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COMPILATIONOFFLIGHTDATA

FROMTITAN III VEHICLES

By J. Newgent
Martin Company

/J 7-
ABSTRACT

The report presents descriptions of the Titan III flight ve-

hicles and the vibration, acoustic, and shock data acquired during

the flight and ground test programs from inception through Decem-

ber 1965. Data are presented for four Titan Ilia core vehicles

and for three Titan IIIC core vehicles (boosted with strap-on solid

rocket motors). Pertinent information relative to the data ac-

quisition systems and vehicle trajectories also is included.



INTRODUCTION

To provide a basic description of the flight vehicles, with

particular reference to those factors pertinent to vibration and

acoustic environment analysis, a profile drawing of the core ve-

hicle, an equipment compartment identification sketch, and asso-

ciated structural descriptions are presented. In addition, struc-

tural surface weight data for the various equipment compartments

are given.

Flight vehicle trajectory and performance parameters of con-

cern in vibration and acoustic environment analysis are shown

graphically. These include time-history plots of vehicle weight,

fuel, and oxidizer consumption, Mach number; altitude; and dynamic

pressure.

The instrumentation systems employed to transduce, telemeter,

record, and reduce the vibration, acoustic, and shock environment

measurements are described briefly, and pertinent system block

diagrams are presented. The information is presented in individ-

ual sections relating to transducers, telemetry, ground receiving

stations, flyaway landline instrument system, and data reduction.

The vibration and acoustic data acquired for the flight ve-

hicles are presented in the following manner: All Titan IliA

vehicles data are grouped in one section. These include data

from Vehicles i, 2, 3, and 6. Vibration and acoustic time his-

tories, showing the overall (root mean square) acceleration and

sound pressure levels recorded, are grouped. Acceleration spec-

tral density and 1/3 octave band sound pressure level frequency

spectra are included in a second grouping.

The Titan IIIC vehicles data are presented in the same group-

ings and include measurements from Vehicles 4, 7, and 8.

For both the Titan IliA and IIIC time-history-and frequency-

spectrum presentations, the data are organized as follows.

Measurements acquired in a given equipment compartment, or

part thereof, are grouped and presented in the numerical order

of the designated measurement numbers. Where data from more than

one vehicle have been obtained for a given measurement number,

the data are included in the numerical order of the vehicles.

Compartment grouping of the data starts at the forward end of the

vehicle (Compartment 3A) and finishes with the aft end (Compart-

ment IC).

Shock data acquired from shock measurements taken during five

laboratory payload fairing separation tests are presented at the

end of the report.



FLIGHTVEHICLE

Inboard Profile

The inboard profile of the Titan IIIA and Titan IIIC core
vehicle is shownin figure i.

CompartmentLocations

Compartmentand station locations for Titan III are shownin
figure 2.

Structural Description

First stage.- The major sections of the first stage are a

forward skirt, a forward tank skirt, an oxidizer tank, a between-

tanks section, a fuel tank, and an aft tank skirt. Semimonocoque

and monocoque construction is used in all sections. Aluminum al-

loy 2014 is used for skin areas (maximum gage of 0.48 in.) Low

stress areas of the tank interiors are milled to reduce vehicle

weight.

Integrally milled T-shape stringers extend longitudinally in

each tank. Ring frames, attached to the stringers, provide struc-

tural stability when the vehicle is unpressurized.

The propellant tanks are formed by domes and cones welded

to the ring frame and stringer structure.

In Titan IIIC, the core engine compartment is enclosed by

a boattail heat shield. It is an aluminum skin-stringer-frame

structure.

Second stage.- The structure of this stage is of similar

design to that of the first stage.

Transtage.- This stage consists of an outer cylindrical skin-

stringer-ring frame structure. Within this structure, are two

side-by-side propellant tanks and trusses for mounting the major

electronic equipment.

The outer structure is similar to skirt sections of the

first and second stages. The tanks are constructed of titanium

cylinders with domes and cones welded to the tops and bottoms of

the cylinders, respectively. Material thickness of the tanks

varies from 0.030 to 0.091 in.



The equipment trusses are constructed of extruded, square-
cross-section, aluminum tubing.

A standard structural interface is provided at the top of
the transtage to provide mounting for the various payloads of the
vehicle.

Weight per Surface Area

Theweight per surface area for the Titan III vehicle is
presented in table I.

Captive Test and Launch Stand Configuration

Figure 3 showsa captive test stand configuration for either
Titan IIIA or IIIC.

