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FOREWORD

This document is submitted under Item 1, Exhibit A, Task 5.13,
of Contract AF04(695)-150 in accordance with Line Item 1U-19 of
Contractor Specification SSS-TIII-010 DRD (Rev 3), dated 15 April
1963, and DSCN 1 thru 145, %
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: S UMMARY

S This document is the Reliability portion of the Quarterly
: Reliability and Quality Assurance Report for the second quarter

2 of 1966.

M R

The Reliability Measurement Section has been updated to in-
clude the latest applicable test data and corrective action.

Six previously reported reliability problems and one new
reliability problem was worked in this reporting period. Five
of the 7 reliability problems were closed during this quarter.

The Design Assurance Test Program progressed on schedule dur-
ing this reporting period.

Vibration and acoustic data obtained during flight of Article
11 are being analyzed, and the results of this analysis will be
incorporated in the flight test reqport on Article 1ll.

‘:‘ Acoustic and vibration studies on the Vehicle 10 payload were
completed during this reporting period with special emphasis
placed on the possibility of reducing the acoustic environmeat
within the payload fairing and the study of the sources of acous-
tic attenuation. A preliminary report of this stucy was reviewed
: by Aerospace/SSD at a program status meeting in June, 1966. Final
é reporting of the study is in progress and is scheduled for com-
pletion during the third quarter, 1966.

:oustic, vibration, and shock criteria studies on MOL-RSQ
secondary payload, Article 9, progressed on schedule during this
i quarter and are scheduled for completion during the third quarter,
E 1966.
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1, INTRODUCTION

This report presents the religbility , rtion of the Quarterly
Reliability and lity Assurance Report for the first quarter of
1966. System reliability measurements are presented in Chap, 11,
Reliability problems are identified and discussed in Chap. IILI,
Summaries of the design studies and reviews conducted during the
second quarter of 1966 are included in Chap. 1V,

Chapter V presents the status of the design assurance test
program and the significant activities of environmental criteria
areas. Chapter VI presents the status of the reliabiiity demon-
stration. Chapter VI1 summarizes Miscellaneous Reliability Activ-~
ities for the second quarter of 1966.
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I11. RELIABILITY MEASUREMENTS

R e ittt et ——ra——————

This chapter contains measurements and predictions based on
test and failure data received and analyzed as of 20 June 1966,

A. FLIGHT RELIABILITY MEASUREMENTS

Flight reliability measurements (performance criteria) of the
Martin portion of Titan III, prepared in accordance with zechniques
in Reliability Measurement Plan, IR-64-14, are presented in the
following figures:

1) Design Reliability Measurement (Performance Criteria)
for Martin Portion of Titan III (ConIigurations A and
C) during Flight, Fig. 1;

2) Achieved Reliability Measurement (Performance Criteria}
for Martin Portion of Titan III (Contigurations A and
C) during Flight, Fig. 2.

Reliability measurements for individual subsystems are also
summarized in Tables 1 and 2. Qualitative descriptions of prob-
lems and subsequent fixes affecting these measurements are in-
cluded in Table 3.

In addition to the performance measurements, the Flight Reli-
ability Measurement (Mission Objective) for the Martin Portion
of Titan III is included. This evaluation represents the prob-
ability of success for the Martin portion of Titan III in perform-
ing the flight functions required to place a payload into a de-
sired orbit. This evaluation uses gross success and attempt data
from Configurations A and C. This evaluation iz presented in
Fig. 3.
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B, MALFUNCTION DETECTION SYSTEM RELIABILITY ESTIMATES,
PRIMARY FUNCTION

Estimates of achieved and design flight reliability for the
malfunction detection system (MDS), primary function vs time,
are shown in Fig. 4 and 5, The primary function of the MDS is
defined as sensing any impending catastrophic condition and re-
sponding with sufficient lead time to abort the spacecraft safely.
Techniques used to derive these estimates are included in the ap-
pendix, Specific problems causing downward trends are included
in Table 4.

C. COUNTDOWN MEASUREMENTS

Countdown reliability is defined as the probability of con-
ducting the countdown (starting at T - 195 min) through SRM igni-
tion, with no holds occurring that would cause a mission abort.
The countdown measurement program for the Martin poruion of Titan
III is oriented toward measurements of the capability of the hard-
ware, procedure, and personnel required to perform the events/
functions in the countdown sequence. Although the countdown meas-
urement program based on these criteria will produce pessimistic
estimates, it is a more useful tool in determining weaknesses in
three major factors: hardware, procedure, and personnel. To
clarify the reference to pessimistic estimates, it is necessary
to refer back to the definition and the phrase '"with no holds oc-
curring that would cause a mission abort." Many countdown events/
functions can fail and be repaired without causing a mission abort,
which introduces a fourth major factor, maintainability. The
countdown reliability measurement program does not attempt to
evaluate maintainability. Therefore, countdown reliability in
accordance with the definition is significantly higher than the
countdown reliability being measured.

Measurements of countdown reliability are based on techniques
in IR-64-14 and include design and achieved reliability measure-
ments. Revisions to this plan have been made in this report. The
latter refer to the three major factors: hardware, procedure, and
personnel. The former refer only to the design aspect of the hard-
ware factor. The countdown-achieved evaluation has been updated
to include pertinent data affecting this measurement that was not
available for inclusion in last quarter‘'s report.
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Design Goal
] | | ] i
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Fig. 4 MDS Design Reliability Estimate, Primary Function
After Fix Achieved Goxl
Before Fix
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Fig. 5 MDS Achisved Reliability Rstimate, Primary Function
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Tablo 4 MDS Problem Summary

6-19-64,

Failure Prodlem | Refarence
Subsystem Date Problem Classification Corrsctive Action scatust Repore
Presoure Switch Je4-6h Contact chattar during DAT shock tasts, 4 Cause of failure not confirmed, Closed, nv Leb
PD7 12006/ Cause unknown, Subsequant DAT shock test success- Qlass 2 feport
ful, 5+30-64 | 721 4301
3-25-64 | Pressurs transfer tests falled during DAT P Personnel cautioned to exercisze wore| Closed, tav Lab
vibzation, Test band rsdius was too caxes during assembly, Effective Class 2 Report
stort, 5-30-64. 5+30-64 e
Rate Gyro System 3-23-64 No SMRD cutput during DAT bench operation 4 Jumper wires will not be used on the | Closed, fav Lab
80601030000 because of short circuit csused by oper~ Genssco tablotop, as the grounding Class 2 Report
ator, capability raquired has been {ncor- 3-28-64 1902-2
porated to the tast tool, Bffective
3-23-64,
§-23-64 Distorted 800 ~ output during subsystes P Tooling redesigned, Effective Closed,
tests caused by overload applied during 5-8-64, Clans 2 | A19943
wodulu tests. 5+13-64 | MO64S
M6821
4-25-6% Low yaw ontput during subsystem tests be- ? Test tools are now verified by Closed,
csuse ground loop in test tool overloaded Quality., Effective 4+28-64, Clasa 2 A19969
yav torquers and produced a ahort, 5-2-64 #1962
6-14-64 | VEOOS no-go caused by shorted 26 V 800 ® Problem hes not occurred in subsa- | Closed | xuns
¢ps isput in gyro package. Believed to quent tests, Class 2 | A20427
have been caused by excessive overiced 9-30-65 A29741
during module tests,
6-19-64 Spurious signals by yaw rate gyro during P EDCS 2977-002 introduced additional Closed
CST, ceused by defective capacitor, Anal- contTols on capacitor effective Class 2 A20447
yois zevesled spparent overcurvent on ca- 12-1-64. 9-30-65
pacitor, Reason unknown.
7+-16-84 No SMRD cutput with gyro epin motors ro- H RDCS 2917-002 introduced additional | Closed MARS
tating caused by ehorted roll gyro start controls on capacitor effective Clase 2 MATT)
capacitor attributed to faulty worksan- 12-1-64, 9-30-65 | 5095
ship,
7-30-64 Short in primary winding at crossover P Mylar tape io now used to Secure Closed, MARS
point in the RGS power transformer. windings at crossover po’it, IEf- Class 2 MISSH
Specific cause wmdetermined. fective 8-7-64, 8-28-64 #3078
M3077
M3OTS
Pa 5 Canad Closed,
" 8+19-64 Ko MDS BG5S output dus to broken Cl435A22 P to W | 6 oes 2
wire at USAAIPL-X counector, care when engaging consectore. 9-25-64 | M3638
Mslfunction Detsction 5-22-64 M8 engine shi:  wn signal not present P More atringent inspection of as- Closed, v Lsb
Programer Set during DAT post vibration functional test, semblies now required. XEffective Class 2 Report
20301001000 Anslysis revealed a capacitor installed 5-25-64, 6-11-64 1919-10
with polarity reversed.
6-3-64 Cracked diode cwsed DAT performanca test ? Handling and inspection procedures Closed, Env Lad
failure, Analysis ravealed apparsnt rough were changed to impoas better cou- Class 2 Report
handling of module assembly, trol, Wffactive 6-4-64, 6-18-64 1919-81
6-8-64 Rrratic output during DAT vibration test 4 Soldering instructions were made Ciosed, Env Lab
caused by improperly solder<d PC board. wore explicit aud QC buy-off asdded Class 2 Report
prior to installstion in NO®, Kf- 6~13-64 1919-12
factive 6-8-564,
6~9-64 Static inverter output dropped out during P P 1 {omed and shop h Closed, v Lab
" DAT vibration test. Analysie revasled revised to add wore detailed tnetal~| Class 2 | Bepert
vite not installed per specification, lation instructiows, Kffective 6-26-64 1919-1)

