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PREFACE

The work described in this report was performed by the Engineering

Mechanics Division of the Jet Propulsion Laboratory.
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I. INTRODUCTION

Volume I of this report deals with the analysis for the determination
of the plotted functions presented in this document, Figures Al to A54
herein represent acceleration flight data of five Centaur Main Engine
Cutoff (MECOQ) events and selected gimbal axis forcing functions. The
Centaur flight numbers and associate spacecraft are given in Table 1. The
Centaur gimbal axis forcing functions for the two Mariner Mars '69 flights
(Mariners VI and VII) derived from the corresponding field joint accelera-
tion flight data are presented., Selected components of the forcing functions
derived from acceleration flight data for the OAO-IIL and ATS spacecraft

are also presented,
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Table 1. Centaur Flight Numbers, Associated Spacecraft
Vehicles and Launch Dates

Flight Spacecraft Launch date
AC-16 ‘ OAO-II Dec. 8, 1968
AC-17 ATS Aug, 10, 1968
AC-18 ATS Aug. 12, 1969
AC-19 Mariner VII Mazrch 27, 1969
AC-20 Mariner VI ‘ . Feb, 25, 1969

JPI, Technical Memecrandum 33-487, Vol, I
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Fig. Al., Gridpoint 12, Acceleration response in X — Direction obtained from
Mariner VII — Atlas/Centaur (AC-19) MECO flight data.

JPL Technical Memorandum 33-487, Vol, II



0,5
0.4
0.3
.2
A, ACCELERATION RESPOMSE, TIME HISTORY
B, ACCELERATION RESFONSE, FOURIER TRANSFORM
° 0.1 T C  ACCELERATION RESPONSE, FOLRIER TRANSFORM, PHASE ANGLE
E i
ja M e
— 1
0.0
H :
T H
: ==
-0 i :
-0.2
A
-0.3
0.0 02 04 0.6 0.8 L0 1.2 1.4 L& 1,8
TIME, sac
-1.0 200 ] T
- N
5 T
4 150 T
3
2 100
ul el
- L] f
H ! ; A A g =
57 d A} e £
£ Y 1] 3 &
& A — 5 1
g 4 ;, [ ¥ S i
woog ] ! ] ! - G 0
] LV FARY EELYS A 1.2 ] 1 ] ] H
R 1RV R Y0 Y1 1 z I
2
: LT W 3 l |
g 1 Tl l €
=3.0 T T
'| -1I
7 1
5 FEEIS= TN
TH 11 “ 1
4 . It |
I
3 it I
“150] |
2 I 1
I .
2.0 B 200t <
0 20 40 60 0 100 120 140 0 20 40 40 80 100 120 40
FRECREENCY, Hz FREQUENCY, Hz

Fig. A2. Gridpoint 12, Acceleration response in Y — Direction obtained from
Mariner VII — Atlas/Centaur (AC-19) MECO flight data.

JPIL, Technical Memorandum 33-487, Vol.



¢ Li
ah
5
==
4
3 A, ACCELERATION RESPONSE, TIME HISTORY
o 8 ACCELERATION RESPONSE, FOURIER TRANSFOIM
£ €. ACCELERATION RESPONSE, FOURIER TRANSFORM, PHASE ANGLE
2
1
T
T
§
1] } m"‘ ry vy
1 A
0.0 0.2 0.4 05 0.8 1.6 L2 1.4 L6 1.8
TINE, sec
1.0 7 T 200 T
= f i
5 I
4
4 150
2
oft 100
7R
3 =
9 g
% 3 - ; 59
g 2 3
- ('Y
&
= 0.0 A 2 0
i} =
[C ) == = 141 o
w — LEIT X Z
3 5 | A TL¥IN. W] o
2 i L] L w
3 ! : 2 0
9 3 T z - VAT
2 V (WINININ )
M N IRININLEEND ] TR, WL WP 1 WYY
l YO jml VAT ALY )i P AT T RTARA L
20 1L 100 PRI LAY i
X ! it
Y :'%
¥
¥ -
-150
-3.0 B _200 c
o 20 40 ) 20 100 120 40 0 20 40 ) 80 100 120 40
FREGUENCY, Hz FREQUENCY, Hx
Delta Lithograph Co

Fig. A3. Gridpoint 12, Acceleration response in Z — Direction obtained from
Mariner VII — Atlas/Centaur (AC-19) MECO f{light data.

JPL Technical Memorandum 33-487, Vol. II



RIT), rod/sec?

MOAULUS OF R}, rad/sec

5.0
4.0
3.0
2.0 A. ROTATIOMAL RESPONSE, TIME HISTORY
8. ROTATIONAL RESPONSE, FOURTER TRANSFORM
Hit ¢, ROTATIONAL RESFONSE, FOURIER TRANSFORM, PHASE ANGLE
1.0 :
1 ; : :
9.6
i } SimSi S
t
-1.0 :
f
2.0
2.0
A
49 0.0 0.2 0.4 0,4 0.8 1.0 1.2 1.4 .6 1.8
TIME, sec
0.0 200
7
5
4
3 150
2 'ﬂ
1.0 ! k 106
7 =i : , 1
5 I [
R e e e e i 2 EA
: i r‘ f 5 ! 1' i = ® i [l 1 il
2 — = |
m“ﬂ WAl W | 1 = 1 KN i
1] i i Jia 5 ! 1 o
—2;0 .:i i ; ¥t ; :_5, o | T 1N
1 i —
; B ISR -
Py = : 2 50 H
- z 1
z - 1l ] I
= I ] ] |
=3.0 ~100 i 1 -
7 ¥ [+ 4 1
i |
2 -150
2 f| |
-4,0 B 300 <
20 m 50 ) 100 120 140 o 20 4 & 0 100 120 140
FREQUENCY, Hz FREQUENCY, Hr

Fig. A4. Gridpoint 12, Rotational response in 84 — Direction obtained from
Mariner VII — Atlas/Centaur (AC-19) MECO flight data.

JPI, Technical Memorandum 33-487, Vol, II



4.0
3.0
2,0 E
20 12 iximmm . A, ROTATIONAL RESPONSE, TIME HISTORY
o™ 3
§ E —F 2. ROTATIONAL RESPOMNSE, FOURIER TRANSFORM
? 3 . i L T €. ROTATIGNAL RESPONSE, FOURIER TRANSFORM, PHASE ANGLE
X3 F Y —
g
=z 0.0
4 Ld I
HH
-1.0 e
111 1
~2.0
]
LS| L1§ 1
!
3 A
.0
0.0 0.2 0.4 0.6 0.8 1.0 1.2 T.4 T.é 1.8
TIME, sec
0.0 200
7
; it
4 1
i
B "I o *
2 ¥ i 1
i i - 1T
-1.0 ol - I
TN 1 |
7 fni == [ird l. ]
s K " I
+ BB ¥ [
@ - 1] |
% < EFiH i h“l ) ¥IL) 2 “HF I
1] A Il - s
£ il T 1 A >
¥ LT ] 5 TR
L 2.0 Hp $ s 0 L] H 3
b 7 L) li ?I 1 1 N 0 1 3
i i == 2 .
=] | b =
% 3 ] % =
2
|
-3.0 ~100
7
5
i ;
3 -150
2
4.0 B -200) c
0 20 40 40 8 100 120 140 4] 2 40 & 80 00 120 140
FREQUENCY, Hz FREQUENCY, Hz
Fig., A5, Gridpointl2, Rotational response in 8, — Direction obtained from

Mariner VII — Atlas/Centaur (AC-19) MECO flight data.

JPL Technical Memorandum 33-487, Vol, II



2.0
1.5
1.0 1T =
;
t
0.5
Ty -
A. TORSIOMAL RESFONSE, TIME HISTORY
Ty o B. TORSIONAL RESPOMNSE, FOURIER TRANSFORM
3 1] S [ €. TORSIONAL RESPGINSE, FOURIER TRANSFGRM, PHASE ANGLE
£ -0.5 1
= I
-1
=1.3
2.0
.3 A
0.0 ¢,2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 L8
TIME, sec
1.0 200
7R i T
] 150 i T
5
4 -
I ! | . 100
3
,l J |
g 2 : ] = L it i 1
2 A e I ] I
3 g INLITITER
o = ot
z h I b ARNIIRTEY 1l SIELIIEL
=
i -2 u E U I 1 13 11
STH ) i 2 mmti il
=1 i - 11
g 7 i & ] I ik
[=3 il (1 § i 1] ]
g ' Tl L TIH! '
| - TR Al
¢ | ! ]
3 -100 4
2
-150
-3.0 8 -200 <
) 20 40 &0 80 100 120 140 0 20 40 &0 80 T00 120 140
FREQUIENCY, Hz FREQUENCY, Hz
Fig. A6, Gridpoint 12, Torsional response in 6_ — Direction obtained from

Mariner VII — Atlas/Centaur (AC-19) MECO {light data.