Figures 4 and 5 showthe launch stand configurations for
Titan IIIA and IIIC, respectively.

TRAJECTORYDATA

Vehicle Weight Versus Time

Figures 6 and 7 show typical nominal Titan III vehicle weight
versus time.

Figures 8 and 9 showtypical nominal Titan III vehicle Mach
numberversus time.

Figures I0 and ii show typical nominal Titan III vehicle
dynamic pressure versus time.

Figures 12 and 13 show typical nominal Titan III vehicle al-
titude versus time.

Typical nominal Titan IIIA fuel and oxidizer consumption
versus time curves are shownin figures 14, 15, and 16.

Typical nominal Titan IIIC fuel and oxidizer consumption
versus time curves are shownin figures 17, 18, and 19.

4



INSTRUMENTATION

An inboard profile drawing, showing locations of flight and
static firing data transducers is presented in figure i. Also,
figures 20 through 55 showactual installation of these trans-
ducers.

Airborne MeasurementSystem

A block diagram of the airborne vibration and acoustic meas-
urement system is presented in figure 56(a). The instrumentation
componentscomprising this system are described in the following
paragraphs.

A voltage output instrument system was selected for the Titan
III vibration and acoustic measurementsfor its low sensitivity to
temperature transients, high-level vibration, and shock excitation.

The accelerometer employed in this system is a triaxial,
piezoelectric crystal type. The voltage output of each accelerom-
eter is standarized to 4 mV, RMSper g, rms (with 1800 mmf cable
capacitance). Both 20- and 50-ft ultra-low-noise cables are used
between the accelerometers and amplifiers. Both the 20- and 50-
ft cables are standarized to 1800mmf total capacitance by a
small capacitor potted in the connector at the amplifier end of
the cable. The vibration amplifier is a solid-state, high-input
impedanceunit with seven switchable, standardized fixed gain
settings.

Standardized accelerometer output, cable capacitance, and
amplifier fixed gain settings eliminate the requirement for main-
taining individual calibration logs with each vibration measure-
ment. Accelerometers, cables, amplifiers, and amplifier gain
settings can be changedwithout loss of system calibration. Three
vibration amplifiers are packaged in one container, designated as
a three-channel amplifier. At somevibration measurementloca-
tions, the transducers for only one or two axes of a triaxial
accelerometer are used. Therefore, the three-channel amplifier
is designed to accept input signals from any single-axis trans-
ducer in any accelerometer, so it is not limited to use with one
accelerometer. It can accept single-axis input from up to three
accelerometers.

The output of the amplifier is fed into a single sideband
(SSB) modulator. The output of the SSBgoes to an FM transmitter.

The acoustic system is similar to the vibration system. A
piezoelectric crystal microphone with standardized output connects
to a single channel amplifier through ultra-low-noise cable (iden-



tical to, and can be interchanged with, the accelerometer cable).
The amplifier has seven fixed gain (dB) switch settings. The out-
put of the acoustic amplifier feeds into the sameSSBmodulator
and transmitter as are used with the accelerometer amplifier.

The basic performance characteristics of the major components
of the vibration and acoustic measurementsystem are as described
below.

Accelerometer.- The accelerometer is a triaxial unit that has

three individual piezoelectric crystal accelerometers mounted in

an aluminum block in the three mutually perpendicular axes. Three

ultra-low-noise, double-shielded cables are used with the unit.

Martin part number

Assembly dash numbers

Vendor part number

74E39

74E39-7, accelerometer

with 20-ft cable

74E39-8, accelerometer

with 50-ft cable

Gulton Industries Model

A4OUA

Acceleration range

Sensitivity (with cable)

Lateral sensitivity

Frequency response

Resonance frequency

Acoustic sensitivity

Temperature

Capacitance

Weight

1 to 300 g peak

4 mV, rms per g, rms ± 5%

Less than 5%

Within ±7½% of the response

at I000 cps from 15 to 2000

cps

Above 17 kc

Less than 0.75 g equiva-

lent output in 58 dB

overall noise level

Less than ±10% of 77°F

ref in the -35 ° to 160°F

range

i000 mmf minimum

Less than 3 oz

Microphone.- The high-intensity microphone is of the piezo-

electric crystal type. The microphone cables are identical to and

interchangeable with the accelerometer cables.