Cla:

1 denotes that the correcti
1a "

* denotes practice failure, D denotes design fcilure,

#Closed demotes gorrective action has been taken and problem s considered closed.

ve action (fix) is mot verified; Class 2 denotes that fix is verified,

d open with no known corrective action initiated,
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In this quarterly report, measurement of the Martin portion
of the Titan III for a Configuration C countdown are included in
Figures 6 and 7. Measurements for individual subsystems are in-
cluded in Tables 5 and 6, Qualitative descriptions of problems
and subsequent fixes affecting this measurement are broken down
into airborne equipment problems, Table 7, and aeroaspace ground
equipment problems, Table 8,

N R AR M o R ST e T

D, FLIGHT RELIABILITY PREDICTIONS

The preceding measurements indicate the reliability of the
¢ Martin portion of the Titan III as of 31 March 1966. The
5 flight reliability prediction is intended to show, as of then,
; what the reliability of the Martin portion of Titan III will be
at the end of the R&D program. The prediction technique is in-
cluded in the appendix. Flight reliability predictions are
presented in the following figures:

1) Design Reliability Prediction for Martin Portion of
Titan III (Configuration A) during Flight, Fig. 8;

2) Achieved Reliability Prediction for Martin Portion
of Titan III (Configuration A) during Flight, Fig. 9;

3) Design Reliability Prediction for Martin Portion of
Titan III (Configuration C) during Flight, Fig, 10;

4) Achieved Reliability Prediction for Martin Portion
of Titan III (Configuration C) during Flight, Fig.
11,

Reliability predictions for individual subsystems are also
included in summary tables (9, 10, 11, and 12) below each of the
figures, Qualitative descriptions of problems and subsequent
fixes affecting these predictions are included in Table 13,
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Fig. 6 Design Countdown Reliability Measursment for Martin Portion

of Titan III (Configuration C)

Table 5 Subsystem Breskdown, Mertin Portion of Titan 11T (Confi ion C), & Design Relisdilicy
Countdown Phase
T-19% thru T-45 thru T-35 mie thru T-32 sec thru
System T-43 uin T-33 min Te32 sc T-0 Total
Alrborne Subsystems .
Electrical 1,0 / 1.0]1.0 /1.0 1.0/ 1.0 0.99837 / 1.0 0.99537 / 1.0
Propellant and Pressurization 0.98113 / 1,0 * 1.0/ 1.0 1.0 1 1.0 0.9811% / 1.0
Flight Controls 1.0 / 1.011.0 /1.0 1.0/ 1.0 1.0 /1.0 1.0 /1.0
Ordnance 1.0 /1.0 * - - 1.0 /1.0
Malfunction Detection Syotem 1.0 /1.0]%.C / 1.0 1.0/ 1.0 1.0 /1.0 1.0 /1.0
Tracking and Flight Safety 1.0 /1.0 . 0.994%0 /1.0f 1,0 /1.0 0.9%490 / 1.0
Attitude Control System 1.0 /1.0 . 1,0/ 1.0 0.9%433 / 1.0 0.99438 / 1.0
Altborne Total .93 7 1.0]1.0 ol o A 55 7 1.0 0.96811 7 1.0
Aerospace Grourd Equipment
Control Monitor Group 1.0 / 1.0}1.0 / 1.0 0.99487/1.0 | 0.97933 / O.50974 | 0.97433 / 0.90974
Yan Power Distributfon Comtrol 1.0 / 1.0]10 /1.0 1.0 71.0] 0.99337 ; 1.0 0.99337 /1.0
Lavach Pad Power Distribution Comtrol . 1.0 ! 1.0 1.0/ 1.0 1.0 1 1.0 1.0 /1.0
Controt Cemter Power Distribution Control | 1.0 1 1.0 . " - 1.0 { 1.0
Launch Contrel Comsole 1.0 /1.0 * 1.0/ 1.0 1.0 /1.0 1.0 /1.0
Tracking and Tiight Safety Comtrol Panel » - 1.0/1.0 1.0 /110 1.0 /1.0
Dats Transmission 3at 1.0 /1.0 * 1.0/ .0 1.0 1.0 1.0 /1.0
2P Transmiseton 1.0 /1.0 . 1.0/ .0 L] 1.0 1 1.0
Vehicle Chechout Set . 0.90914 / 10 . 1.0 1.0 0.98014 / 1.0
Propellant Transfer sad Pressurlaatiom 1,0 /1.0 » » . 1.0 / t.0
Traching and Flight Ssfety Checkout Set 1.0 /1.0 . 0.9%41/1,0] 0.90047 / 1.0 0.503% / 1,0
Pover Bupply | 1.0 /1.0 . - - 1.0 /1.0
Power Supply 2 1.0 /t.0 » * . 1.0 ! 1.0
Alr Conditioaing 1.0 /1.0 . * L] 1.0 /1.0
Pod Vater . - . 1.0 /110 1.0 /1.0
Launch and Support Zquipmeat . . 10/ 1.0 . 1.0 /1.0
Interconnections 1.0 trofro/.0 B.98%1/1.04 1.0 {10 0.90381 /1.0
vace Orousd Tqul Totel 1.0 71.6]0. IEWR K ETTAY B AR LN T AR
Systen Total 0.98113 / 1,0]0.9014 / 1.0 3000107 1.0 0.9387 / 0.0097¢ | 0.098%7 N1
*Indisates thoss systems thet de act actively participats in (or are act inzerrogated ) that pertios of the sequasce.
Sefors Vizx » oo [ uonoo = 4
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Table 6 Subsystem Breskdowan, Martim Portion of Titas III (Config on €), C d Ashieved Bolishilicy
Comtdowm Phase
T - 195 thrw T - &3 thru T - 33 aia thee i 32 et
Systen T - 43 nia T - 35 aia T - 32 see 1.0