JPL Technical Memorandum 33-487, Vol,

I



0,20

0.05

) A. ACCELERATIGIN RESPOMSE, TIME HISTORY
1t B. ACCELERATION RESPONSE, FOURIER TRANSEORM
C. ACCELERATION RESPONSE, FOURIER TRANSFORM, PHASE ANGLE

/M), G

0.00

-0.10 ]

-6.15
0.

TIME, sec

1]
THIH e,
i

INEX L)

I

HT

MODULUS OF RE), Tn.fsoc
PHASE ANGLE OF R{F), dog

i 1l
-106 HUHI

i HTil il _- I I
Il I I I ]
' il -150 INHELLITE [ 1 I E

A R AL

0 1¢ 20 30 40 50 -] 70 80 0100 0 10 20 30 40 50 ] &0 70 & 90 100
FREQUENCY, Hz FREQUENCY, Hx

Fig. A7. Gridpoint 12, Acceleration response in X-direction at top of
adapter obtained from Mariner VI--Atlas/Centaur (AC-20)
MECQCO flight data

JPL Technical Memorandum 33-487, Vol. 11 9



0.25 T
1
.20
0,15
n
0,10
0.05
e T I3
) it A. ACCELERATION RESPONSE, TIME HISTORY
= 0.00 B, ACCELERATION RESPONSE, FOURIER TRANSFORM
& i €. ACCELERATIOM RESPONSE, FOURIER TRANSFORM, PHASE ANGLE
-0.05 ]
-8,10
-0.15
-0.20
-0,25
0.0 0.2 O04 05 08 1.0 Lz L4 L& 1.8 20
TIME, see
-1.0 - 200
T T O R R R A R A T i
7 THH H fl E |{I
s 1
F e T
3 i 150 il
1 4
- 1l
. 1]
2.0 ) 100
o 1 e ? "
< it F w0
3 HH —
= [y
C S L
5 H % |
5 j g 0
"o i ;tt a3 (5}
2 T I Z
a w
g 2 -
O
-4.0 -100 {3
7 H ; ]
5 i |
L4 3 |
3 H -150
2 1
1 |
5.0 Il B 200l
0 0w oz 0 o 50 & 70 s %0 oo 0 10 80
FREQUENCY, Hz, FREQUENCY, Hz

10

Fig. A8. Gridpoint 12, Acceleration response in Y-direction at top of
adapter obtdined from Mariner VI--Atlas/Centaur {AC-20)

MECO f{light data

JPIL, Technical Memorandum 33-487, Vol. II



6.0

11
5.0
4.0
a.n
o A, ACCELERATION RESPONSE, TIME HISTCRY. _
& B. ACCELERATION RESPONSE, FOURIER TRANSFORM- i
= e €. ACCELERATION RESPONSE, FOURIER TRANSFORM, PHASE ANGLE
1.0
0.0 H= e AR gt
; y
~1.0 A
oo 402 3,4 0.6 0.8 1.0 1.2 1.4 Lé 1.8 2.0
TIME, sec
0.0 e . 200
v e Ean THTTIRE
7 ! i HHHH HE]
i i
150
4 T
.
. I
2
100
-1.0 H ! I 111
&, B s i
£ H g
s 3 T + =
= 4 ; 5] m
w 3 wr 0
o T -
w (o3
3 2 K Z
2 us
§ 2 -sof[NIOTI
n T - Mt
2.0 MU = fi Il
12113 1 [
, I
. i | 3
5 100 L I
4 N 1 y i
3 I Il i) 1
. =150 H 1 1
27 1 L
' FHITTTE T fHH )
3.0 1 | il il J:[‘I ot 200 LTI i [T I e
0 10 20 30 40 50 &0 70 o 20 100 Q io 20 0 40 50 |, & 70 80 90 100
FREQUENCY, Hz FREQUENCY, Hz
Fig. A9. Gridpoint 12, Acceleration response in Z-direction at top of

adapter obtained from Mariner VI--Atlas/Centaur (AC-20)
MECO flight data

JPL Technical Memorandum 33-487, Vol, II

11



R(TY, rod/iec”

MODULUS OF R(F}, rod/sec

4.0
2.0
2.0 =
— ¥
1.0
- A, ROTATIONAL RESPONSE, TIME HISTORY
it T f T
HE hhh i BT B, ROTATIONAE RESPONSE, FOURIER TRANSFORM
0o C. ROTATIONAL RESPONSE, FOURIER TRANSFORM, PRASE ANGLE
] IECHI 1 1 E 111
11 5 H: 1 I | L 1
H -
-1.0 H-H -
H
1
= F
i
-2.0 t
-3.0
00 02 04 06 08 Lo L2 T4 L& L8 20
TIME, sec
2
i 0 I m
i ﬁ it
i 150 Helaeti
I T |
I T
100 [ i
ko
it 1 |
H et
® 5 I L1} 1t
= L
T
&
5 1
: y 0
H H & H
H L g I ]
X £ 50
H X
H G
I 1
| -100 i
~150 i
i
113 12 ] -200 il I i i C
50 & 70 g 30 100 0 w20 30 [ & 70 8 90 100

FREQUENCY, Hz FREQUENCY, Hz

Fig. Al0. Gridpoint 12, Rotational response in Byx-direction at top of
adapter obtained from Mariner VI--Atlas/Centaur (AC-20)
MECO flight data’

JPI, Technical Memorandum 33-487, Vol, II



Tl
e |

R{T}, rad/s acz

=1

=2

LI
>

=3

.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
TIME, sec

MODULUS OF R(EY, rod/fsos
PHASE ANGLE OF R{F), deg

200

A. ROYATIONAL RESPONSE, TIME HISTORY

B. ROTATIONAL RESPONSE, FOURIER TRAMSFORM

€. ROTATIONAL RESPCINSE, FOURIER TRANSFORMN, PHASE ANGLE

I

Tl

30 40 0 &0
FREQUENCY, Hz

Fig. All. Gridpoint 12, Rotational response in O -direction at top of
adapter obtained from Mariner VI--Atlas/Centaur (AC-20)

MECO flight data

JPI. Technical Memorandum 33-487, Vol, II

40 E) &0
FREQUENCY, Hz

13



2.5 —

2.0

2.5 4

x A, TORSICNAL RESPONSE, TIME HISTGRY
B TORSICNAL RESPONSE, FOURIER TRANSFORM
C, TORSIOMNAL RESPOMSE, FOURIER TRANSFORM, PHASE ANGLE

0.0

KD, rodfsec?

[}
-
o

- -

o.0 02 0.4 0.8 0.8 1.0 1.2 1.4 1.6 1.8 2.0
TIME, sec

TH 1 T CONCTITACTEEARCITANN T
U VAR 1

150

1

1 ']
% E AT TR T TRET )|
il THEH 1] ||

s IR il T
It 1l |

[ it I il

MODULUS O R{F)rod/sec
W
£=]
PHASE ANGLE OF R(F), deg

[ 0 20 20 40 50 &0 70 80 20 100 0 50 & 70 80 #0100

FREGUENCY, Hz FRECQUENCY, Hr
Fig. Al2. Gridpoint 12, Torsional response in 8,-direction at top of

adapter obtained from Mariner VI--Atlas/Centaur (AC-20)
ME CO {flight data

14 JPI, Technical Memeocrandum 33-487, Vol. 1I



-
2000 F
1000
T — A, GIMBAL FORCE, TIME HISTORY
13 &: fi > 1 B, GIMBAL FORCE, FOURIER TRANSFORM, MODULUS
R R C. GIMBAL FORCE, FOURIER TRANSFORM, PHASE AMGLE
a O i T T ¥ b
- E 11 ini 1 Ini kYL N ) TR
g ] RREE
= ; e
) | M
1 | w I-{r
¥
~1000 t -
}
|
H
H
-2000
~3000 A
0.0 02 04 05 0.8 L@ Lz L4 L& LB
TIME, sec
3.0 i T T T —
; T A
5 i !
4 ik | ioniin it
3 i : i Lt
|
2 i ﬁ:'
2.00 ¥ nry | [ 1]
g H i & i 11 fl
B il g i
= 5 Hﬂ, I &
o4 il 5
5 3 W b=
5 0 flin 2 .
ERN n < ! I
=2 " I
a2 i i 1l
g fw i
1.04 *
;
s ~100
4
3 H L 1]
I -150 i I 1l
2 I il NI i
o LI | B oo [HIHIICOT I % i
¢ 1w 2  » 40 s 0 %0 100 6 W 20 33 40 S0 40 7o & 90 10

FREQUENCY, Hz FREQUENCY, Hz

Fig. A13. Gridpoint 67, Centaur Gimbal Axis Forcing function in X — Direction
derived from Mariner VII (AC-19) MECO flight data.

