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FOREWORD

This report is submitted in accordance with Contract NAS1-
4312 as amended. The report is submitted in three volumes.
Volume I contains the general vehicle descriptions, performance
information, and data acquisition system descriptions. Volume
II contains Titan I vibration and acoustic data, and Volume III
contains Titan II data.
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TITAN II DATA

A.

Vibration and Acoustic Data

Table VI gives the measurement descriptions and locat-
ions of vibration transducers. Available photographs
of transducer locations are shown in Figures 643
through 659. Measurements carrying a double number
were acquired during captive firings by landline under
the first set of numbers and by telemetry during flight
under the second set of numbers.

The inboard profile showing component locations and
transducer locations is given in Figure 660.

Table VII gives a summary of the Titan II measurements
taken, their overall rms levels and indicates if a
P.S.D. is presented.

Time Histories of Titan II flight data are very limited. '

The only ones available are presented in Figures 661
through 669.

The power spectral density plots are presented in
Figure 670 through 929.

These plots are in the same order as given in the
measurement summary (Table VII). All of the plots
presented on level recorder type paper have the g2/cps
scale marked on them. Each major line represents 2.5
db in terms of gZ/cps, with a total range of 25 db.
Spectral peaks going off scale or nearly off scale have
been re-plotted as well as has the spectrum below 250
cps. The length of the loop used for the data is
written on each record. The terms 87FS; and 91FS]
refer to Stage I and Stage II engine ignition respect=-
ively.

Table VIII gives the location of acoustic measurements
and summarizes the overall sound pressure levels
obtained from measurements., The acoustic 1/3 octave
plots are shown in Figures 930 through 955.

The 95% and 50% vibration probability levels are shown
in Figures 956 through 981. Probability levels are

given for each compartment for each firing configurat-
ion.



Shock Data - Laboratory Tests

Table IX lists the shock measurements obtained during
a laboratory test in which the Stage I/Stage II
separation nuts were blown.

Twelve single axis piezoelectric crystal accelero-
meters (Clevite #20 CW2) were used to acquire the
shock data. They were attached to drilled and tapped
phenolic blocks which were cemented to the vehicle
structure at component mounting points. Seven (7)
accelerometers were located in compartment IIIa -
Sustained Engine Compartment, and five (5) were
located in compartment II - Stage II Between Tanks.

Frequency responses of the instrumentation system
components were as follows:

Accelerometers ... Natural frequency = 25KC
acceptable for measuring data up to 5 KC.

Amplifier .... 15 KC,
Tape Recorder .... 10 KC.

All data were tape recorded on 1 inch magnetic tape
at 60 inches per second.




C. Shock Data - Stage I Captive Firings

Stage I vibration data were acquired during flights

by use of the airborne vibration analyzer.

borne analyzer,

The air-
The airborne analyzer was not capable
of analyzing shock or transient data; therefore, no
shock data were obtained from stage I during flights.

In order to obtain stage I ignition and shutdown

transient information, SCF data were reviewed, which
was recorded directly by landlines.
tabulation presents the transients measured on stage

I during SCF's.
would show the 1liftoff transients.

Missile Meas.,
Firing No.