Alrborne Jubsyetems
Rlecerieal 0.9 / L0 0.9%437 / 1.0 1.0 /1.0 0.99337 /1.0 0.98431
Propeilant ssd Pressurizatiom 0.98113 / L.0 * 1.0 1.0 0.99433 / 1.0 0.9735¢
Plight Coutrols 1,0 /1.0 0.38427- / 1.0 0.9%%0 / 1.0 1.0 /1.0 [ X}, -1
Ordnance 1.0 /1.0 . . 1.0
Malfusctise Deteaction System 1.0 /1.0 1.0 /L0 1.0 L0 1.0 1 1.0 1.0
Tracking and Plight Safety 1.0 1.0 * 0.9%4% ;1.0 1.0 110 0.95490
Attituda Comtrol System 1.0 /1.0 . 1.0 [ H] C,99438 / L0 0.99438
Alrbocee Tetal 097383 / 1.0 09789 / .0 0,990 1.0 098418 / 1,0 9.93029
Aprespace Groynd oyipgeat Vystems
Gontrol Momiter Qroup 0.9712)% /1.0 1.0 /1.0 0.7 /1.0 0.91237 / 0.98489 | 0.00m23
Van Power Distributies Ceatrol 1.0 1.0 09N /1.0 098972 / 1.0 0993y /1.0 0,409
Lawnch Pad Power Blatributiow Comtrel . 0 110 1,0 /1.0 1.0 IR 1.0
Coatrsl Conter Pewer Dletribetion Coatrel | 1.0 /1.0 . . . 0
Lasmeh Contrel Cemsole 1.0 /L0 . 1.0 /1.0 0.9 /L 0.99599
Trocking ood Plight Safety Costrol Pusel . . 1.0 RN ] [ /1.0 1.0
Date Trasimlss om Set 1.0 110 . 1.0 e 1.0 1 1.0 1.0
T Trenemisstoa 1.0 {0 - 1.0 /1.0 » 1.0
Vebicle Chockour Sut . esoms 1 1.0 . e 1 ve o.%0728
Propellast Tramsfer asd Pressurization 1.0 7\ . . . 1.0
Traching oad Flight Sefety Checneut et 0.9 /1.0 . 0.8 /1.0 [K ) W) .95308
Pover Supply 1 1.0 1.0 . 1.0 i . | J0
Pover Sugply 2 1.0 /1.0 . e 110 . 1.0
st Conditionting 1.0 1.0 . 1.0 ive . L0
724 Water . . . Le 110 (X
lowach Suppett Bemipmsat . . 1.0 110 [ 1R ]
Isterconsactions K} /1.0 o.M f1.0 1.8 11.0 LR /10 *.9000

opeos Orewn: Lyeipasat Tetat o.%4M3 /1.0 0% 7 1.0 [X TRAK) VAT 7 0900 | 0.8
Syoees Total X TEE o8 /1.0 eam /i.e 0800 7 0.00008 | v.6aats

*Dadfioutes thope systoms thet de mat setively participats 1a (or ave =i latervegeted during) thet
J Lum = Mgt Bia

periion of U soquence.
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Table 7 Summary of Countdown Prebleme, TiRaa 1IIC Airbetne Equipmest

Titan Tailure Class Trodlem Refarance
ubsystem ut Date Probhlem Descripeion Phase® Corrsctive Action Status Rapoct
Malfuscticn 1 6-18-64 Spurious abort signala f{rom cate /2 Rate gyro replaced and sstisfactory Clea.d, HARS
Datection syvo dus to defective C-4 capact- oparstion obtained. Vendor menu- Clase 1 A20447
System tor, P/ 90890-1, in assembdly Cecturing ervor. EDCS 2917-002 4-30-4%
0801030400 . introduced additionsl concrols om
capacitor, affective 12-1-84,
Rlectrics, 2 8-W-44 Sputiows wadarpresours signal caused 1 223 Dried out molsturs in Conmecter sad Cloved, MARS
by metsture {n conasctor (due o sxtielazotry epevatism chraised. Class 2 X571)
Burricane Cleo). EBCS M03971 issued em A/ cemmector $-30-43
mating inapection 2o presivde con-
nector diecrepancies Such a8 heat
plas or contamination and damaged
shalls. Effective Articles 4, 3
and § thry 17. This was ales io~
plemsated at ETR by isavence of
Tast Procedure (MO3-1B, Articles
4 3,6, 7 snd § theu 17,
& 4=22-43 01d mot obtatin APS Powar Switch Closedl D4 Motor-drivea switch redesigned to Closed, STAR P4~
indicstion; ceused by powsr transfer =303 per MO3772-001, stffective Class 2 0
time being exceedsd by motor-drivem Articles &, 3, and 8 thru 17 victh 9-1-43 MARS
svitch because of flow of aylam brush retrofit on Arcticles & end 7. AMIY)Y
belder.
iy T ON2-44 Weld eccurred ot VECDE frame 3 be- *2 Responaiblie nersoanel vere cautiosed] Closed, AR M-
caute GBS GOEROStATS betwess ACS t0 exercise m -¢ core vher matiag Clase 2 | 0O
neasle disde paskagee wers ve- commactors. 6-10-64
] versed, The commestors were phys-
teally dameged by aimastshing,
flight Centrela H 6=10-44 Henmtary Stage 1 hydreulic presswss 1 /4] Recycled and opavstion was satis- Closed, Offictal
ad Ryérenlics Re~GCe vas ebtained Lagtory. Wydraulic fluid varwed Clase 1 copy of
up to preclwis this prodles frem ¢=30-4% | apoi-
tosnsurrisg. Alse, M Cremd
Rydreuliic Syeten lnstaliation Dug
YIV 340700 was chonged, vhich do-
cresdes hydreulic fluid lesdkegs.
1 $=1)-44 Stage 1 hydrauiie Tesagveir lewel e Persoumel coutisnnd. Neserveir Clesed, ok N~
switih butuad; esusnd by J-bex sever replaged snd satisfactery epera- Cless 2 ol
bSlewing ints J-bex ressitisg 8 shert tlion obtained. -30-43 | mans
34N
1 Tedebh P14 et ebiais respumee frem A/P cesst| ¥-2 EBCS W0237) prewides wire pretec- Clesed, N N-
outputs; canoed by plashed vire ia tlen, offective Articies 1 and 3 Cilaee 2 [ %]
Plight Contrel Camputar Tesultiag (» thee 7. 6-30-43% RS
shett te coss. 310608
9-11-43 Scage L Bylreulic epavucion Lnnde- »/y Stock wis purged end &'' vecer- Cleard, me
uate couded by Lagtepar Biage 1 wetrs having lmpreper setilng Clase 1 W,
1 reservels (PUAOINONA) setting. were returned te vender. 1-1-64 | M3

Close dmneres fatiure closetfisetiont P, practiss; §. duaign. Maes refers

Muta; ) =T - Vatnte? ~Nons; amddeT-22¢te? -0 nae.

1Closed denates eatractlive Mtien da' Saen todon snd preblen 15 conaidered closed.
20ad; Clase 1 dametss thei Fix 1s vortlied. Open 4w

problen s {7

te seoumtdown phese!

4 opum vith o Wwwwm

1e7- 193¢0 T-0uis; 2+2=452 T e

Clase | dmmetss thet Rhw cotrective ative (fia) i ast wert-

etzlem &




|
t
|
E
é,
i

$80CR-66-168 (Vol 1)

Table 7 (concl)

Titan Failure
Scbaysten 11 Date Problem Description

Class
Phase®

Corrective Action

Problem
Btatus

Reference
Report

Attitude 2 8-31-64 Loss of "Att. Con. Fuel and Ox.
Contrel Tks below ULL" signal; caused by
System failure of prisary regulator F/N
NAS-28120T2=1 and 8/N 119 and
sscondary regulator P/N NAS-2812072
lnd'slll 117,

'

D/4

Analysie revasled ACS regulator
ball materizl (tungeten cerdide
with cobalt binder) was {ncom-
patiole with uzo‘ vapors. EDCS

M03763 chenges ball material to
K601, sffective Articles &, 6,
and 8 thru 17 with ratrofit oo
Azticle 7. During DAT of
PD6NS0147-08%, using K601 mate-
rial, test spacimens S/N 110
and 111 succesefully performed
ly 200

c;lu during puh;wc vibrae
tion and propellant compatibility.
(110‘ vapoxrs and lzo vapors were

spplied simultansously on 8/N
1iL.)