Martin part number



Assembly dash numbers

Vendor part number

Sensitivity (with cable)

Dynamicrange

Frequency response

Linearity

Capacitance

Vibration

Temperature

74E41-49, microphone with
20-ft cable

74E41-59, microphone with
50-ft cable

Gulton Industries No.
MA299501

106 ± 1 dB referenced to
2

1V/dyn/cm
ii0 to 190 dB

Within ±1.5 dB of i000
cps from 15 to 5000 cps
±0.5 dB max

2000 mmfminimum

Less than 138 dB when sub-
jected to sine vibration
of 18.5 in./sec 15 to 200
cps, 60-g peak 200 to 800
cps, 30-g peak 800 to
2000 cps

Less than ±0.5 dB from
-35° to 160°F

Amplifier_ high-impedance.- The acoustic amplifiers (PD80S0025-

009 and -029) are single-channel units with an internal power sup-

ply that supplies regulated voltage isolated from the 28 Vdc in-

put power to the amplifier module. The accelerometer amplifiers

(PD80S0025-019 and -039) are three-channel units that have a power

supply that provides regulated-isolated power to each of the three

amplifier modules.

Each amplifier module is electrically isolated from the other

two modules. The acoustic and vibration amplifier module consists

of a very-high-input impedance emitter/follower on the input fol-

lowed by a filter, an amplifier, and a line driver. The -009 and

-019 amplifiers are employed for the airborne telemetry measure-

ments. The -029 and -039 units are used for the lO0-foot flyaway

landline (FAL) measurements.

Martin part number

Vendor part numbers

Input impedance

PD80S0025

Gulton Industries Model

No. FT-IO71E-3 (vibration)

and FT-1855 (acoustic)

50 M_ at 27 cps minimum
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Output impedance

Frequency response

3 dB downpoint

Attenuation

Voltage gain
One-channel unit

Three-channel unit

Gain stability

Z = (20 JXc) over the
range of 15 to 5000 cps
for -029 and -039, and
20 to 3000 cps for -009
and -019

Flat within ±2.5%from
20 to 3000 cps for -009
and -019, flat within
±2.5%from 15 to 5000
cps for the -029 and -039

Downat least 3 dB at
4000 cps for the -009 and
-019, and at 8000 cps for
-029 and -039
At least 15 dB at 5000
cps and 36 dB at 7000
cps for -009 and -019,
at least 15 dB to Ii 000
cps and 36 dB at 17 500
cps for -029 and -039

The one channel unit has
seven fixed gain settings
in the range of 140 to
190 dB SPL; the input
from any crystal micro-
phone is conditioned to
5 ± 0.050 V peak to peak
for the specified gain
setting
The three-channel unit
has three channels sim-
ilar to the one-channel
unit; each channel has
seven fixed gain settings
in the range of ±25 to
±300 g_ the accelerom-
eter input is conditioned
to 5 ± 0.050 V peak to
peak for the specified
gain setting
Stable within ±1%of the
gain value at 28 Vdc
when the supply voltage
is varied between the
limits of 24.0 and 32.0
Vdc and ±3%over the



Output voltage

Vibration noise

Quiescent noise level

temperature range of 25 °

to 160°F

At least 5.5 V peak to

peak without clipping

or distortion; maximum

output voltage is limited

to 6.5 V peak to peak

Less than 0.03535 V, rms

for any gain setting while

subjected to 85 g, rms

random vibration

Less than i0 mV peak to

peak referred to the

output or I mV peak to

peak referred to the

input, whichever is

greater, for any gain

setting over the temper-

ature range of 25 ° to

160OF

Single Sideband Telemetry

The airborne SSB modulator unit is designed to accept 15

channels of 0 to 3 kc high-frequency data and combine these data

by a dual-modulation process into a composite video signal oc-

cupying a total bandwidth of 1.74 to 75.833 kc to modulate an FM

transmitter for transmission via the rf transmitter [figure 56(a)].

Single sideband modulator.-

Martin part number

Vendor part number

Output signal level

Input impedance

Output impedance

Channel ripple

Amplitude linearity

Amplitude stability

Crosstalk

PD64S0381-019

Spacecraft Inc. Model

Ii00-i

345 mY, rms

Greater than 97 k_

i00 ohms maximum

1.4 dB max between 20

cps and 2.8 kc

±0.25 dB

±I dB

Less than 40 dB



AGC characteristics

Back current

Carrier leakage

FM telemetry transmitter.-

Martin part number

Power output

Carrier deviation

Frequency response

Carrier frequency

stability

Input impedance

Output impedance

Standing wave ratio

Output noise

TM Antenna.-

Martin part number

Power output

VSVR

Attack time 5 milli-

seconds, release time

15 milliseconds; input

signal variations of 20

dB cause the AGC ampli-

fier output to vary less

than 1 dB

5 mV maximum

30 dB down minimum

80801H2400 (manufacturer,

Martin Company)

