . .
w0 PSD(g"2/Hz) = 6.0776-09 . primarily with the XZ-plane.
—_ n | |
£ f(Hz) = 141.7
5 PSD(g"2/Hz) = 4.54e-09
B 10 F
£
)
107 +
T T T T T T T T
ggé’(gé}‘fj = 1.392e-07 L L L L L L
_ 107 4 +
I
=
‘S’f 1074 F
E
N
10—?2 L
T T T T T T T T T
0 20 40 60 80 100 120 140

Frequency (Hz)
Regime: | Vibratory
Category: | Vehicle
Source: | Soyuz 46S Docking 19-Mar-2016
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