Closed,
Class 2
€-30-63

Propellant 3 2-11-63 Stage IXI Fuel Tank overpressurised;
Transfer and caused by failure of Stage 111 fusl
Pressurization checkout switch to function at 91
psi (Rote: Bven though a hold xae
obtained, this failure did not cuuse
a countdown dalay).

173

EDCS MO36NA inatalls relsy and
dicde suppression circuitry ia
Stags ILI pzopellent pressuriza-
tion aystem, effective Articles
4, 3, and £ chru 17 with retrofit
on Arcicle 6. During countdowm
of Article 6, no problem vas en-
countared in Stage III prepellemt
pressurization systum.

Two pressurs switch cslls were tasted|
indapandently ca 25 std 26 February
1965 im the Marcin-Deaver Cold

Tler Lab. Durimg these tests ssch
cell operatad succassfully 27,500
cycles at 6 cpe and 2500 cycles st

2 ¢cpo. (Duriag sorwal lamxd
countdown, the total cycls of the
Stags 111 pressure switech womlid
nermslly be lsse thes 200 eyclas.)

Also, a total of over 19 Stage III
singls A P 18-
atiom system teste wire coaducted
secesefully at the Coid Flew lab
batveim 3-24-65 and ¢-30+43. (Baed
of chose taats sisulated s Stage
111 propailant pressurisetion sye-
ten operstion during lewmed seumt-
down snd flight).

Closed,
Class 2
6-30-43

7 6-16-63 lost "Stg 2 Ox Twk bdslow ULL Mair-
tained" sigoal; ceused by improper
loading of Btage 1I Omidiser tank
due to misadjusted grcunc yressure
relief vulve as revesled by fatlure
analysis.

? 6~16-63 Loat “"Stg 2 Ox Tuk belov ULL Matn-

tained” signal; caused by improper

losding of Stsge II Oxidizer tamk

due to misadjusted ground pressure

' ralief valve as revealed by failure
analysis,

Tracking and A 9-24-83 Sensitivity; lov on pulse bescon
Flight Safaty (PDEAS0372-029, 3/® 11),

"

Pla

o/y

P-4l fasility cheshed and sll svesk
purged for this diserepenty. Tast
procedure BAY) chamged to cheshk for
this conditieon prier Lo prepellaat
leading.

P-41 facility chacked and a1l stpeh
purged for thic diecrepsmcy. Test
procedure SAN) ~haag.d to check for
this cendition pricr to prapellast
loading.

Plree boacon replaced lnd sptis-
factory oparation obtsimed. Cam-
figuration -019 replaced by 049
configuretion having hi-rel diodes
ie minar sosamkiy.

Clased,
3-31-46

Closed,
LI

Closed,
Class 2
i=1-04

NARS
243003

*Class éemotes failure classification: P, peacrice; D, design. Thsse refers ts countdown phaset

338n; 32T« M mlatoT ~32 sec; a0d 4 "T -2 ko T - O sec.

1Closed denotes corrective actios has been taken sad prodles (s comsidered cloved,
f£1ed; Clase 2 denotes that fix is verifiad. Open denotes problen (s comaidared epes with ao huswm gorveccive orciem faltisted.

1T - geT-43uin; 2°7 « 43 to T oiome

Class | donotes that the corTective oction {fin) 18 met wery-

g—

15
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L

patching in ONC to obtain
Seage 1 engine null respomse.

wer WDI879-001.

Zable 8 Summary of Countdown Problems, Titsn IIIC Aerospsce Ground Kquipment
Pailure Class Problem Referenss
Subsysten Location Date Problem Prase® Covrective Aatien Statust Repore
Launch Control vIF 1022484 Tire engine indication, MG /3 Engine shucdown razat switeh Cloeed, STAR M-
Console to LEC, was not obtained; was positioned to resst. Per- €l 2 017¢
caused because engine shute sonmsl csutioned. $30-65
down reset sviteh on LCC ves
in shutdown position instead
of serat position.
Launch Control =20 12-10+64 Obctained "CORE HOLD" at T-31 o Procedure changed vhich cau~ Closed,
Console sec; cauied by LCC operator tions LCC opezator to push Clase 2
not pushing “INITIATE LAUNCH" "INITIATE LAUNCH" button $-30-83
button prior to T=31 sec. prior to T-31 sec.
Control Monitor YIP Cellabd “TANKS PRESSURIZED” signal was 1 £ Defective dlodes replaced and Closed, MARS
Group not obtained; caused by over~ satisfactory operation ob- Class 2 A-20419
current condition resulting in tained. 6-30-63
fatlure of dodes.
vIr 9-13-84 "“PANKS PRESSUR1IZED" signal was /1 Patch bosrd properly installed Closed, SFAR DA~
not obtainad; caused by patch and satisfactory operation ob- Claas 2 w0
board not boiam properly in- tained. Porsowmsl instructed 6-30~65
stalled. to be more cauticus vhile in-
stalling patch boards.
VIF T=26-64 "TANKS PRESSURIZED” signal vas P/l IC boazd repleced and satis- Closed, STAR Ph-
not obtsinad; caused by exces- factory operstion obtsined. Class 2 019%
sive current applied to Q2 Failure snalysis of board was 6=30-63 MARS
transistor due to short or inconclusive. AMTI0 and
averload output. A61828
D-1 11=13-64 Did not cbtain "LAUNCH SEQUENCE ?lae Petscnnel tnstructed to be wore | Closed, SPAR D1-
STARTRD" indication, CMG to LCC; cautious vhile installing IC Class 2 0209
caused by d back pin in boards. $-30-65 MARS
O board P/ 50801FL1299-009. AATAS3
vIF 6-18-04 "QE 0", O to range, signe} | 73] Defective PC Board repleced Closed, SPAR P4
not obtained; cansed by de- and satisfactory operation Class 2 0141
fective NG PC Bosrd FP/N obtained. 6-30-65 RS
80801FL2293. A-bibhy
r-20 8=19-64 TLAUNCH SBQUENCE STARTED” in- /0 This old woritor was patchad
dication, O to LCC, was not out of the OMG per WOI127-002.
abtaimed; caused by uzo prassure Effective on all srticles.
marginal dus to insufficient
pressurs in K bottle (simulat-
ing closed switch with Ilzo ofl).
vIF 72704 TINITIATE C/D STEERING CK.* Pla Personnel cautioned to adhere Closed, A M-
(off), OIC to IGS, did mot 0 viring procedu-es. Clans 2 0198
occur; caused by pstching 63063
arror s OK,
vir 9-20-04 "DESTRUCT AN SIGMAL,™ O to (7Y i.ne patehing in Succase Closed, STAR P4~
TAFS, vas not shtalned; Ceiteria 80900081035, Rev. MW, Clase 2 0
caused by insdequate time Tasued §-27-64 and iupleaented €-30-83

*Clase deactes LaiV3ve tlaseification:
Mamin; T =T - ulnteT - 32 sec; and
1Closed damotas correct.ve action has Loem taken and prodiem s ceusidered closed.
Opan demotes prodlem is considered spen vith mo hmowa cortective astiea iattisted.

fied; ‘lass I danctes that fix 1s rerifted.

=32 teT -0 sec.