50 to 80 w

125 kc

Flat within 2 dB peak

to peak over a modula-

tion frequency range of

I00 cps to 90 kc

±0.01%

150 k_ min shunted by

no more than I00 pF

50 ohms

1.3 to 1 maximum

Less than 25%

80801J01300 (directional)

804A3350110 (omnidirec-

tional)

50 to 80 w

2:1

Telemetry Receiving System

A block diagram of the ground receiving system is presented

in figure 56(b). For each telemetry transmitting system used in

a vehicle tested on the Eastern Test Range (ETR), there must be

a corresponding telemetry receiving system. In general, the range

I0



telemetry system is designed to permit the greatest sharing of

equipment for receiving and recording the various types of telem-

etry data. The principal components of this telemetry receiving

and recording system are discussed below.

Antennas.- Four different types of telemetry antennas are used

on the ETR: seven-turn helix, trihelix, quadhelix, and parabolic

(TLM-18). Each of these is directive for gain; the latter two are

also directive for tracking. Right circular polarization is

normally used throughout the range. Right and left (vertical or

horizontal) for polarization diversity with the parabolic anten-

nas are available. When telemetry antennas and radars are located

at the same site, the servo trackers of the telemetry antennas

may be slaved to that of the radars.

The output of the antennas is fed to preamplifiers for power

gain and to multicouplers for separating the inputs to receivers.

Seven-turn helix - 2.-

Gain

Beam width

Polarization

Frequency band

Mounting

Power required at antenna

Manual tracking

Trihelix - 4.-

Gain

Beam width

Polarization

Frequency band

Mounting

Power required at antenna

TLM-18 - 2.-

Gain

Beam width

Polarization

12 dB _average)

45 ° conical (average)

Right circular

215 to 260 Mc

RCP-6 pedestal

-94 dBm; 12 V/m

18 dB (average)

20 ° conical (average)

Right circular

215 to 260 Mc

RCP-6 pedestal

-i00 dBm; 5 V/m

28 dB (average)

5 ° conical (8 ° when

nutating)

Right- and left-hand
circular

Ii



Frequency band

Mounting

215 to 260 Mc

Stationary pedestal

automatic tracking

Receivers.- The output of the antennas is fed through pre-

amplifiers and multicouplers that route the signal to receivers

(one per link except where polarization diversity is used) that

can be tuned to any frequency within the band. The receiver

detects and amplifies the signal so that a composite signal is

produced, which is a replica of the signal that was used to fre-

quency-modulate the transmitter in the vehicle. A switch permits

selecting either of two bandwidths. The wider bandwidth is nor-

mally used for FM/FM signals.

Receiver.-

Radio frequency range

Type

Noise figure

Intermediate frequencies

First i.f. bandwidth

Second i.f. bandwidth

Sensitivity

Linearity

Video bandwidth

215 to 260 Mc

Double superheterodyne I_M

Less than 6 dB

30 and 5 Mc

1.5 Mc

500 and I00 kc

(selectable)

7 V for 20 dB quieting

1% over a bandwidth of

+150 kc

Variable from i kc to

I Mc

Magnetic tape recording.- The standard magnetic tape record-

er for composite signals is a seven-track record-reproduce unit.

Two operating speeds are selectable by switch setting with choice

of speed pairs by a drive belt change. Pushbutton controls allow

fast-forward and rewind movements, stop, record, or reproduce.

Stable speed is achieved in about 2 sec, and the tape may be

stopped in less than 0.50 sec. A metallic lead at the end of

the tape provides automatic end-of-tape stop. Various reel sizes

up to 14 in. are handled. Seven plug-in record and reproduce

amplifiers are available for analog, FM, and PDM modes of opera-

tion.

FR-1400.-

Speed

Tape dimension

120, 60, 30, 15 in./sec

i/2 in.