JPL, Technical Memorandum. 33-487, Vol, IT



4000

2000

Em, b
-1
—_
—_=
e Y

A. GIMBAL FORCE, TIME BISTCRY
B. GIMBAL FCRCE, FOURIER TRANSFORM, MODULUS
€. GIMBAL FORCE, FOURIER TRANSFORM, PHASE ANGLE

=2000 | ¥ II
=4000
=5000 A
0.¢ 0.2 0.4 0.4 0.8 i.0 1.2 1.4 1.4 1.8
TIME, sce
3. 0011 T 200
7
5
4 150
3 il
2 i |oqm
2.0fitin! £
] =
=57 g ®
- 5 s
[ [
G 3 “_2 0
g <
2, -
B g
2 = -50
1.0
7
~100
i
4
3
=150
¥
0.0 ” [ 200
[ 10 90 100 0

e

50 & 70 | %0 100
FREQUENCY, Hx

Fig, Al4. Gridpoint 67, Centaur Gimbal Axis Forcing function in Y — Direction
derived from Mariner VII (AC-19) MECO flight data.

16

JPL Technical Memorandum 33-487, Vol. I



30000 [
25000
20000
15000 A GIMBAL FORCE, TIME HISTORY
s B. GIMBAL FORCE, FOURIER TRANSFORM, MODULE
8 C. GIMBAL FORCE, FOURIER TRANSFORM, PHASE ANGLE
=
10000
5000 -
1!
I
a il M‘u' AARb AN bl -
T LI S
-snool__ A
0.0 0.2 0.4 0.6 0.8 1.0 1.2 T4 1.6 1.8
TIME, see
4.0f] ""‘ T 200 ] T
7 | I 1
5 H H f
4 H l 50| H
3 | : I”— I ]
2 !
100[7]
¢ 3.0 £ i
{ i >l il
T 7 o]
~ I o I
g s . i
& 2 b G
w 4 I u
2 5 B 0
w 2 Zz
3 <
2 %] g
g 2
= = 50
2.0 ' H H
7 VIR U
i =100 % I I
5 1 1
4 Tif If
3
-150H
2 Hi
1.04 L] g -200 AL ENEIEIN DN It
) 0 20 30 E T [ 0 20 30 40 50 [ 70 E]
FREQUENCY, Mz FREGUENCY, Hz

Fig. Al5. Gridpoint 67, Centaur Gimbal Axis Forcing function in Z — Direction
derived from Mariner VII (AC-19) MECO f{light data.

JPL, Technical Memorandum 33-487, Vol, II

17



18

2405 —T— —1
=
2406
1405
i
é T —fHin : =+t A, GIMBAL MOMENT, TIME HISTORY
ENT i i, 5. GIMBAL MOMENT, FOURJER TRANSFORM, MODULUS
E HH ¥ C. GIMBAL MOMENT, FOURIER TRANSEORM, PHASE ANGLE
g HHH
£ =
1405
2405
3405 i
00 0.2 04 0.6 03 10 Lz L4 16 L8
TIME, sec
5.0 200 0 0
7 4
f B
3 ; 150 ik i
2 i ;
4.0 100 :
7 [T
i I i
o i
i it ) ! [
= -
= 2 MR & i
= 5 1 1
S0 1 T w g 1 i
& 7 i g i 1 | I
S s z i 1 i
= 4 ®r &
2 3 2 . i 1111 1
Q = ) I
x 2 I I I 1
2.0 00 1 I _
7 H 1l LITAELINE
H 0y pill
3 -1s0{(] i Iy
2 ] ] - “_% |
1.0, B -200 1l [T ic
1] 0 i00 10 20 AD ) &0 70 80 %0 100
FREQUENCY, Hz
Fig. Al6. Gridpoint 67, Centaur Gimbal Axis Moment function in 6y — Direction

derived from Mariner VII (AC-19) MECO flight data.

JPL Technical Memorandum 33-487, Vol. il



1.5405
1.0405
5.0104
1 i 3 1 I :
i Ji | !, | ; i [l
. EmADY, b
:T:; M7 { Jf ) ¥ IV A, GIMBAL MOMENT, TEME HISTORY
= TEit I Y 1 B. GIMEAL MCMENT, FOURIER TRANSFGRM, MODULLS
£ i} iy €. GIMBAL MOMENT, FOURIER TRANSFORM, PHASE ANGLE  *
-5.054
|
T
-1.0408
-1,5605
-2.0505
60 0.2 64 0.6 0.8 1.0 Y 1.6 1.8
TIME, seec
5.0 TEFFFR 200 T S
7 : | it ﬁ[ i
H r A I
3 150 : i1
2 I jﬂ.l.. 1
4.0 = 100
7 4§ I
u 3 T -4 I 1 [ Hi
S8 } = sofpbi .
: g p - .
a2 E i o | I I
! | = I
g i
£ e
30 T w0 i il 1)
; H o
c 7 ki it 2 I i
w5 Hi¥ L] Z
7 HHt
o 4 w 1
2 2
a 3 = -50
2 = 1
2 |
2.0 -100
7 HHH 381438,
5 1
: i
3 L 1 11311 § H
2
I
1.0 L] -200H] |
0 v 2 @ 7. 80 s 100 0 1w 2 @ 70 0 90 100

Fig. Al7. Gridpoint 67, Centaur Gimbal Axis Moment function in 6y — Direction
derived from Mariner VII (AC-19) MECO flight data.

JPI, Technical Memorandum 33-487, Vol. IT



20

25000 — -
20000 H——f——F—
—
15000 t]
[l
I
10060
5000 -
M -
. 0 = 1 —s AT A, GIMBAL TORQUE, TIME HISTORY
$ i P ot T B. GIMBAL TORRUE, FOURIER TRANSFORM, MODULUS
= = - C. GIMBAL TORGUE, FOURRER TRANSFORM, PHASE ANGLE
= LI
o =5000;
-1
15000}
I
i <
-20000
-25000 : - A
0 62 04 04 08 1.0 L2 L4 L& 1.8
TIME, sec
il %’ it
I 1 11 %
I 1] I
" ¥ a ? i I
g I o il .
= iy lil ;E:
: i 5 i
= i 1K 5 0
I 1 2 1118311
8 i Z. (e
o 4 il i ]
g :—2'-, -50 i i
it _ ! it
I :l!g -100 1l _i{ll_ 1 “:Illi:l:
I -150 ) [ I
AL . -mﬁ I il :Z%E ﬁ:.ii
s e 70 @ W 10 © 1 220 3w 4 s & 0 80 9 IO
FREQUENCY, Hz FREQUENCY, Hr
Fig. A18. Gridpoint 67, Centaur Gimbal Axis Torque function in 6, — Direction

derived from Mariner VII (AC-19) MECO f£light data.

JPIL. Technical Memorandum 33-487, Vol. II



5000

4000
3000
2000 =
1000 ;
a T
= o —
Z o=
o0 5]
—7  :
-2000
3000
-4000
00 02 04 06 08 10 L2 1.4 L& LB 20
T mme s
3.0 200
150
100
2.0 g
© 8 - 50
2 5
- A
= =]
: :
2 2
g Z 50
E Il
~150
;
I8
1 1 -200
40 50 & 7080 90 KO
FREQUENCY, Hz
Fig. Al9.

A. GIMBAL FORCE, TIME HISTORY
B. GIMBAL FORCE, FOURIER TRANSFORM, MCBULUS
C. GIMBAL FORCE, FOURIER TRANSFORM, PHASE ANGLE

1

=100 Y

==
o
:

il

it |
T
At ittt ©
10 20 30 40 50 &0 7o 80 o0 100
FREQUENCY, Hz

Gridpoint 67, Centaur Gimbal Axis Forcing function in X - Direction

Derived from Mariner VI (AC-20} MECO f{flight data.

JPL Technical Memorandum 33-487, Vol, II

21



22

-

Em), b

-l

-2000

2.0

A. GIMBAL FORCE, TIME HISTORY
8. GIMBAL FORCE, FOUR[ER TRANSFORM, MODULUS
C. GIMBAL FORCE, FOURIER TRANSFORM, PHASE ANGLE

L

150011

MODULUS OF EF), Ibfsec

[
(=

i

Fig. A20,

FREGUENCY, Hz

PHASE ANGLE OF Eff), dog
o

&
=

-1

D e s s

20 M 4 s @ 70 60 %0 00
EREQUENCY, Hz

Gridpoint 67, Centaur Gimbal Axis Forcing function in Y - Direction
Derived from Mariner VI (AC-20) MECO f{light data.