P, prontice; D, design. FPhaas refers to countdowm phase:

LR

1eT-195¢0 T -4min; 2T 4300 ¥ nines

Class | demotus that the cetrective actiss (fiz) is mot veri-

I
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Tsble 8 (cont)

Probles Refoerence
Subsystam Location ';:::" Problen Cotractive Action Statust Seport
2 Control Monitor Del 7+30-64 "AIVANCE 70 IMERTIAL" aignal, P/ Patal cord raplaced and prepar | Clossd, SPAR D1-
H Group MG to 18, ves not chtained; operation obtained. Class 2 0104
caused by broken pateh cord. 63043
i B~ 1264 Obtained & bold during tevminel . MA NOL434 incerporated per L/C Clesed, $TAR D1
H ‘ count vaile O was sending Di-3402. Clees 2 | 0033
t ROCW/YR land axoltetion signal $-30-63
i te vahigle; saused by wiring
K erver resulting is senstemt
1 ¥ ot T82020-145. WOL034 had
) not baen vorked precading etart
of test.
P20 B-il-44 "STAGE 1 ENGINE STAKT" signal, 2/ Wire properly terminated sud Closed, uirg
G to VIDC, was mot ebtained; verified. Personnel csutiemad.| Class 2 X14361
csused by wire from OK wmiee 630-65
terainated.
¢ e S=11-64 Did not recaive MM 1 and 2 {13 Conmectors mated progerly and Closed, SFAR Pb-
H “POVER TRANSTERRED" indicaticn » verified, ¥ 1 Clses 2 0090
H VPDC to CMG; csused by improperly cautioned. 6-30-65
H mated FC board comnection.
- iy S=12-64 Did not obtain "OPEN TVC INJEC- Plh IC board replaced and satis- Closed, SFAR Ph-
= TANT FREVALVE" signal, OMC tn foctery oparation obtained. Class 2 0095
: VPIC; caused by defectiva 150 Personnel ceutioned, 6-30-65 | MARs
% ma power switch in PC boerd re- AhAI7
sulting from short to grouwnd om
output terminal.
P-40 6-13-6% Obtained "ONG Hold"; operator r/1 Petsonnal cautioned to adhere .Closed,
had not resat CMG and respplied to test procedurs. Claese 2
3" power. 3-31-66
¢ P-40 8-25-65 Core HOLD obrsined at T-9.8 sec; r/4 CMG patch properly terminated Closed, MARS X58177
* ccused by misterminstfon in CMG and parsonnel cautioned Class 2
B patch 3-31-66
v P-60 8-25-65 | O Minuta Counter disabled; P O patch boerd vive properly | Closed, | MARS X35301
caused by loose pstch wire at tarainated and parsowmal Class 2
back of FL 2023 patch bosrd cautioned 3-31-66
‘ vis 9-10-63 O did not sdvance beyood T-2 /3 Sogineering DOWR initiated. Closed, MARS
ht 52 mtn, 12/13/6$ to PD dravisg fchange | Class 2 X37962
R). This DOR changed the pin 1166 PAR-CT~469
¥ design configurstion.
3 vid 9-13-63 Wice No, 1283 on WV 20-P81:33 $ 73 Poreocnnel cautiocved; wire Closed, ARS
¢ wae terminated improperly. progerly tamminated snd verie Class 2 x38702
& tied, 1-1-66
ral 11-17+65 Obtained HOLD st Tl sac; Di& Imginesring corrected patching Closed, MARS
csused By incerrsct englsear- ovTor; XVENTS LEVEL properly Class 2 EAQ451
ing patching of EVENTS LEVEL, patched snd verified, 1-1-66
H vis 12-6-63 Obtained NOLD at T-14 sec; /4 Potlure wvan verified but failur¢ Opea ks
N caused by CR-1 zemer disda snalysie L inconclusive as to X7409%
‘ fatlure in baby board AS positive cause of failure. TAR-CT-549
b of printed cireuit board Tatlure mode will be momitored
S00C17L2257-009 ., for Teotcurrence.
vis 3-11-46 BOLD obtained at T-10 sec o/é Patch 17-AA7 corrected to Closed, MARS 173441
because YECOS did sot twrn om 27-RE7 by tescance of Change Class ! MRS X34A2
at T-1% sec; cavsed by patehiig € to Seccens Critexis,
erzor in OK patch board M/ $080000M103 .
S0801FL1023.
s §-11-44 At T-14 sac, LOCK-OUT SYD NWITOR | P/s Match exror cexrected. Clesed, WARE X75643
sigmal mot teceived; caused by Persommal cautiemed, Class 1
wispatch ta OB patch board PN
0401 7L0L)
Vam Pownr o1 L 2L 1Y Md vot ohtain "POMRR 00" sigmal, 1 73] CR-17 diede replaced sad test Closed, o M.
Distridution VIIC ko O cawsed by CR-1? Tetwa Sweassefully. Zlase 1 onn
Contrel diode spem s $OSO1RALIO0 VIFRC 43043
reack resulting in sboemes of OK
intarleck. This test was the
firot ena chat adoquatsiy vert-
{la¢ circultry af thie VIOC rech.
Lo 3-11-64 %id wet sbtals "PIRING LINR BELAY ¥/ Loses serews ligatemed end test| Clesed, s
ANRY" signal in YPEC; cavaed by wes rerws owcesssfuily. Class 2 T
loose screve ia PC beard. 43043
wr 3-11-64 Pid et shteia pewar tramdferved /e Suceecs Criteria BOBODOBLOS ve-{ Clesud, TR M-
sigeal, YPUC te OMK; acweed by vined te sorveat time petabing | Clase 2 oo
i patabing srver, for Article 1. $-30-4%
Clase dametes fallvre clossifisstion: P, practias; D, desige, Phase rolers to countdows phase! 1 o¥F - 183 ta ? - A3 uda; 2 = T « 43 to T ainue
Vuia; )ot-Malate T )N o andd =T -32107F -0 soe.
tClooed dmotes eorTeetive sation Mas Bodn tedan and prebion is vensidered cloeed, Class | & that the astise (f1X) 12 ast wert-
fied; Cless 1 dawntes thet fix Lo verlfied. Opem & resbion {dered opan with o baswm eorvective actimm fatristed.
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Table 8 (cont)

failure Problem Refsrance
Subsystem Location Date Problem Phaaet Corrective Astion Statust Report
Vehicle Checkout D=1 6-26-64 Did not obtailn ready to read sige P/2 HOD MOLA23-002 and 003 was in- Closed, SFAR Dl
St nal at completion of "APPLY VE- corporatad per DLNA 11554, Class 2 039
HICLE POWER" VECOS test frame. Subsaq ts ve T=2b4
The rack configuration was not ful., Effective 6-26~64,
per print.
vir 6-13-64 Did not obtain ready to read sige P/2 The defective time delay IC Closed, SFAR P4
nal at completion of "GYRO HEATER" board was replaced and the Class 2 153
VECOS test frame. The 500-msec Tetast vas successful. 6-30-64 MARS
time delay PC board, P/N A20432
80801FBL477-019 (ALAIAG) was
timing out pramaturely.
yIr 6-18-64 Did not obtain ready to yead B/2 Yav rate gyro was replaced and Closed, SPAR Ph-
signal at caompletion of "ROLL the ratast was successful, Class 2 146
CCW ATTITUDE" test of A/P EOCS 2917-002 introduced addi- 12-16-64
coast output VECOS tast frame. tional controle on capacitor.
Malfunction vas Eftective 12-1-64.
capacitor. The ¢
the yav capacitor was damaged
during failure analysis.
vIT 5-10-64 PU/YR stimulus frow VEQDS to L2 Lockup of stimulus generator is | Closed, SFAR P4~
Stage 1l rate gyro was not now prevented psr EDCS 5146-327 | Cigss 2 08?
b d due to an app ly (02253). Effective 6-11-64. 8-2-64 HMARS
defective K-1 relay in the AbLST?
80801F21291-009 PC board. The
reported failure could not be
verified during failure analy-
sis. It is believed that over-
current in stimulus circuitry
induced contsct skip in the re-
lay.
vir 6-15-64 Did not obtain ready to read sig- 32 Time patching correctsd per Closed, SPAR P4
nal at complation of "“STAGE II M02327. Effective 1l-1-64. Class 2 154, P&~
HYDRAULICS CHECK™ VECOS test 12-16-64 155
frams. Analysis revealed patch-
ing inadequate for Stage II
actuator responses.
vy $el3=44 D/2 Patching circuit boards AJAS Closed, SFAR Phe
and AJAS wars interchanged Class 2 135
hicle to the VECOS was not and operated properly. T-17-64 MARS
obtained dus to dafective A20430
80801FB1389-009 IC board.
D=1 6-28-64 Did not obtaln rveady to read aig- P/2 Test procedure vas corrected. Closed, SFAR DL~
nal st completion of ™MD WULL" Kffective Article 1. Class 2 042
‘ VECOS test frame. Analysis rve- 8-1-64
vealed improper sequence in the
prosedurs.