12



Tape thickness

_e_g _h reel

Tape leader

Frequency response

Crosstalk

Signal-to-noise ratio

i mil

7200 ft of I mil on

14-in. reel

140 ft for 14-in. reel

±3 dB from 300 cps to

1.5 Mc at 120 in./sec

-17 dB between adjacent

channels at 60 in./sec

-28 dB at 120 cps ref

I volt (0 dB)

Vibration/Acoustic Measurement System Response

The frequency response of a typical vibration or acoustic

measurement system, including all instrumentation from the trans-

ducer to the final data readout equipment, is shown by the plot

in figure 57.

lO0-Foot Flyaway Landline Vibration and Acoustic Recording System

The system is shown in block diagram form in figure 58. Up

to 30 measurements can be recorded, along with timing and voice

annotation. The system components that affect the accuracy and

frequency response are the isolation amplifiers and the FM record-

reproduce systems. These specifications and those of the cali-

brator are as follows.

Isolation amplifiers.-

Frequency response

Gain

Amplitude stability

Output dc offset

FM recorder-reproducer system.-

Tape speed

Frequency response

Signal-to-noise ratio

15 to 500 cps ± 0.5 dB

Unity ± 5%

±1% or better

±125 mV

60 in./sec

dc to I0 000 cps ± 0.5 dB

52 dB maximum

13



AC calibrator.-

Calibration frequency

Amplitude

Amplitude stability

Harmonic distortion

i000 ± 50 cps

±2.5 and ±1.25 V 0 to

peak

±1%

1% maximum

The overall system, during acceptance testing, met the re-

quirement of recording 50- to 4000-cps signals via the 100-ft

flyaway cable and playing them back with an amplitude within 1.5

dB of the original signals.

VIBRATION AND ACOUSTIC DATA REDUCTION

Landline and Telemetry Data

Reduction of 2-kc vibration data acquired via telemetry and

landlines consisted of power spectral density (PSD) analyses to

give frequency information and measurement of overall rms g-levels.

The PSD analyses were performed with the Technical Products

Analyzer System TP-625, consisting of the TP-633 power integrator,

TP-626 oscillator, TP-627 analyzer, and TP-4A level recorder.

Analyses from 0 to 2500 cps were made with a slow scan speed (1.85

cps2), medium pen speed, slow paper speed, 5-cps filter, and a

1.5-sec time constant. The loop length was approximately 2 sec

for flight data and up to 4 sec for captive data. Time periods

were held to close tolerances for analysis of flight data, al-

though it is realized that recommended procedure calls for a

longer loop length. Varying vibration levels during flight makes

longer tape loops impractical. Overall rms levels were measured

with a Ballantine, Model 320, true rms meter for each data sample

used in PSD analysis. This instrument was also used in conjunc-

tion with a level recorder to provide overall rms time-history

information. The PSD analysis accuracy is such that there is

approximately a 90% probability of a given spectrum value being

within 54 to 155% of the true value.

14



Acoustic Data

The overall sound pressure levels were determined as follows:

The levels were read as absolute measurements with the Bruel and

Kjaer Analyzer. The data were further reduced to 1/3 octave band

levels using the Bruel and Kjaer i/3 Octave Band Analyzer, Model

2111, and Level Recorder, Model 2305. The 1/3 octave band acoustic

spectra plots contained in this report are not corrected for sys-

tem frequency response and, as such, are useful only up to a fre-

quency of about 2 kc. System response corrections are estimated

to be 2 dB at 5 kc and 5 dB at i0 kc.

In addition, the Bruel and Kjaer Analyzer was further used

to reduce the data into an rms time-history plot.

Pyrotechnic Shock Instrumentation

Shock measurements have been taken during the five payload

fairing separation tests. The first three tests run at Fairchild-

Stratos were nonenvironmental. Tests 4 and 5 were run at a

300 000-ft pressure altitude in the Douglas altitude chamber at

Huntington Beach, California. In addition, aerodynamic heating

was simulated in Test 5. Nine different accelerometer locations

(3 axes per location) were used to measure shock. These loca-
tions and accelerometer information are listed in table II. Block

diagrams of the recording and playback systems used are given in

figures 59 and 60.

DATA

Axes Designation

Figures 61, 62, and 63 define the general axes nomenclature

for all data transducers, whether acoustic or vibration.

A sample vibration spectrum to illustrate vibration character-

istics at a specific vehicle location during a period of minimum

vibration excitation is presented in figure 64.

15



Vibration data are presented as rms time histories and power/

acceleration spectral density analyses. During the Titan III pro-

gram, a change in nomenclature was made, i.e., the term power

spectral density was changed to acceleration spectral density. As

used in this report, the two terms have the same meaning. Therefore,

Titan IliA vibration data are presented as power spectral density

plots and Titan IIIC data are presented as acceleration spectral

density plots. Accoustic data are presented as rms time histories

and 1/3 octave band analyses. All time histories are presented

with T = 0 referenced to first stage ignition (87FSI) or second

stage ignition (97FSI). The Titan IliA data are given in figures

65 through 199, in the order shown in table III. The Titan IIIC

data are given in figures 200 through 361, in the order shown in

table III.