JPL Technical Memorandum 33-487, Vol. II



25,000
20,000
15,000 A GIMBAL FORCE, TIME HISTORY
= B, GIMBAL FORCE, FOUR[ER TRANSFORM, MODULUS
E: C. GIMBAL FORCE, FOURIER TRANSFORM, PHASE ANGLE
“ 1,000 ’
5,000
o FHHA e -
LM
{2
-5, 000 i
0.¢ (134 0.4 L8] 0.8 1 X 1.2 T.4 1.6 1.8 2.0
0 g 20
7 BHHETTIE [ IEn th HHH ‘lﬁ ::i#:
5 1
4 150 Et
3
2
100
3.0 ¥ 2
o 7 I = s
35 I 1 &
e I 5
& 1 =
5 i g
a 2 b =
E g [
2 I
[=] =50 HU
g 2.0 " gn
7 I [
‘ iy i
. -150 IIHEL
1.0 LLI E ~200 L1 L1
4] 16 20 30 90 T 0 1{1] 20 30 40 50 &0
FREQUENCY, Hz FREQUENCY, Hz
Fig. A21. Gridpoint 67, Centaur Gimbal Axis Forcing function in Z - Direction

Derived from Mariner VI (AC-20) MECO flight data.

JPL Technical Memorandum 33-487, Vol. II

23



E(T), 16/,

2.5+05
2.0405
1.5+05
1.04+05
] Iy
s.o+o04 [T
Hit— A. GIMBAL MOMENT, TIME HISTORY
0 f ; B. GIMBAL MOMENT, FOURIER TRANSFORM, MOBULUS
€. GIMBAL MOMENT, FOURIER TRANSFORM, PHASE ANGLE
1 L LE1)
-5,0+04 Li T A
1
[REI
1
-1.0 +05 J
15305
-2.0+05
-2,5+05
0.0 02 04 04 0.8 1,0 L2 L4 L& LB 20
TIME, sec
5.0 T T ; TR T 20 T
7 t i t 1
5 |
4 1
3 150 E:
. 1111 1
11
1iF
4.0 | 1o [ I
7 11 I
5 1] | I
. 4 f Lo i 7
g ! H R
£ 3 1 I . 50
g i i & ! I}
= u 14 HH
5 i 5 i
& i uoo, 1 | :::ﬁ#{::
& 30 e i : i o iy © Gl
5 7 Z ! |
5 o [ /!
3 i 2 I
a 8 H 2 50
o T
2 L
20 | il o [N jﬁ:
7 N il
i {1 1 i H H 1 {l
3 T i f -150 i
vo Il I i L Qe i [i<|
0 10 20 30 0 s 0 70 0 %0 100 ¢ 10 20 0 40 s0 & 70 80 100
FREQUENCY, Hz FREQUENCY, Hz

Fig. A22: Gridpoint 67, Centaur Gimbal Axis Moment function in 0, - Direction’
Derived from Mariner VI (AC-20) MECO f{light data.

JPL Technical Memorandum 33-487, Vel, II



2.0+05

15408
"
i
1.0+05 }
I
L
5.0+04 =
|— I i A GIMSAL MOMENT, TIME HISTORY
< B. GIMIAL MOMENT, FOURIER TRANSEORM, MODULUS
= ° C. GIMBAL MOMENT, FOURIER TRANSFORM, PHASE ANGLE
~ 1
(>4 i 1
Ig
5.0 04 1
SLO+05 il
L
-5+ [
)
‘A
-2.0405
66 02 04 06 08 1.0 L2 1.4 1.5 1,8 20
TIME, 1ec
5.0 - 200
i T e ' T
; : | 1]
5 I I
M ] 150 ! e
3 ﬂ LRI
. I I 1
2 ol i
100 i EITHET T I
i
i 1 TILHEILE [
g 4.0 £ i :m 1
% 7 | s ® THETRTT I
5 E &
- [
= 4 e T =] H Hil b
= =] o 1 IEE1 !
a, 3 © L 1 .
8 it Z
s 2 H = i
2
2 i I '
8 = - 1 il I w
= a0 i] I
AT TN
Tl L
7 i}
5 10 it o I
H L[] %_ RERY 1
3 I i i
-150 | 1f THTIRE 1
I | T | 1
2 L | H
2.0 |“ 5 -200 I c
o i 2 L 40 50 &0 70 20 50 100 0 i 20 30 40 70 80 0 100
FREQUENCY, Hz FREQUENCY, Hz

Fig. A23, Gridpoint 67, Centaur Gimbal Axis Moment function in 8y - Direction
Derived from Mariner VI (AC-20}) MECO flight data.

JPL Technical Memorandum 33-487, Vol. II



E(T), b/in.

3.0+0¢
2.0+04
T
1,040 t
1
Ml =
—1 = A, GIMBAL TORGUE, TIME HISTORY
1 T B, GIMBAL TORGUE, FOURIER TRANSFORM, MODULUS
.\
o i 2 = i = C. GIMBAL TORGUE, FOURIER TRAMSFORM, PHASE ANGL
X
{ ¥
T
]
1
=L.0+0d Jl
“2,0+04 1=
-3.0+04
0.0 02 04 0.6 08 1.0 12 A4 16 L& 20
TIME, see
Lo . T i i 200 m |
- i
i i
3 H iﬁ: :ﬁ 150
2 I T I
» Iﬂ Il [TTH
¢ a0 llliING 100 [
7 ROh 1l T i
+ B it :
o 4 LR 7 it I 1
< 3 [ il = 50 i ]
£ 2 [l & I 1
= u il [ 114
= I O 1 I
T 2,0 ! =
o HEHH- ©
5 : i -
ER : g i
B 3 T 50
g2 2 ' Ii
. I
i Il .
7 ! Hit ] T
i‘ ] !
3 H =150 14
L) W
2 ]
) | ]
0.0 1UILHEHT 200 H | i 1] L1
0 10 20 O 40 50 & 70 80 90 100 4] 0 20 30 40 50 &0 76 89 %0 100

FREQUENCY, He FREQUENCY, Hz

Fig. A24. Gridpoint 67, Centaur Gimbal Axis Torque function in 6, - Direction
Derived from Mariner VI (AC-20}) MECO flight data.

26 JPL Technical Memorandum 33-487, Vol.



e

I

.00 JLAALL H i
© T ; HHH] A. ACCELERATION RESPONSE, TIME HISTORY
= 0.0 1 i i " *B.  ACCELERATION RESFOMSE, FOURIER TRANSFORM
= } C. ACCELERATION RESFONSE, FOURIER TRANSFORM, PHASE ANGLE
fiia)
i
i §
Il |
11
-0.20
| (I
I I [l I }H
00 01 02 03 04 05 048 07 08
TIME, see
-G = === 200
7 =
5
1 1
3 150 :
1
2 I |
1 1 'l .
2,0, f 100 I
f i [
7 45 o ot H
s JARNIW LY i B
g 4 EErRS S g H HH H
HE e © - H g
£ A T 1 1
3 2 T ¥ 1] g | | n 1]
& . -1 H
& i TRVUAY ) 5 LIt ikt i
50 i =t | f s 0 TNIE
[} 7 # 1 1 1 1Tl <) N 1 l 111 1 Ky
wy ] 1 ] | &) z H1—1 -1 H =
g 5 == &—- £ 1 LITWEN KR NIRE
=2 17 E  — uE
8 : i 2 -50 ] B il
=3 - H—1 E i ‘
z ' 1 : i
1 t
-4.0 100 -
7 T : :
s |
3 -150 ] =
H = 7
-5.0 ks 200 i
0 T 20 4 0 100 120 140 o 20 40 40 ) 100 120 140

&0
FREQUENCY, Hz FREQUENCY, Hz

Fig. A25, Gridpoint 12, Acceleration response in X-direction at top of
transition adapter .obtained from the Orbiting Astronomical
Observatory--Atlas/Centaur (AC-16) MECO flight data

JPL, Technical Memorandurm 33-487, Vol, IT 27



28

R(T), G

MODULUS OF R{F), In./sec

THHT ]
0.4 | | i , E:!
i | Ei
0.3
0.2 |
i
(48
0.1 Bt
m A. ACCELERATION RESPONSE, FIME HISTORY
e B. ACCELERATION RESPOMSE, FOURJER TRANSFORM
C, ACCELERATION RESPOMNSE, FOURIER TRANSFORM, PHASE ANGLE
0.0
=01
-0.2 t H
it
n 3
-0,3 ! i :%:E qA
0.0 0.1 0.4 05 Db 0.7 9,8 0.9 Lo
TIME, sec
-2.0 200
[
%
’ fn ] 150
_ ul,
s i H1— - o 0 1
4 EiEnaE ! : ;;
4 100 1]
3 | 1 i 1 it
) . [l [ [
z | g I
- 30 11
| 4 |
' £
b 1l
&5 i
-3.0 w0 44 1 i ]
f i ] THICH
. I ! % LR I
l oy |1} all inia
s 1 3 i i
. i
11
-100
s muEsh :
2 T
-15¢ 13
L
[]
4.0 2 -200 i€
[} 20 40 & £0 TO¢ 120 140 20 &0 &0 100 120 140
FREQUENCY, Hz FREQUENCY, Hz
Fig. A26. Gridpoint 12, Acceleration response in Y-direction at top of

transition adapter obtained from the Orbiting Astronomical
Observatory--Atlas/Centaur (AC-16) MECO flight data