#Class damotes faflure claseification: P, practice; D, design. Phase refers to countdown phase: 1« T - 195 to T - 43 min; 2= T - 45 to T minus
3 min; 3 =T -33mintoT-3290¢c; and b =T -32¢t0T -0 nec,

#Closad denotes corrective sctiom has been taken amd problem is considared closed, Class 1 denotes that the corrective sction (fix) is not veri-
f1ed; Class 2 demotes that fix is verified, Open denotes prodlem s considered opem with ao kmown corvective action imitiated,
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Table & (comel)

Probles | Refersnce
Subsysten Location ';:::" Problen g:':::t'/ Corrective Action statust Report
Vohicle Cheekout ver 3-12-64 PU/TR attitude stimuiue frem VECOS{ P/2 Personmel cautioned ¢o uss more | Closed, SEAR Pi-
k Bot to A/P vas not obtained due to care in meting connectors. Class 2 034
reversed connecters to the ACS $-30-65 | A44609 and
} nossle diode packags, AkO11
Y r 10-29-45 Absance of TCPS soniter sig- »/2 Plug connected and the reapon- Officisl
& nal caused hold at VEOOR sible personnel vere cautioned 2 Test Pro-
¥ frame 3, Plug one ves not 11-3-83 | codure
B properly connected
’f. vis 9/24/65 Obtained NO-00 on framss 46 snd 2 Printed ctircuit bosrd was Closad, HARS
his 47 and found CR=1 sener diodes replaced and satisfactory Class 2 X53211
; shorted in A6 relay module in operation obtained, PFailure 3-30-66
¥ printed circuit board 80801781291~ mode was monitored with no
{-’ 009; csused by contamination in repetition of failure noted.
I potting compounds used between
¥ relay coil and terminal 2.
%
¥ viB 9/24/65 Obtsined NO-GO on frames 99 and P/, Parsonnel cautioned to es- Closad, MARS
: 101; caused by improper config- tablish proper vehicle con- Class 2 X38725
M uration. figuration after troubla- 6-30-66
shooting.
W P4 12/15/65 A defective printed circuit board | P/2 Board was removed and the Closad, SFAR
; caused a NO-GO 1o frame 1 (VECOS) failure could not ba dupli- Class 2 P4-602
R ' because cutput from OR gate AbR4AT cated in test. 6-30-66 MARS
i had no input, A22363
2 3
7 Tracking and vir 72764 Did not obtain TEFS signal, ?/3 Vire from NACALASA4 to Closed, SPAR P4
Plight Safety T&FR to CMG; caused by wire JACA2DS1S terminated properly. Class 2 0200
atsterminstion resulting in Parsounsl cautioned. 6-30-65
0o output from T&FS switch
TACA2D515
b3 =20 8-19-64 Did not recaive launch sequence ?/3 Command control receivers re- Closad,
. started indication; caunad by set. PCN iesued to procedure Class 2
i command control receivers not and all opsrator persomnel 6-30-63%
beirg resat. alerted.
g‘ Dl 71-2-64 Did not obtain "DESTRUCT AMM" sig-| D/4 EY0 revised to cotrect patche Closed, SPAR D1-
? nal, T&FS to VPDC; caused by ing. Class 2 0056
: patching error on timing level 99, 6=-30-63
)Y
4 ‘ D=l T-1-64 Did not obtain T&FS power switch Ple J=13 connsctor mated. Pere Closed, AR e
3 transfer to A/B power signal, sonnel csutioned. Class 2 0039
TAFS to vehicle; caused by J-13 6-30-63
iag 41 4
P41 12-8-65 DRS channel 413 cycled oca and ?/4 Personnel wers ceutioned to Closed, MARS
4 off (SKM 1 and 2 IGNITER BAFE exercise handling cave. This Class 2 X74073
% SIGHAL) ; caused by lov voltage diode 1s very susceptable to 6-30-66
o {lesy than 15 vdc) on tracking demage, sincs it is & miniature
: snd flight safety OMC printed glass diode heving heavy leads
F circult bosrd, BOSOLIAC1S3-009, for high current.
£ ' resulting from cracked diode
= caused by improper handling.
Electrical vy 9-18-64 Simclated Stage 1I fusl prevalve P/4 Connector mated properly. Cloesd, SYAR Pi-
1oterconnections open sigaal, Vehicle to O wes Parsconel cautioned, Class 2 0241 Add.
3 wot obtained; coused by IDAY OK 6=30-63 1
4 connecter wot being properly
uated.
P40 $-25-85 Obteined VECOS indicetion of P2 Computer plug properly com- Closed, HARS X36484
&b wv stimulus in RULL test nected and personnel cau- Clase 2
frames; csused by computsr tioned 3-31-64
3 plug D JAA2-PS disconnected
P-&0 $-23-43% Obtained No-Co in SRW/Gein P»/2 Transporter Cabling Set Closed, MARS X51530
State 3 test frome; coused repoired and continuity Class 2
by discontluvity in Trens- ostablished S=31-66
. . roicer Cabling Set
wr 8-4-43 Lest 'dtage IIL Omsd Tawk Prexe. /3 Cable assembly redeaigned and Clessd, WARS A20679
Cent.” sigmsl; sttriduted o potting materisl changed ea Clase 2 SPAR PA-30%
foulty conmacter R1LAOG-P3-4 EDCS's WO 3470 & YO AN, 8-17-43
s 9/10/63 Obtatnad NO-G0 on freme 30; re Parseanel cavtionsd. WVire Cloand, M
cousad by vire wisterminacion properly terminated and claes 2 249048
te VBOOS. vertfisd, 1-1-64
s 9/10/63 Obta "wad ND-G0 om frames 207, "n J-bex cleansd and preper Clesat "
!, 1, Ny, 217, 1, D, eperation chtalnsd, Nesemmel Glsss 2 38083
and 123, eaveed contanine - coutisned . $-30-64 ond
tiem in $-21 J-bom. %)
o 3-39-06 Buring CST, th TN GO fatled vo | F/4 Conncater wis Toplonsd ond per- | Closed | | SeA A3383%
appaar dus te famity sewmmster scamsl cavtionsd to be morv Class 3 WIS ALTIN
slus. careful vhon trewblesheeting. 3-13-44 | WIS ASTIP®
9Clase decetes failure cleasificstion: P, preatice; D, duoipn. Mase Tefere to countdown phaset 1 =T - 193 00 T - 43 @in; 2 © T o 43 to T ninee
3ain; 3% - 33 min e ¥ - 30 peajamd 45T -2 20T -0 ves.
© o {90 satien 204 boem tohen snd preblea (s sensidered alaved. Clase | demetes thet the servestive astism (f1x) 19 mot veris
f104; Clase 2 danotss that fix t¢ verified. Opon demetes (weblen is seueldered spen vith o¢ lmewm st d
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Fig., 8 Design Relieoility Prediction for Martin Portion of Titam III (Configu-

ration A) during Flight

Table 9 Design Reliability Predictions for Individual Subsystems of
Titan III (Configuration A) during Flight