Axis

N-3 SCF 1(1) 3346

N-3 SCF 1(1) 3353

N-3 SCF 1(1) 3354

N-3 SCF 3353
N-8 SCF 3354
N-8 SCF 3355
N-8 SCF 3244
N-8 SCF 3245

Vertical

Longitudinal

Radial

Longitudinal

Radial

Tangential

Longitudinal

Lateral

No Titan II data

Location

Booster Eng,
Gimbal Pad

Booster Eng. Comp't
Umbilical Mount

Booster Eng. Comp't
Umbilical Mount

Booster Eng. Comp't
Umbilical Mount

Booster Eng. Comp't
Umbilical Mount

Booster Eng. Comp't
Umbilical Mount

Comp't IIIb
Rate Gyro Mount

Comp't IIIb
Rate Gyro Mount

The following

are available which

Ignition Shutdown
Transient Transient
+ 60 g + 80 g
None + 60 g

+ 45 g + 60 g
None + 60 g
None + 55 g
None + 120 g
+ 15 g None

None + 12 g



y o
D. Shock Data - Stage II Flight
Through the use of the airborme recorder, transmitted
via FM/FM continuous telemetry, data of a transient
nature were obtained at staging in compartment IIIa
on stage II. Transients that were recorded can be
associated simulatneously with staging nut detonation
and stage II ignition. Other transients noted occurred
at the initial thrust chamber pressure rise (PCj3
rise) during engine start. The staging recorder only
recorded data for approximately 3 seconds, thus pre-
cluding the acquisition of data during the occurrance
of other events, i.e., Stage II engine shutdown,
vernier engine cutoff, etc. The transients recorded
on stage II in compartment IIIa are tabulated below.
The table also includes the stage II vibration level
after the pertinent events occurred.
Summary of Shock Levels Recorded During Staging of Titan II Flights
Missile Meas. Staging Stage II
No. No. Axis Meas. Description Nut PC4 Rise Run Level ‘
N- 24 1394 Perp. Fuel Tank Bottom - + 5.5 ¢ + 1.75 g
1395 Parallel Comp't IIla-Low Freq. - +7.2 ¢ + 4.5 g
Accel,
1388 Perp. Fuel Tank Bottom - + 25 g + 12.5 g
1388 Parallel Comp't IIla-High Freq. - + 25 g +9¢g
Accel,
1390 Long. Ox., Fill & Drain Quick + 105 g + 70 g + 13 g
Disconnect Housing
Comp't IIIa
N-25 1440 Long. Oxidizer Prevalve - + 20 g + 13 g
1441 Radial Comp't IIla - + 10 g +8¢g
1442 Radial False Tank Bottom M@ - + 45 g +5¢g
1443 Long. Ox. Fill & Drain - + 100 g + 25 g
Tripod, Comp't IIIa
N-31 1389 Parallel False Tank Bottom - + 120 g + 10 g
Comp't IIlla - -
1390 Long, Oxidizer Fill & Drain + 130 g + 180 g + 12 g

Line G. D. Housing
Comp't IIIa




Summary of Shock Levels ...Titan II Flights (Con't)
Missile Meas. Staging Stage I1
No. No. Axis Meas. Description Nut PC3 Rise  Run Level
N-32 1389 Long. False Tank Bottom - + 40 g +5¢g
Comp't Illa
N-3A 1506 Vert, Mod III F Impact + 8¢g + 10 g +2g
1507 Lateral Predictor Comp't II +78 +9¢g + 1.5 ¢g

Truss



TABLE VI

Titan II Measurement Locations

Compartment I Structure

Meas., No.

764, 3402
745, 3403
746, 3404

Location

Martin/G.E. R/V Interface
Flange Compartment I -
Airframe

Compartment II Truss

278, 3395
279, 3373
280, 3394

551
552
553

896
897
898

1506
1507

Mounting Pt. Of Stage II Rate
Gyro, Compartment II - Truss

Interial Measuring Unit
Mounting Pt. Compartment II -
Truss

Instrumentation Truss
Adjacent to APS and IPS
Destruct Relays

Mod III F Impact Predictor
Mounting Pt. Compartment II -
Truss

Compartment II Structure

750, 3396
751, 3397
752, 3398

1484
1485
1486

Stringer 2C Compartment II -
Airframe Sta. 370.5

Stringer #1C Compartment II
Sta. 370.5 - Airframe

Compartment II¥a Structure

893, 3476
894, 3477
895, 3478
1014, 3505
1015, 3506
1016, 3507
1390

Stringer 24 Compartment IIIa -

Airframe Sta. 485

Vernier Motor Support #2
Compartment IIIa Sustainer
Engine Compartment - Airframe

Oxidizer Fill and Drain Line
Quick Disconnect Housing
Compartment IIIa - Airframe

Axis

Longitudinal
Tangential
Radial

Vertical
Longitudinal
Lateral

Lateral
Longitudinal
Vertical

Longitudinal
Lateral
Vertical

Vertical
Lateral

Longitudinal
Tangential
Radial

Tangential
Radial
Longitudinal

Longitudinal
Radial
Tangential

Longitudinal
Tangential
Radial

Longitudinal

Photo Figure No.

643

644

645

646

647

648

649

650




TABLE VI (Con't)

Compartment IIIa Structure Con't.

Meas. No. Location

3416 Stringer 9B Adjacent Hydraulic
3417 Motor Pump Mountin Compartment
3418 IIIa-Airframe Sta. 488

Compartment IIIa Tank Dome

1387 Fuel Tank Bottom, Compartment
1388 IIIa (Sustainer Engine)

1389

1176 Fuel Qutage Sensor Stage II
1177 Compartment IIIa-Fuel Tank
1178 Bottom

1440 Oxidizer Prevalve Compartment
1441 IIIa (Sustainer Engine)

Compartment IIIb Tank Top

417, 3244 Stage I Rate Gyro Mount,
418, 3245 Compartment IIIb - Tank
419, 3243 Dome

Compartment IV Structure

763, 3390 Stringer 14A Compartment IV-
764, 3391 Airframe Sta. 937.8

765, 3392

1187 Stringer 7A Sta. 937.8

1188 Compartment IV-Airframe

Compartment IV Tank Bottom

3387 Oxidizer Outage Sensor
3388 Compartment IV-Tank Bottom
3389

Compartment V Structure

3353 Umbilical Mount Booster
3354 Compartment V Stringer 16A-
3355 Airframe

Axis

Longitudinal
Tangential
Radial

Longitudinal

Perpendicular

Parallel

Perpendicular

Tangential
Parallel

Longitudinal
Radial

Longitudinal
Lateral
Vertical

Longitudinal
Radial
Tangential

Tangential
Radial

Perpendicular

Parallel
Tangential

Longitudinal
Radial
Tangential

Photo Figure No.