JPL Technical Memorandum 33-487, Vol, II



a0 TETTHATH H
2.5 [
2.0 HHAH I
1.5
© A, ACCELERATION RESPONSE, TIME HISTORY
= B, ACCELERATION RESFONSE, FOURIER TRANSFORM
= I C. ACCELERATION RESPONSE, FOURIER TRAMSFORM, PHASE ANGLE
1.0 H-l—
0.5
] ]
0.0 i
| T} T
THTI
L1k
-0.5 ] | | [ A
00 &1 0.2 03 04 05 06 07 08 0.3 1.0
TIME, sae
g 200
7
5 &
4 T
3 H 150
2[4
1.0 100
A
7 B
5 1A
4 Al
$ s A g =
£ A ) -~
: i :
=3 g
= 20 7 ..,h. h;"."..":", T " :
o 5 | .ﬂ KR REmEL B
- | 1 ] oOr = 5
2 5 ! il 1 ¥
g 4 = g i i i :
g 3 | : R | N [ W LY I H-ot I
2 T ] (WA LI INEN AR I (N A TRANIINE]
i |IEANANIN RINIANET INi 11 ETRICT T TFEm _lH
i SRR S sl
3.0 =100 PO LIS] ] ] It '
7 T (1 ' J
5 {1 1
rl
3 150
2 ;
—=
4.0 £ -200 i¢
o 20 40 @ a0 100 120 140 [} 20 40 50 %0 100 120 140
FREQUENCY, Mz FIEQUENCY, Hz

Fig., A27. Gridpoint 12, Acceleration response in Z-direction at top of
transition adapter obtained from the Orbiting Astronomical
Observatory--Atlas/Centaur (AC-16} MECO flight data

JPL Technical Memorandum 33-487, Vol. II

29



25 L‘_H: 1 I ﬁf T
2.0 f] 1 1]
R
1.5
1.0
"§ A. ROTATIOMNAL RESPONSE, TIME HISTORY
? 0.5 B, ROTATIONAL RESPONSE, FOURIER TRANSFORM,
= €. ROTATIOMAL RESPOMSE, FOURIER TRANSFORM, PHASE ANGLE
=
0.0
4
-0.5
-1.0
HHECHE I I ]
-1.5 ﬂ [ | EEEE1 e
60 01 02 03 04 G5 05 07 0.8 0.9 1.0
TIME, 3e¢
0.0 200
7
5
4 Il
3 150
2 -
-1.0 B 100
7
5
r = =
s 2 FE £ w0
3 fA I =
? 2 A N 1 . 1 g
g L. L L JUA L, L 8
o "0 e Hi IR e =]
o 7 1812 it 7 II‘! % jira . % ||
s ;=R P : ; i
2 1l T 100N 1 11
§ .3 ; ! RIEDEEITN [0
g . & | I NN | ELI 1]
2 WA | [ il I
i 1 [] § 1
-3.0 -100 HH L
7 =
5
4
3 =150
2 1
-4.0 B 200 c
[\] 20 40 &0 81 190 120 140 ] 20 40 &0 0 100 12¢ 140
FREQUENCY, Hz FREGUENCY, Hz

Fig. A28, Gridpoint 12, Rotational response in 0, -direction at top of
transition adapter obtained from the Orbiting Astronomical

Observatory--Atlas/Centaur (AC-16) MECO flight data

30 JPL, Technical Memorandum 33-487, Vol. II



8.0 )
Py L ALL I TG LU R R
4.0
2.0
i
o~
s A. ROTATIONAL RESPONSE, TIME HISTORY
T ool 8, ROTATIONAL RESPONSE, FOURIER TRANSFORM
P C. ROTATIGNAL RESPOMSE, FOURIER TRANSFORM, PHASE ANGLE
=4
-2.0
4.0
-6.0
| Jﬂf.ﬂﬂ | A
0.6 81 02 03 64 05 08 07 08 0.9 1.0
TIME, sac
0.0 200
7
5
4 159
3
2 il
7 100
{ |
g MO f .'l'..
a ] 1 A g so
3 7 f 11 L ®
5 y A T =
& 4 AR — = I
g 1017 I WA 5
: 3 A i " 9
2 ] I g F
“
2 2 t
E \ i 2
g RILIT A y i 2 -0
L o T
2.0
1
T
7 1 '
5 I | =100
4
3
-150
2
B le
-3,0 200 ]
¢ 20 20 ) ) 100 120 140 o 20 40 0 . 100 120 140
FREGUENCY, H: .

FREGUENCY, Hr

Fig. A29. Gridpoint 12, Rotational response in 8, -direction at top of
transition adapter obtained from the Orbiting Astronomical
Observatory--Atlas/Centaur (AC-16) MECO flight data

JPL Technical Memorandum 33-487, Vol, II



2.5 [T T 7
} T
2.0 ]
1.5
.8 [
Ind H
0.5 1
™ i %
H k A. TORSIONAL RESPONSE, TIME HISTORY
? 0.0 1 B. TORSIOMAL RESPOMSE, FOURIER TRAMSFORM
g i HH i C. TORSIONAL RESPONSE, FOURIER TRANSFORM, PHASE ANGLE
=
-0.5 I i ]
-1.0
-1.§
2.0
| 1] H I JHH 1 1
2,5 I I 1)1 T
0.0 01 02 0.3 04 05 pé 07 D8 0% 10
TIME, sec
1.0 200
7
s o )
4 n “ o 150 il
; EE
. i
: n I j
] “] UL A 100 : -
L] , =
-2.0 — ; = i }
§- 7 CHEHE . —i- £ 0] I
|4 1 . o= 1 ]
— 5 ra i 5 H ".
L4 L3 w H 111
=
a3 9 ¢ + mi
& I 2 i}
M
= i 1]
3 I 2 FHr i
a 1 w 1] 1]
g :2: =50 [T¥¥
-3,0 z ] 1 n
7 i [
5 -100 = H H -
4
3
150 ! .
2
]
-4.0 2 =200 ic
0 20 40 &0 [T] 100 120 140 0 20 40 &0 ) — 100 120 T
FREQUENCY, Hz FREQUENCY, Hz

Fig. A30. Gridpoint 12, Torsional response in 9,-direction at top of
transition adapter obtained from the Orbiting Astronomical
Observatory--Atlas/Centaur (AC-16) MECO flight data

32 JPL Technical Memorandum 33-487, Vol, 1II



25,000 T I I Tl
20,000 ]
15,000
10,000 H !
f ]
1
5000 ! T 1§ i
1
- “ (el 'l [ A, GIMBAL FORCE, TIME HISTORY
1
= o Ik 8. GIMBAL FORCE, FOURIER TRANSFORM, MODULUS
g 1 [T C. GIMBAL FORCE, FOURIER TRANSFORM, PHASE ANGLE
il I
~5000 y
-10, 000) d
-15,000 “
-20,000
TETi 1T A
25,000 i H_H I
CREX .2 3 04 0.5 06 07 08 09 1.0
TIME, sec
4.0 T i 200 [ T
. f T
5 T
4 H H FHHTHH
2 it Hiki 150 gkl
2 LTI ] | [l
| HECE TR “ i
3.0 T yex o 11 s 100 |
7 l A ;
5 i aimimn 1 1 1
H 4 i H H i3 3 t 2 I H it
e 3 Mttt H i @ 50 T I 1
= 2 ! \ E ! i
E’ i I 5 | FIEC
=] 2,0 f HH T = ¢
5 7 i i HH 4 I
3 5 H HEH 1! i
a 1 i3 it H i §
% 3 It H IRIELTI T =50
[Tty z
2 [ I11] Il .l.ﬂ 1
| H H v T =100 m M . -
H it 150
“ﬁ I | :: % : i EI{
il | I [i]]
AL Lt [——— il I TIHLC
0 W@ 50 & 70 8 %0 10 [) ic 2 50 90 00
FREQUENCY, Hz EREQUEMCY, Hz

Fig. A3]1. Gridpoint 67, Centaur Gimbal Axis Forcing function in X ~ Direction
Derived from OCAQO - Centaur (AC-16) flight data.