Design R Before Fix R After Fix R

Martin Subsystem Goal Prediction Prediction
Electrical 0.99768 0.99925 0.99925
Flight Control and Hydraulic 0.99206 0.99316 0.99316
Vehicle Safety 0.99990 0.99996 0.99996
MDS (Secondary) 0.99986 0.99992 0.99992
Structure 0.99030 0.99244 0.99244
Ordnance 0.99930 0.99963 0.99965
Propellant and Pressurization 0.98777 0.96070 0.99790
Attitude Control 0.99475 9.90749 0.90749
Payload Fairing 0.9999%0 0.99993 0,99993
Total 0.96208 0.85823 0.89148
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Fig, 9 Achieved Reliability Prediction for Martin Portion of Titan III (Con-

figuration A) during Flight
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Table 10 Achieved Reliability Predictions for Individual Subsystems

of Titan III (Configuration A) during Flight
Achieved R | Before Fix R | After Fix R

Martin Subsystem Goal Prediction Prediction

Electrical 0.99665 0.97708 0.99222

: Flight Control and Hydraulic 0,98837 0.938932 0.98932
3 Vehicle Safety 0.99986 0.99992 0.99992
4 MDS (Secondary) 0.99976 0.99985 0.9998S8
$ Structure 0.98180 0.98881 0.98881
3 Ordnance 0.99800 0.9990% 0.99905
E Propellant and Pressurization 0.97920 0.95684 0.99388
Attitude Control 0.99112 0.90434 0.90434

Payload Fairing 0,99980 0.99989 0.99989

L Total 0.93618 0.826€05 0.87132
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Fig. 10 Design Reliability Prediction for Martin Portion of Titan III
(Configuration C) during Flight

Table 11 Design Reliability Predictions for Individual Subsystems of
Titan III (Configuration C) during Flight

Design R | Before Fix R | After Fix K

Martin Subsystem Goal Prediction Prediction
Electrical 0.99341 0.99849 0.99849
Flight Control and Hydraulic 0.97120 0.99196 0.99196
Vehicle Safety 0.99990 0.999%4 0.9999%
MDS (Secondary) 0.99976 0.99986 0.99986
Structures 0.99497 0.99226 0.99226
Ordnance 0.99927 0.99957 0.99957
Propellant and Pressurization 0.98700 0.96051 0.99770
Attitude Control 0.99462 0.90748 0.80748
Payload Fuiring 0.99990 0.99994 0.99994
Total Martin 0.94130 0.83609 0.83924
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Fig, 11 Achieved Reliability Prediction for Martin Portion of Titan III
(Configuration C) during Flight

Table 12 Achieved Reljability Predictions for Individual Subsystems
of Titan III (Configuration C) during Flight

Achieved R | Before Fix R | After Fix R

Martin Subsystem Goal Prediction Prediction
Electrical 0.98895 0.97568 0.99084
Flight Control and Hydraulic 0.95190 0.98789 0.9878%
Vehicle Safety 0.99970 0.99982 0.99982
MDS (Secondary) 0.99959 0.99971 0.99971
Structures 0.99150 0.98833% 0.98835
Ordnance 0.99790 0.99839 0.99839
Propellant and Pressurization 0.97820 0.95613 0.99314
Attitude Coutrol 0.99090 0.90434 0.90434
Payload Fairing 0.99981 0.99987 0.99%87
Total Martin 0.90200 0.82192 0.86700

Sep
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Table 13 Flight Reliability Predication Problea Summary

Article Tailuze Class./ Problem Refersnce
No. Location Date hoblem Config Corrective Action Statust Report
1 vIr 5=15-64 Transtage/payload separation 1773 Action taken to ensurs that Closed, TAR
SPC R3AAL did not record dure units comply with flatness Class 2 AL428
ing CST. Warped casting prob- specifications before and 6+30-65
ably caused weld to open when after potting
unit was bolted in position.
1 D-1 8-6-04 Stage Il engine start and P/A Failure could not be veri- Cloeed, TAR
staging switch SFC failed to fied during component snal- Class 2 53379
provide output during CST; yais, 6-30-65
switch replaced.
2 P20 8-11-64 Stage 11/Stage 1II separation P/A Found open circuit batveen Closed, MARS
SPC aignal did not occur dur- E2AA2P1 and B2ASQ4PL; re- Clase 2 X14231
ing CST at ETR, established continuity by 6-30-65

tightening connector.
Personnel caucioned.

5 VIF 10-22-64 Transtags/payload separation P/A Broken wire in SFC, isolated Closed, FAR
SFC E3AAL did not record dur- failure, no corrective Class 2 A34551
ing CST, action, 6-30-65

2 FLT 9-1-64 Transtage oxidizer tank pras- L/A Regulating solenoid valve Closed, Flt. Test
surization failed after 189 failed; EDCS 2996 incor- Class 2 Rpt.
sec of operation during flight porates crossovar system 6~30-66 EDCS-2996
test. effective Articles 1, 3, EDC8-3634

and 7; EDCS 3634 providas
complete reduncancy sys-
tem, effective Articles 4,
5, 6, 8 and up.

2 P-20 8-11-64 Stage 1I1 helium pressure con- P/A Wire was properiy terminated Closed, MARS
trol solenoid failed to oper~ per latest engineering Class 2 X14363
ate during CST; wire mis- change. 6-30-63 -
terminated. (

2 P-20 8-25-64 Stage II shutdown signal re- B/A Removed and replaced bent Closed, MARS
ceived at T + 27 sec during pin; personnel cautioned. Clase 2 X15589
CST; bent pin in connector. 6-30-65

1 P-20 11-11-64 Transtage propellant crossover P/A Open weld caused either by Closed, MARS
SFC failed to fire; suspect potting compound shrinkage, Class 2 X27971
open weld, Article 1 omly. excess varpage, or marginal 6-30-65

weld; removed and replaced.

&4 VIF 9-18-64 SEX staging switch late; did P/C Resistor assembly rejected Closed, FAR
not record; open SRM staging and replaced. Class 2 A34498
resistor aissembly. 6-30-65

7 VIF 12-17-64 SRM/Stage 1 separation aft P/C SFC removed and replaced. Closed, MARS
SFC E1CA4 failed to provide Class 2 34340
output during CST; short 6-30-63 FAR
caused by weld ribbon. P&03L6

6 P-20 A-8-65 Stage II/Stage 111 staging con- P/A L3BP3 connected. Repeat run Closed, MARS
nector L3BP3 left discommected was successful. Persomnel Class 2 X475
during CST. cautionad. 7-1-68

8 FLT 12-21-65] Transtape attitude control sye- D/C Ses Tadle 3. Closed, Flc. Test
tem fafled during the second Class 1 RPT.

transtage coast. The omidiser
valve {n Pltch 5 engine module,
P/ 1D6080147-069, leaked ax-
cesuively, thus deplating ox-
tdiser supply premsturely

*P denotes practice failure, D denotes design failure; A demotes Conliguration A, C denotes Configuration C.
tClosed denotes corrective action has been taken and prodbles ts considersd closed. Class | denotes that the corrective sctiom (fix) t¢ not
vecified; Class 2 denotes that fix is verified. Open denctes prodlem is considered open vith no kmown corrective action tmitiated.