651

652

653

654

655

656

657



TABLE VI (Con't)

Compartment V Tank Bottom
Meas. No. Location Axis Photo Figure No,
738, 3407 Fuel Outage Sensor Compartment Tangential 658
739, 3405 V - Tank Bottom Parallel
740, 3406 Perpendicular
Compartment V Engine
3344 Engine #2 Gimbal Pad Stage I Longitudinal 659
3345 Engine Lateral
3346 Vertical

TITAN I1I ACOUSTIC MEASUREMENTS

Meas. No.

3219

3319 SPL
3320 SPL
3321 SPL
3322 SPL
3323 SPL
3327 SPL
3328 SPL

DescriEtion

SPL Between Tanks Stage I Compartment (1V) Internal
Booster Engine Compartment (V) External

Between Tanks Stage I Compartment (IV) External
Sustainer Engine Compartment (IIIa) Internal
Sustainer Engine Compartment (I11a) External
Forward Compartment (I) Stage (II) Internal
Stage II Between Tanks Compartment (II) External

Stage II Between Tanks Compartment (II) Internal
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GI6 HYDRAULIC MANUAL DISCONNECT (H)
GI7. AEROJET ENGINE (XLRB7-AJ-5) (2) (P}

GI8, ENGINE PUMP (ENGINE DRIVEN HYD PUMFEH!
GIQ, ACCELEROMETER ()

G2O.FUEL FEED LINE (P)
G2l FUEL AJTOGENOUS LINE (P)
22, OXIDIZER AUTOGENOUS LINE P

G23 HYDRAULIC COMPONENT PLATFORM (H)
GZ4, CONVECT%N TEMPERATURE PROBE (0
G5 SPL MICROPHONE K
G26.DLFFERENTIAL PRESSURE TRANSDUCER (1)

7' AIBSOLUTE PRESSURE, TRANSDUCER (1)
G28 VIBRATION TRANSDUCER . I
G29 OXIDIZER PRESSURE SENSOR ()
G30 TEMPERATURE MEASUREMENT PROBE (1)
631 FUEL SHUT-OFF VALVE. (DRAINONLY) (P
520 OXIDIZER SHUT-OFF VALVE (DRAINONLY) (P)
G33ABSOLUTE PRESS TRANSDUCEREAUTO) (1)
G34.PRESS. TRANSDUCER (HYD PUMP DISCH) (I}

G35 TEMP TRANSDUCER(HYD FLUID) ()
636.HYD MANIFOLD

G327, DISPLACEMENT GYRO

G368 DUCT. ENDING ¥ ENGINE FUNCTION PANEL(E)
G30.STATIC GROUND CONNECTOR E)
GA0. INSTRUMENT DISCONNECT 130X é”
G41. ELEC. DISCONNECT PANEL E)

G42. RESISTOR BOARD

643, UMBILICAL VIBRATION TRANSDUCER
G44. FUEL DRAIN LINE

(45, ELECTRICAL COMP PANEL

(46 PRESSURE SWITCHES

G47. OXIDIZER DRAIN LINES

G48. FUEL AUTOGENOUS TEMP TRANSDUCER
(49, FUEL AUTO. PRESSURE TRANSDUCER
650 OXIDIZER AUTOGENQUS PRES. TRANS.
G51. CONVECTION PR8BE

G52. RAD.& TEMP PROBE

G35, PrE XOUCER
G PR M5 cer CconT BELOW)
TTEMS, LOCATED IN_VARIOUS COMPARIMENTS

Hi. PROPELLANT LEVEL SENSORS(18) P
HZ. PRESSURE. SWITCH (P)
H3, PRESSURE: SENSOR [€)]
H4. PROPELLANT TEMPERATURE SENSCR (1)
o HS. PROPELL ANT LEVEL SENSORS (2) P
WHOE, PROPELLANT LEVEL SENSORS(2) P)

H7 LEVEL SENSOR CONTROLLER R0) ()

D63 FUEL FILL$DRAIN (3BFD) ("
G55JUNCTION BOX 5B 0
F2% AMPLIFIER AND POWER SUPPLY )

SYSTEM CODE

(E) ELECTRICAL

(G) GUIDANCE

(H) HYDRAULIC

(1) INSTRUMENTATION
(M) MISSILE SAFETY
(P) PROPULSION

L3

D52, ABSOLUTE PRESS TRANSDUCER
D53 PRESS TRANSDUCER(~0 ke mLET)
D54 PRESS TRANSDUCER (rvo uwe rscr)

(

(

b (
D56.0XID TEMP TRANSDUCER i
(

SETEMP TRANSDUCER (w0 fsiod
1)
D57, OXID PRESS TRANSDUCER 1
D58.DISPLACEMENT GYRO 1)
D53 ROLL NOZZLE SUPPORT gn;

SO A e
z 0 PRESS, XDUCER VERNIER
CO6, IPS TERMINAL BOARD (5)

(
C97. GROUND CONTROL RELAY {
%8% RESISTOR 130ARDS () (

(

. AZUZA FILTER BOX
CI00. DESTRUCT INITIATOR ™M

Fig. 660 (concl)
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