JPL Technical Memorandum 33-487, Vol, II



15, 600
10,000 T
E |
. 10
A GIMBAL FORCE, TIME HISTORY
- I I
= o m] B, GIMBAL FORCE, FOURIER TRANSFORM, MODULUS
g . i €, GIMBAL FORCE, FOURIER TRANSFORM, FHASE ANGLE
~5000
1
19,000
15, 000 Hm
o0 01 0 67 0, .9 1.0
0. T 200 j m
: l
5 1
i 150 il ]
3 {11 TIIE
" 1
2 100 i
2.0
2
g 7 © 59
= =
& s o
"E_E T4 ]I:I! 3
w i =
o 3 o m
wr z 1l Ll
g. 2 : '{-H’_
o . H 1§
g 2 < 1l
1.0 . 1l [T
7 Al 1T i i
ey =100 fIkHH ! ] H it |
v 4 k
[ I | i
3 i
) =150 LT IR 1
z 111 FIIK
0.0 : ~z00 L1 11 I il TS
[ 0 20 70 80 90 100 0 1 20 20 0 50 & 70 B0 0 100
FREQUENCY, Hz FREQUENCY,, Hx

Fig., A32. Gridpoint 67, Centaur Gimbal Axis Forcing function in Y - Direction
Derived from OAO - Centaur (AC-16) flight data.

JPL Technical Memorandum 33-487, Vol, II



30, 000

25,000

20,000

15, 000

A, GIMBAL FORCE, TIME HISTORY
B, GIMBAL FQRCE, FOURIER TRAMSFORM, MODULUS
€. GIMBAL FORCE, FOURIER TRANSFORM, PHASE ANGLE

E(N, b

190, 000

5000

it
-5000 1111 I

(=)
o
e
=3
Y
.

50

.
PHASE ANGLE OF E(F), dog
[~ -
SRR

"
2
é x
= 2l
n, 1
&
5 -50 !
El 113 I
=1 |
2 1
=] L1
g 100
Hi
=159
| 1K 11
0.0 Ll | il 1 |8 -200 I [ IIIHETH
0 o 2 30 40 50 w70 8 %0 100 0 10 20 X 40 50 o

FREQUENCY, Hz FREQUENCY, Hz

Fig. A33., Gridpoint 67, Centaur Gimbal Axis Fofcing function in Z - Direction
Derived from OAO - Centaur (AGC-16) flight data.

JPL Technical Memorandum 33-487, Vol, II

35



1 JEL|
0.30 % T e H
0.2
0.20
.15 AT
Tf [ \
1l
2.10 ! ! 1
ﬁ{ I 1 A, ACCELERATION RESPONSE, TIME HISTORY
L] [rHan B, ACCELERATIOM RESPONSE, FOURIER TRANSFORM
s 00 1 i €. ACCELERATION RESPOMNSE, FOURIER TRANSFORM, FPHASE ANGLE
= I ] il
0.00 t
-0,05 f} i T
L 1] 1
-0.10 i
1 I
0,15 ] It
1 A
-0.20 } Hij L2
0.0 0. .2 0.4 05 06 07 08 09 10
TIME, sec
-1.0 200 — -
7
5
4
3 150
2
T
X [
2.0 — 100 t
7 " i oy :ﬁ__} o
I ==c=iss ? us
s 1 . s 50
T . 1 3 inr g |
S | I ¥y @ 1]
g ] I TN 5 Lk
5~ e ssieas 5 O |
w 7 I%r = { s o L !,l 1 % I BIN
2 5 H ; = . H HH
2 4 ! > i ¥ w0 i ! L
g ] - £
2
4.0 =100 &
7 R l.
:
3 150 I
2 1
1
5.0 B 200 ] iC
0 30 40 &0 0 160 120 140 o 20 40 &0 E7 100 120 40
FREQUENCY, Nz FREGUENCY, Hz

Fig. A34. Gridpoint 12, Acceleration response in X-direction at top of
forward payload adapter obtained from the Application Technology
Satellite-~Atlas/Centaur (AC-17) MECO flight data

36 JPL, Technical Memorandum 33-487, Vol. II



0.15]] } I ”l ] i ﬂ] T
0.10
[]]
0,05 : Tﬂ'
L 4 4!
1l ; | 'H'l A. ACCELERATION RESPONSE, TIME HISTORY
® l B, ACCELERATION RESPONSE, FOURIER TRANSFORM
& 000 I C. ACCELERATION PESPONSE, FOURIER TRANSFORM, PHASE ANGLE
o
0,05
|
0,10
-0,35]]] Il HiTH | A
0.0 0.1 .2 0.7 0.8 0% 1.0
RO — = 29
7 H
T
5 — o 50l
B 5
3 i 1 i 'u X
)
2
[T 1, | 100 I
o '3‘0 ' M Y El } %_ d
$ o HAE ‘ i e i
s, i =
g‘ 1 J : g JITIE
H 0
w3 i 9 9
5 1 3 |
2 i i
: : o
g 2 50 " [T Y|
g S Wil i I
-4.0 & l| l|
7
s B MY BT |
: I
3
RE:
2
s )
5.0 [s -200 ¢
30 [ 30 0 160 120 140 0 20 40 &0 £ 100 120 140
FREQUENCY, Hz FREQUENCY, Hz

Fig. A35, Gridpoint 12, Acceleration response in Y-direction at top of
forward payload adapter obtained from the Application Technology
Satellite--Atlas/Centaur (AC-17) MECO flight data

JPL Technical Memorandum 33-487, Vol, II

37



2.0 uH»
1.5
1.0 A, ACCELERATION RESPONSE, TIME HISTORY
[ ~ B. ACCELERATIOM RESPONSE, FOURIER TRANSFCRM
= ﬁT €, ACCELERATION RESPONSE, FOURIER TRANSFORM, PHASE ANGLE
=3 I i
0.5
0.0
" 1
il
it Til{
-0.5 !
[
! L
HA
-1.0 ]Il 11139
S 0.3 0.4 0.5 0.6 07 0.8 0¥ 1.0
TIME, sec
0.0 200
7
: A 150
3 I
2 B 100
-1.0 =
g, it £ = -
5 13 =
E_ 5 ¥ ! & =
= 1
& 40 T 5
e, 3 1 | w °
S [ 1 ‘l ] 11
2z FHHN 2 I
& LTI y I i
[=] ¥
Q I 3 =50 1! ) 1 I d
= 20 = i i T i z
. 11 13
i1 1111 11 ﬂ
YHINATT 1 L L]
7 T o rwUm [ v
5 I L " I ~106 y L] { I
T+ it } 4 H }
4 + 1 1
3 T it
| ) -150
2
= — =
-3.0 B -200 P iCI
0 20 40 ) 0 100 120 140 0 20 40 &0 80 10 120 140
FREQUENCY, Hz FREQUENCY, Hz

Fig., A36. Gridpoint 12, Acceleration response in Z-direction at top of
forward payload adapter obtained from the Application Technology
Satellite--Atlas/Centaur (AC-17) MECO flight data

38

JPI, Technical Memorandum 33-487, Vol, II



1.5 T LI 1]
I
1.0 i
{
0.5 i
i
w, 0.0 A. ROTATIONAL RESPONSE, TIME HISTCRY
\_ﬂg B, ROTATIONAL RESPONSE, FOURIER TRANSEORM
g €. ROTATIONAL RESPONSE, FOURIER TRANSFORM, PHASE ANGLE
= 1 11 A
F 0.5 hH H
1l .Hl 1]
.0 H H
.5
2.0 Il it ﬂ IEEHIEN 2
0 01 0.z 03 0.4 o, 0.6 0.7 0.8 0.9 1.0
TIME, ses
0.9
- —
5 i
4 150
3 X iR
IR 1|
o
2 _ 2 ¥
P G B 100 L {
JTY CR BT IO M 1 1
o - I §
2 B FRAE54 P X e g 1 — AR
% 7 Com e 3 s
~ 5 f =g E | hl
L 4 i = et 5 i ] 'i“‘
w a ] P o o 0 1 1 L1}
o] I I S 4 I i 1]
) TS o 3 &l
3 2 K ] Z s H
2 w [l Il i
) I | : - 1 I i
- i T I |
2.0 ¥ X
7 ! Li3 ; il
] -] bt
5 g |52 100 t H
4 ¥ :
TE
¢ = 150
B X -
2
-b gk
2.0 L lEREE 2 200, lc;
[ 20 %0 &0 3 100 120 140 ) 20 ' 50 &0 100 120 140
FREQUENCY, Hz FREQUENCY, Hz

Fig. A37. Gridpoint 12, Rotational response in 6y -direction at top of
forward payload adapter obtained from the Application Technology