Pyrotechnic shock data are presented as 1/3 octave band peak

acceleration spectra. Table IV summarizes shock test information.

The shock spectra are shown in figures 362 through 393.

MARTIN COMPANY

A DIVISION OF MARTIN MARIETTA CORPORATION

Denver, Colorado, November 15, 1966
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F i g u r e  3 .  Capt ive  T e s t  Stand C o n f i g u r a t i o n ,  Sequence C o m p a t i b i l i t y  
F i r i n g  (SCF), T i t a n  I I I A  and I I I C  V e h i c l e s  
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F i g u r e  4 .  Launch Stand C o n f i g u r a t i o n ,  T i t a n  IIIA Launch and F l i g h t  Read iness  
F i r i n g  (FRF) 
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F i g u r e  2 1 .  Compartment 3A S t r u c t u r e  a t  Mounting P o i n t  of 
A t t i t u d e  Con t ro l  Nozz le s ,  S t a  130, T a r g e t  S i d e  
between S t r i n g e r s  1 and 2% 
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F i g u r e  51. SPL, Compartment lC, Flush  Mounted, T a r g e t  S i d e  
(BL-0), S t a  1 2 1 9  
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(a) Airborne Vibration and Acoustic Measurement System
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Reproducer

(b) Ground Receiving and Recording System

Figure 56. Block Diagrams of Airborne Vibration and Acoustic Measurement System and

Ground Receiving and Recording System
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Tangential

Axis Descriptions

Longitudinal - Axis Parallel with

the Vehicle Centerline (Roll Axis)

Lateral Perpendicular to Vehicle

Centerline and to Target

Plane (Pitch Axis)

Vertical - Perpendicular to Vehicle
Centerline and in Same Plane

as Target (Yaw Axis)

Radial - Any Axis Perpendicular

to the Vehicle Centerline

and Perpendicular to the

Circumference of the Vehicle

Tangential Any Axis Perpendicular
to the Vehicle Centerline

and Tangent to the

Circumference of the Vehicle

Figure 61. Orientation of Axes for Titan III Vibration Measurements
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Perpendicular - An Axis Perpendicular to the
DomeSkin at the Accelerometer Mounting

Parallel - Any Axis in a Radial Plane and
Tangent to the Dome

Tangential - Any Axis Perpendicular to a / J

Radial Plane and Tangent to the Dome --_j _/I

/ Perpendicular "_ _//"/'_

/

I - __,, _, _ _/j Tangential

_-aralle£ _

r/

Figure 62. Orientation of Axes for Titan III Vibration Measurements, Tank

Tops and Bottoms
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(a) Measurement 2570, Vibration, Airframe at Destruct Battery Mounting,

Radial, Compartment IB, Sta 929, Quad III, Stringer 17, Vehicle 2
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(b) Measurement 2529, Vibration, Oxidizer Tank Bottom at Rate Gyro Mounting

on Gyro Case, Longitudinal, Compartment IB, Sta 923, Quad II, Vehicle 2
FRF

Figure 106.
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(c) Measurement 2530, Vibration, Oxidizer Tank Bottom at Rate Gyro Mounting on Gyro Case,

Lateral, Compartment IB, Sta 923, Quad II, Vehicle 6 Flight

Figure 109.
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17.5_ Linear time, see
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i .75_
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.55: ; ' \
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• - , ,, / • /

(a)

17.5

5.5

i .75

.55

.175

.055

(b)

Measurement 2592, Vibration, Equipment Truss at PCM Transmitter Mounting,

Lateral, Compartment 3A, Sta 97, Quad III, Vehicle 8

T...... i __if .11 _---_ 6 ..... 7 .... 8 .... 9 .....

Linear time, sec

."\ .. , J

!

Measurement 2596, Vibration, Equipment Truss at Motor-Driven Switch

Mounting, Vertical Compartment 3A, Sta 97, Quad II, Vehicle 8

(c)

T=_0_

17.7- I:i3-517
Linear time,i

5.6_ sec_

1.7 7 F------ -_- --_

.56_

.06 '-- ......

Measurement 2633, Vibration, Equipment Truss at Signal Conditioner Mounting

Near Airframe Tie-in Point, Vertical, Compartment 3A, Sta 84, Quad III,

Vehicle 7

Figure 215.
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T=0. 2 4 6 8 iO

17.7_Linear time,_
:__sec_

5.6 -_ _

1.77 ___÷

•56

.18 
.056" --_:_

(a) Measurement 2634, Vibration, Equipment Truss at Signal Conditioner Mounting

Mounting Near Airframe Tie-in Point, Longitudinal, Compartment 3A,

Sta 84, Quad III, Vehicle 7 (FAL)

=
1.75

T = 0.... I...... 2 ..... 3 ..... 4 ..... 5 6 ..... 7..... 8 ..... 9

17.5' Linear time, se(

.55 _
! z

.175 ¢ ,/,!',r,.'_ ,t .,A
,. ,, - ,/ ',j '_ ,

.05

(b) Measurement 2636, Vibration, Guidance Truss between MGC and Relay

Panel, on Common Mounting, Vertical, Compartment 3A, Sta I00,

Quad IV, Vehicle 8

(c)

T=O ....... 20 ............... 40 ...... 50 ....

Linear time, see _-

i .99
CO

.63 ....

_ A
.199 -- - _'-""_i

.063 i

Measurement 2637, Vibration, Guidance Truss at Autopilot

Mounting, Longitudinal, Compartment 3A, Sta 84, Quad IV,

Vehicle 4 (SCF)

Figure 218.
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T=0 2 4 6 8 IO•12 14 _-16
17.7 _ • Linear time, sec---_-

1.77 ::

.56 !--_ _r-----_ _ -i_i_ --_

.177 _ _. -:_ --z--_--_

.056

(a) Measurement 2638_ Vibration Guidance Truss at Autopilot Mounting,

Lateral, Compartment 3A_ Sta 84, Quad IV, Vehicle 4 Flight

T=0
17.5

5.5 •

i .75

']I'-"-_-3:--- _-4 -5 .... 6 ..... 7 ...... 8 9 .....

Linear time, sec

.055

(b) Measurement 2638, Vibration, Guidance Truss at Autopilot Mounting,

Lateral, Compartment 3A, Sta 84_ Quad IV_ Vehicle 8

Figure 220.
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T=0
L

70.7_

T=O 5 i0

70.7--Linear time,-

22.4 -sec --

7.07_

2.24! ±

.221 L_V_

(a) Measurement 2600, Vibration, Equipment Truss between IPS

Battery and Telemetry Multiplexer, Vertical, Compartment

2B, Sta 378, Quad II, Vehicle 7 (FAL)

2 4 6
_ _ --% ---%

Linear time, sec

22.4

7.07
El

2.24

.707 /

j .",,\
..--.. _--.: . -7 ,,- .,\

./
.22

(b) Measurement 2600, Vibration, Equipment Truss between IPS Battery

and Telemetry Multiplexer, Lateral, Compartment 2B, Sta 378,

Quad II, Vehicle 8 (FAL)

250

(c)

T=O 4 8

Linear time, sec ....
70.7L

2.24

.7

.22

Measurement 2601, Vibration, Equipment Truss between IPS Battery

and Telemetry Multiplexer, Vertical, Compartment 2B, Sta 378,

Quad II, Vehicle 7 (FAL)

Figure 229.
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(a)

(b)

T=0 .... -._,-.,_.... 20 .......... 40 ..... -_ ---60

Linear time, see

21.2 ........
.... _ _=_-_- _ _ -

6.7_ _ :

:),

2.12 ...........

.67 - " -

Measurement 2603, Vibration, Airframe at Electrical/

Instrumentation SRM/Core Staging Disconnect, Radial,

Compartment 2C, Sta 496, Quad II, WL-60L) Vehicle 4

SCF

_o;,- ..... :-[_iiO - -i=6......

Measurement 2603, Vibration, Airframe at Electrical/

Instrumentation SRM/Core Staging Disconnect, Radial,

Compartment 2C, Sta 496, Quad II, WL-60L, Vehicle 4 (FAL)

(c)

1"_--d- 2.- 4--6 l:i8_,LlO 12 14- "i6--

Linear time, sec=--5___

1.06_ ._ ---_

.34

Measurement 2604, Vibration, Airframe at Electrical/

Instrumentation SRM/Core Staging Disconnect, Tangential•

Compartment 2C, Sta 496, Quad II, WL-6OL, Vehicle 4 (FAL)

Figure 233.
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T=0 ........ 20-: ..... --_- 40 .............. 60

Linear time, sec---

14.1 ........