Satellite--Atlas/Centaur (AC-17) MECO flight data

JPL Technical Memorandum 33-487, Vol. II

39



2.0 m T “ T 1
[l
1.3
1
1.0
tﬁ- 1
o, 0.5 : -: A, ROTATIOMAL RESPONSE, TIME HISTORY
e i B, ROTATIONAL RESPOMSE, FOURIER TRANSFORM
? : E C. ROTATIONAL RESPONSE, FOURIER TRANSFORM, PHASE ANGLE
E oo o
-0.5 il H
[ 1
=10 1 i
1 !
=151 1 il
. 0.2 0.3 4 .5 0.6 0.7 0.8
TIME, sec
0.0 200 ~
7
3
4
3 150 ]
2 NI
N 1.0 100 I KN 1]
7 ; X H
5 f ] — i
=== e $ = i '
3T ; : g [ _
£ i il T3 R ® llili i
2 ooy 1 1. I Py ¥ T 1 1
P = i o 3 iy
s 7 M 1 1] B % L3 L | | |
5 s A= = LT W
§ 3 —¥ 1 = §_ -50 H ] H
z ) ]
1t
-3.0 -100 1
f T
7 1
5 | Bl
4
3 -150
2
[
~4.0 ‘B =200 " = 1€
L] 20 40 &0 80 100 120 140 Q 20 50 80 10 120 140
FREQUENCY,, Hz FREQUENCY, Hz
Fig. A38. Gridpoint 12, Rotational response in By~-direction at top of

40

forward payload adapter obtained from the Application Technology
Satellite--Atlas/Centaur (AC-17) MECO flight data

JPL Technical Memorandum 33-487, Vol. II



2.0 'ﬁ
| LRHEL T
1.5
|
ol I "
o, 08 T A. TORSIOMAL RESPONSE, TIME HISTORY
£ i ITif] i B. TORSIONAL RESPONSE, FOURIER TRANSFORM
£ ! C. TORSIONAL RESPONSE, FOURIER TRANSFORM, PHASE ANGLE
£ w v !
I I
I I
o | i I
il
-1.0 | 1l
1 it
i 02 03 04 05 06 O & 07 1.0
TIME, sec
-1.00— = 200 |\
7 ]‘] {
1
5 ¥ i I
M . 150 4 7
3 Y { Fil i
11 [ f
2 | i | 1 } £
I ! Jr l i l i { 100 i
[ 'l ’ . NN i i
-2.0 Hr H i ¢ ﬂ ] 1
9 H
% 7 fiH —F 50 I ] HILin
Ll o | 13 L ] a1 111 |
Sos ! = | T TRIN
o pT
£ 4 5 I | 1
5 3 3 0 I ERTINATLLY
wy Z H H
3 | THY
3 ? = HE
a 2 1 i
g z =50 1 | B]
-3.0 iR
7 i i F ]
- HHEH
3 I !
3 q'__fi]
-150
2
-4.0 8 2002 <
] 20 20 %0 ) 00 20 o ) 20 20 & ) 00 120 40
FREQUENCY, Hz FREQUENCY, Hz

Fig, A39. Gridpoint 12, Torsional response in 6,-direction at top of
forward payload adapter obtained from the Application Technology
Satellite--Atlas/Centaur (AC-17) MECO flight data

JPL Technical Memorandum 33-487, Vol, II



42

0.15
o610
] .
0.05 L bl
i
1 "
® | [ | FI Y A. ACCELERATION RESPONMSE, TIME HISTORY
E: 0.00 T B, ACCELERATION RESPONSE, FOURIER TRANSFORM
= v [L.AA L €. ACCELERATION RESPONSE, FOURIER TRANSFORM, PHASE ANGLE
{ J
-0.05 -
LY
=010
=0,15 A
0.0 0.2 0.4 0.6 2.8 1.0 1.2 1.4 1.é 1.8 2.0
TIME, s8¢
-1.0 2001
7 1 1
5
1 ) : ]
3 150
- I I
’ hi | i i H
2.0 — 100 il LH
7 = H 4
s in | i
. * F ; HH H H
£ 3 Qb iy g § | i
T o, 1At o2
£ 1 ' E LE||
- ar
L o l=ih f oy 1, 5 o n
b, T N ANy i i it d 1
S 7 | HSTSES s ; 3 5 t
g s i A | z " I E]t_
3 4 ; ST i b
g 3 ! - $ g2 N
2 'l o El
1
=4.0 =100
7 i
5 i
4
3 =150 11
2 1
=50 B 200 c
9 20 40 50 80 0 120 140 0 20 40 & a0 100 120 140
FREGAJENCY, Hz FREGUENCY, Hz
Fig. A40. Gridpoint 12, Acceleration response in X-direction at top of

forward payload adapter obtained from the Application Technology
Satellite-- Atlas/Centaur {(AC-18) MECQO-I flight data

JPL Technical Memorandum 33-487, Vol, II



0.20
0.15
0.10
Il X f
| | =
0.05 [ A
|| [1 1
- )] ¥ Eq
° [ i . A, ACCELERATION RESPONSE, TIME HISTORY
g uw L H B, ACCELERATION RESPONSE, FOURIER TRANSFCRM
= ! C. ACCELERATICN RESPONSE, FOURIER TRANSFORM, PHASE ANGLE
H
005 [1F
-0.10
-0.13 !
]
-0.20 A
0.0 0.2 04 & 08 1.0 Lz L4 1L.& LB 2.0
TIME, 30c
1.0 20
7
5
5
3 L
2 Y
T 1 '
-2.0 100 T l1
7 A I !
5 ¥ Ty ] 1 |
3 & e 7T LI { T—1HY
% - ® 5 ] 1 ]
¢ I Y P v - i ' LN
~ A N = 14
£ 2y BN ] ] 3 — U
= b B w
£ m T LYW I n o | ‘*
= 5.0 == : P 4 !
[+ EA 4 9 1
5 5 Z ll
3 4 il 4 i 1 1]
5 3 ¢ Ti 1 ]
z e e |
2 1 1/}
1 | 8
-4.0 100 =
7 :
H ] H
]
3 -150
2
] c
-5.0 8 200 - 1
N 20 40 40 80 100 120 140 [ 20 4 & 20 100 120 140
FREQUENCY, Mz FREQUENCY, Hz

Fig. A4l, Gridpoint 12, Acceleration response in Y-direction at top of
forward payload adapter obtained from the Application Technology
Satellite--Atlas/Centaur (AC-18) MECO-I flight data

JPIL, Technical Memorandum 33-487, Vol. 11 43



“w

A n

44

3.5
3.0 |
2.5
2.0
s H
o A, ACCELERATIONM RESPOINSE, TIME HISTORY
é 1.0 B. ACCELERATION RESPONSE, FOURIER TRAMSFORM
B €, ACCELERATIOM RESPONSE, FOURIER TRANSFORM, PHASE ANGLE
.5 E ]I 1 =
LT
— l 1 I
0.0
- P b
| ]
0.5 1
1.0
=-1.5
0.0 0.2 0,4 0,6 .8 1.0 1.2 1.4 1.6 1.8 2.0
TIME, 1cc
0.0 200
7
5
i
3 150 |
2 \\\‘ "i
L0 \ 4 100
7 } T
5 f
u 4 + g g =
3 3 ok J:\ v %0 1
g v & I it
= 2 1, = |
& —rH 5 |
& - ‘ y ') n S 0 1
6‘2'0 ¥ 1 i A @ |
w 7 o % 11
s s Eat il E 1
2 4 : —¥ 4 Y - ]
- 3
g s 5= i E IR T i -
T T A1 L ] MR 1 N
? T Y HA I T
et o Ll LI
<0 = 100 -H— W J
7 e 1
A i
3 I
4 150 1
3 = - i :
2 ? ‘,-é;-,-; :f
4.0 Ll B -200 £
[} 20 &0 &0 100 120 140 Q 20 40 &0 80 10 120 140
FREQUIENCY, Hz FREGRIENCY, Hz
Fig. A4Z, Gridpoint 12, Acceleration response in Z-direction at top of

forward payload adapter obtained from the Application Technology
Satellite--Atlas/Centaur (AC-18) MECO flight data

JPL Technical Memorandum 33-487, Vol, II



R{TY, rod/snc2
=]
o

0.0 -0.2 0.4 0.4 0.8 1.0
TIME, sec

A, ROTATIONAL RESPONSE, TIME HISTORY
8, ROTATIONAL RESPONSE, FOURIER TRANSFORM
C. ROTATIONAL RESPONSE, FOURIER TRANSFORM, PHASE ANGLE

il
=t

|t

|| Lt

MODULUS OF R(F), rod/sec
%
o
=
oo |
==

PHASE ANGLE OF RiF), deg

1] 20 AQ

& 80
FREQUENCY, Hz

¥ —
- N Cow
o 20 0 &0 20 100 120
FREGUIENCY, tHz

Fig, A43., Gridpoint 12, Rotational response in 6x-direction at top of

forward payload adapter obtained from the Application Technology

Satellite--Atlas/Centaur (AC-18) MECO flight data

JPL Technical Memorandum 33-487, Vol, II




2 = M|
11
n i ¥
1 1] Ik 1
=2 i 1 /I 1IN I 1
1] 1 1 [N YN 1 Il ¥ Il
- 1 I
1
Ng A ROTATICMNAL RESPONSE, TIME HISTORY
? ] 3, ROTATIONAL RESPFOMSE, FOURIER TRANSFORM
= C. ROTATIONAL RESPONSE, FOURIER TRANSFORM, PHASE ANGLE
=
- H CHHE
TELr B 113 p3 L}
L i |
H : % 1 ;“ 1
A
-2
=
= > =
-3 5 1= A
0.0 92 .4 0.5 0.8 1.0 1.2 1.4 1.6 1.8 2.0
TIME, sec
0.0 200
7 [l
5 |
4 550 i !
) ¥ i
, i e
100 i1 i ; i
1 ] [ 1
-1.0 e ]
g 7 £ s gy
] . L1
T, i € It i B
= o +HH
£ s .1 BT 5 H =
= i ] 1T o oHE u s
H I ) i i g 4 !
“ 5 u[l mincLi
O L NI = KO i i1
a %2 o TA] I
g = i LR Il
~2.0 H - i LA )
L i !'
- (e i w I
. -
4 = F
3
=150
2
-3,0 B 200 c
0 20 40 & 2 100 120 140 0 20 40 & 80 100 120 140
FREQUENCY, Hz FREQUENCY, Hz
Fig, A44, Gridpoint 12, Rotational response in Oy -direction at top of

46

forward payload adapter obtained from the Application Technology
Satellite--Atlas/Centaur ({AC-18) MECO-I flight data

JPL Technical Memorandum 33-487, Vol.

11



2.5
2.0
L5
1.0
Ny 0.5 I i .
H 1= = : A, TORSKONAL RESPONSE, TIME HESTORY
%’“ B, TORSIONAL RESPONSE, FOURIER TRANSFORM
£ oo €. TORSKIMAL RESPONSE, FOURIER TRANSFORM, PHASE ANGLE
=
LI | N L A It
-0.5 | 1 L} L
L) 1]
-0
I
U
2,0-
0.0 ®2 064 06 08 1.0 L2 L4 s 18 20
TIME, see
2.0 200
4 11
L]
A | {
3 150
I
2 I A
I ]
=10 k2 3 100 n !
7 - 1l i -]
5 | i 1
: s : : : CHHHHEH
3 : B 5 — | ER i ﬂ
2 -~ !
: F ® 1l
& 5 I
= 2.0 TH = a 0 ¥
2 7 T t -t g 1 1l
=2 5 —
g ! ; — § a0 ' i
o 3 i z" __H
z = 1
| |
11 1]
2.0 100 i
7 !%
f T
' - - -120 H {
2 1
0
-4.0 . -140 1
0 20 40 &0 &0 100 120 140 0 20 40 &0 80 100 120 140
FREQUENCY, Hz FREGUENCY, Hz

Fig. A45. Gridpoint 12, Torsional response in 8,-direction at top of
forward payload adapter obtained from the Application Technology
Satellite--Atlas/Centaur (AC-18) MECO-II flight data

JPL Technical Memorandum 33-487, Vol, II 47



0.20

0.15

0.10 I

.05

] h ] i A. ACCELERATION RESPOMSE, TIME HISTORY
' H B. ACCELERATION RESPONSE, FOURIER TRAMNSFORM
2.00 | 1N JIKIN €, ACCELERATION RESPOMNSE, FOURIER TRANSFORM, PHASE ANGLE

R, G
-y

-0.10

-0.15

~0.20

0.0 2 0.4 0.6 0.3 1.0 1.2 1.4

-1.0Hn

T

111}

ettt

i o

MODULUS OF R{F}, In./sec
PHASE ANGLE OF R(F}, deg

=159

s G LA

0 T ] E] 20 30 A 50
FREQUENCY, Hz FREQUENCY, Hz

-0l e
70 80 96 100

Fig. A46. Gridpoint 12, Acceleration response in X-direction at top of
forward payload adapter obtained from the Application Technology
Satellite--Atlas/Centaur (AC-18) MECO-II flight data

48 JPI, Technical Memorandum 33-487, Vol, II




0.25

0,20

0.15

q

AT, G

-0.10

-L15

0.2

9.4 0.6
TIME, sec

¢.8

I

=

MODULUS OF R{F), in./sec

Fig. A47.

JPL Technical Memorandum 33-487, Vol, 1I

30 40

o

5 )
FREQUENCY, Hz

i

PHASE ANGLE OF R{F), deg

A, ACCELERATION RESPONSE, FCURIER TRANSFORM
B, ACCELERATION RESPONSE, FOURIER TRANSFORM
€, ACCELERATION RESPONSE, FOURIER TRANSFORM, PHASE ANGLE

200 Y

gi

150

-
SS==c=-oo
=

in
=3

=

E] 3 Nidlly

EEe e
=

-50 ;
i il !
=100 H
[ ] ¥ i
I i
] |
=150 ]
i
i
2001 hi]| |11} I T <
0 20 30 40 50 & 70 ) 20 109

FREQUENCY, Hz

Gridpoint 12, Acceleration response in Y-direction at top of
forward payload adapter obtained from the Application Technology
Satellite--Atlas/Centaur (AC-18) ME CO-II flight data

49



5,0
5.0
4.0
3,0 A, ACCELERATION RESPONSE, TIME HISTORY
(U] 8. ACCELERATION RESPOMSE, FOURIER TRANSFORM
é C. ACCELERATION RESPONSE, FOURIER TRANSFORM, PHASE ANGLE
=
2.0
1.0
T
;
{
¥
X
2.0 H
!
-h.0 A
0.0 0.2 0.4 0.6 0,8 1.0 1.2 1.4
TIME, sec
1.0 200
7
i T
- |
3 15¢ |
2,
0,0 100
7 P
5 1
)
2 .34 2 50
< 7 HHAH =
£ 2 i £
= et i = J
E .ol I | o off
L It -
[ 4 H U]
2 s ! 2
4 H i
3 ) i % =50 H
g i £ 1
2 1414
| j
-2,0. -100 H
i
7 !
‘!5 i
%
3 ~150 { H H
> i
[T ith 1194
-3.0 1 =200 (]
[ 0 20 30 50 & ) 10 0 30 40 50 &0 70 L 0 100
FREQUENCY, Hz FREQUENCY, Hz
Fig., A48, Gridpoint 12, Acceleration response in Z-direction at top of

forward payload adapter obtained from the Application Technology
Satellite--Atlas/Centaur (AC-18) MECO-II flight data

JPL Technical Memorandum 33-487, Vol. L1



4.0

2.0

A, ROTATIONAL RESPONSE, TIME HISTORY
B. ROTATIONAL RESPOMSE, FOURIER TRANSFORM
€. ROTATIONAL RESPOMSE, FOURIER TRANSFORM, PHASE ANGLE

mREmn

Ay

R(T), rl:d/.&ec2

.

T

3=z

.0 %2 .4 Q& 0.8 1.0 1.2 T.4
TIME, sec

|n|!mm@;:l$5: 200 i %Zflﬁ[ﬁﬂ::

100

=1.0 Li

50

il

MODULUS OF R(F), rod/sec
N W odth

PHASE ANGLE OFR(F), dog

iff I
50 70 & ‘;0 100

===t

. i |
i il A
0

4 50 &0 70 [ %0 100 40 50
FREQUENCY, Hz FREQUENCY, Hr

Fig. A49. Gridpoint 12, Rotational response in 6 -direction at top of

forward payload adapter obtained from the Application Technology
Satellite—-Atlas/Centaur (AC-18) MECO-II {light data

JPL Technical Memorandum 33-487, Vol, II



52

3.0

=1
3

0.0

B, rodfsnc?

A, ROTATIONAL RESPONSE, TIME HISTORY
B. ROTATIOMAL RESPONSE, FOURIER TRANSFORM
C. ROTATIONAL RESPOMSE, FOURER TRANSFORM, PHASE ANGLE

[t

CLLLLLL
o

TIME, sec

THEF T
THIL | 1T
¥

=

o s

50

o e e b s

HODULUS OF RF), rod/sec

PHASE AMGLE OF R(F), deg

Fig. A50.

1

g0 100

i 1% i i

i} [l i
i 1% i ] o
40

s & 7w W i 0 0 22 0 40 5 & s
FREQUENCY, Hz FREGUEMCY, Hz

Gridpoint 12, Rotational response in the 8 -direction at top of
forward payload adapter obtained from the Application Technology
Satellite--~Atlas/Centaur (AC-18) MECO-II flight data
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Fig. A51, Gridpoint 12, Torsional response in 6,-direction at top of

forward payload adapter obtained from the Application Technology
Satellite--Atlas/Centaur (AC-18) MECO-II flight data
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Fig. A53. Gridpoint 67, Centaur gimbal axis forcing function in Y-direction
derived from Mariner VI--Atlas/Centaur (AC-20)"MECO flight data
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Fig. A54. Gridpoint 67, Centaur gimbal axis forcing function in Z-direction
derived from ATS--Centaur (AC-18) MECO-II flight data
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