4.45_ _ i_ _ __ .... _ --_

(a) Measurement 2526, Vibration, Airframe at SRM Tie-in Point,

Longitudinal, Compartment IA, Sta 508, Quad I, Stringer 2A,

Vehicle 4 SCF

(b)

T=0 2 4 6 .8,_i01214 16

Linear time, sec--
22.4

7.07 __

2.24_ =_-_- __.707 . _=

.224

Measurement 2526, Vibration, Airframe at SRM Tie-in Point,

Longitudinal, Compartment IA, Sta 508, Quad I, Stringer 2A,

Vehicle 4

Figure 235.
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T = 0 - -2.... 4 .... 6- -

106.0____Linear time, sec-

33.5

I0.6

3.35

1.06

(a) Measurement 2570, Vibration, Airframe at Destruct Battery Mounting,

Radial, Compartment IB, Sta 929, Quad III, Stringer 17, Vehicle 7

T - 0 -2--- 4 .... 6....

106"0--Linear time, sec_

33.5

3.35 --

i .06

(b) Measurement 2571, Vibration, Airframe at Destruct Battery Mounting,

Tangential, Compartment IB, Sta 020, Quad III, Stringer 17, Vehicle 7

Figure 245.
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(a)

T-0_ 970 _Ii13_=5117_ i _i•/_Linear time, sec_

22.4+_

7.07

2.24_
.7 _

Measurement 2626, Vibration, on Fuel Tank Bottom at Shutdown Sensor

Mounting, Parallel, Compartment IC, Sta 1207, Quad I, Vehicle 7 (FAL)

(b)

T=O:I --3--5 -_7_-_9-II--13-15 .... --

70.7_Linear time, sec _

22.4 ......... __ -_i___

7.07 _ _- _ _= _ _ _- _ :_

2.24 i
.70

.22

Measurement 2627, Vibration, Fuel Tank Bottom at Shutdown Sensor

Mounting, Tangential, Compartment IC, Sta 1207, Quad, Vehicle 4 (FAL)

(c)

70.7_Linear time, sec-----

22.4

7

2

.7

.22

Measurement 2627, Vibration, Fuel Tank Bottom at Shutdown Sensor

Mounting, Tangential, Compartment IC, Sta 1207, Quad I, Vehicle 7 (FAL)

Figure 252.
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Figure 271. Measurement 2555, 3A Guidance Truss between IMU and DCU,

Longitudinal Axis, Vehicle 4 Flight
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Figure 282. Measurement 2592, 3A Equipment Truss at PCM Transfer Mounting

Point, Lateral, Vehicle 8 Flight (FAL)
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Measurement2596, 3A Truss at Motor Switch Mounting Point, Vertical,
Vehicle 8 Flight (FAL)
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Measurement 2638, 3A Guidance Truss at Autopilot Mounting

Point, Lateral, Vehicle 8 Flight (FAL)
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Figure 299. Measurement 2641B, 3A Guidance Truss, Autopilot and Static

Inverter Common Mounting, Lateral, Vehicle 8 Flight (FAL)
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Vehicle 8 Flight (FAL)
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Figure 325. Measurement2527, Vibration Spectrum, CompartmentIA, Airframe
at SRMTie-in, Stringer 2A, Quad I, Sta 508, Lateral, Vehicle 8
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Figure 378. Shock Spectra, T-Ill Payload Fairing Separation

Test 3, Measurements 3A-I, -2, Stringer 3C (Lon-

geron) at Sta 114 Guidance Truss Attachment

Point
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Figure 381. Shock Spectra, T=lll Payload Fairing Separation

Test 3, Measurements 3A-10, -II, Guidance Truss

at Mounting Point of Airborne Digital Computer
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Figure 382. Shock Spectra, T-Ill Payload Fairing Separation

Test 3, Measurements 3A-13, -14, Guidance Truss

at Mounting Point Gf Adapter Programer

393



400

i0
I00 I000 i0 000

Frequency, cps

Figure 383. Shock Spectra, T-Ill Payload Fairing Separation Test 3,

Measurements 3A-17, -18, Stringer 3C (Longeron) at Sta

77 under Fairing Attachment Point
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Figure 385. Shock Spectra, T-Ill Payload Fairing Separation Test 3,

Measurements 3A-22, -23, -24, Stringer 26C (Longeron)

at Sta 77 under Fairing Attachment Point
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