Potg: Clessification of Arcicle 8 flight fotlure is unknown at this reporting period time, for Reliadility F:ight Prediction it s belng
claseified a3 a design lallure.
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I1I. RELIABILITY PROBLEMS

On 10 May 1966, the reliability (RAP) and quality engineer-
ing corrective action disciplines were consovlidated under the
quality and system effectiveness department. A new concept of
centralized problem identification, action assignment, and cor-
rective action status will be controlled thr. ugh a corrective
action control center (CACC) providing maximum management visi-
bility.

Phone identification of all major impact, safety, mission,
and launch critical items, as well as f ilures th-t will delay
test and/or delivery of replacement hardware, will be made to
CACC at the time of occurrence. In addi. on, all op n signifi-
cant MARS jitems will be stat.sed until cor.ective action is com-

pleted.

All reference in SSD-CR~63-34 to the Reliability Achievement
Program activities invclving corrective action will be accom-
plished by the quality and systen :ffectiveness department.
Future quarterliy reports of this a. tivity will be included in
the Program 624A Quarterly Reliability and Quality Assurance
Raport, Volume II: Quality Assurance.

A, LEAK TEST “ACILITY FAILURES

Approximately 15% or the total M5 fittings tested at the leak
test facility have leaked. In many instances, leaks were cor-
rected by torquing the joirts. Evaluation tests on these joints
have revealed conditions such as x dimensions out of tolerance,
improper torquing procedures and tools, improper lubrication of
bearing surfaces, improper alignment of tubes, soft and hard
metal flanges used in the same joint, and unacceptable surface
finish oi. sleeves. An electric corrosion problem has also been
identified between MS stainless steel sleeves and aluminum tubing
1 the airborn. propellant and pressurization system.

Personnel have been given special instructions regarding cor-
rect methods of lubricating fittings and in the use of x-dimen-
sion test gages.
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MP35024 was changed 27 January 1966 to clarify the use of the
x-dimension gages.

EDCS 04911, effective on Articles 5, 9, and up, has been re-
leased to change stainless steel tubing to aluminum.

EDCS 4702, effective on Articles 5, 8, and up, has been re-
leased to eliminate the use of lok-tite on all MS fittings except
for repair of leaks.

Surface finish specifications have been reviewed and ascer-
tained to be adequate.

EDCS W04353, Supplement B was issued 21 April 1966. This
EDCS will require inspection of the sealing surfaces, hardness,
roundness, lubrication, sleeve movement, and alignment.

Use of weatherhead inserts has also been evaluated, but they
proved unacceptable to propulsion engineering because a contamina-
tion trap is created, they impede flow, and they do not stop
sleeve movement.

This problem is considered closed.

B. WIRE SFLICES, S5BE84 ~ND S58E104

Additional test and analysis by materials engineering indi-
cate that wire splice seals made from material purchased that
meets Martin material specification (MMS) F109 and F113 and pro-
cessed in accordance with the requirements of engineering process
specification (BPS) 85 0861 became questionable. A representative
number of aplices in accessible locations of built hardware were
checked and the zetafin expulsion was determined to be normal.

This protlem is considered closed.
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C. DIFFERENTIAL PRESSURE TRANSDUCER, AIRBORNE
INSTRUMENTATION SYSTEM, PD64S0049-011/013

The problem with the differential transducers PD6450049-011/
013 has been corrected by a redesign that is effective on Articles
5, 9, 10, 13, and up. The medification consisted of coating the
strain gages with a moisture resistant material, reduction of the
inner diameter of the pressure ports, and decreasing gage cavity
volume. A review of system needs also resulted in a change to
the zero balance specification from + 2.0 mv to + 3.0 mv.

This problem is considered closed.

D. PCM/TM TRANSMITTER, 80801H21000

A recurring problem with the PCM/FM transmitter has been the
failure of the Q9 iransistor and the 200-vdc module (80801H21120).
One failure can possibly be attributed to contamination in the
time delay relay 72E38-4; however, <itensive testing and examina-
tion of several relays from stock leads us to believe that this
was a random condition. Extensive testing and design analysis
have been performed on the P/A 80801H21050, P/S 80801H21020 and
transmitter PD64S0373 without identification of a positive cause
of failure. Since most of the recurring failures have been at
EMD during acceptance testing, this is not considered a relia-
bility problem.

This problem is considered closed.

E. STRESS/CORROSION OF BOLTS IN THE LAUNCH STRUCTUKE AT ETR

Failure of a launch head baseplate bolt occurred at LC-41
following the launch of Article 8. Failure analysis of this
broken bolt revealed that the causc of the failure was stress/
corrosion. Further investigation of bolts in the launch structure
revealed corrosion and that the oolts are susceptible to failure
due to corrosion and overstress when torqued to presently specified
torque values at ETR. FEDCS B(4895 was initiated as interim cor-
rective action for the launch of Article 11. Permanent correc-
tive action was initiated and presented to the customer in EDCS

04895 and was disapproved.
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A special inspection of the bolts is now called for by ETO
TIII/ETR/00/11 prior to the flights of Article 12 and Article 9.

This problem is considered open.

F. ATTITUDE CONTROL SYSTEM CONTAMINATION (ENGINES)

Data obtained to date indicate that the failure of the tran-
stage attitude control system (ACS) during the flight of Article
8 was caused by contamination in the ACS. During the build and
test of Article 14 in Denver, evidence of contamination in the
ACS was also discovered.

The problem of contamination and mishandling of the ACS engine
modules at Denver has been corrected by issuance of EDCS 04912,
effective on Articles 5, 9, and up, which eliminates the instal-
lation of flight engines at VIF. Dummy engines will now be in-
stalled at Denver for testing, and flight engines will be shipped
directly to ETR from Rocketdyne. Inspection of engines that were
fit checked and new units received from Rocketdyne and Article
8 failure analysis resulted in the issuance of EDCS C04939,
Supplement A (effective on Articles 5, 9, and up) to increase
the confidence that the Rccketdyne engines will function properly
during vehicle flight. This EDCS revised acceptance criteria at
the supplier and revises the engine dash numbers to control a
complete turnaround program that establishes a2 maximum shelf time
after cleaning and prior to flight.

This problem is considered closed.
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G. UMBILICAL CABLE, PD81S0126

During launch of Article 11, the RBLE umbilical cable,
PDR1S0126-729, failed to disengage properly, and the airborne
half of the connector was pulled from the vehicle. An immediate
investigation was initiated to determine the cause of the failure.
Review of previous history showed one similar type of failure
during test at ETR (failure to release within specified limits
of 70 to 200 1b) that was corrected by disassembling, cleaning,
and lubricating the connector. Preliminary examination at ETR
of the current failed connector, followed by dissection at the
vendor, did not reveal a conclusive cause., Additional examina-
tion and testing is presently underway at Martin, Denver facility.

This problem is considered open.

29
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IV, DESIGN STUDIES AND REVIEWS

A. RELIABILITY DESIGN STUDIES

There were no reliability design studies reviewed during this
quarter.

B. RELIABILITY ANALYSES

There were no reliability analyses conducted by reliability
personnel this quarter.
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V. ENVIRONMENTAL ACTIVITIES

o A, ENVIRONMENTAL TEST PROGRAMS

é Design Assurance Test (DAT) Program - All qualification test

summary sheets end qualification similarity supplements that were
outstanding for the eighth flight article (Article 11) were pre-
pared and submitted to Aerospace/SSD for review and approval dur-
ing this quarter. Subsequent approval letters were received
prior to flight for all items submitted.

In conjunction with qualification of the hydraulic motor pump
(PD4800131) for Article 11 use, additional testing was conducted
on one unit during this quarter as a result of an Aerospace re-
quest., The additional testing consisted of 20 start/stop cycles
performed at +185°F and at input voltages of 31.0, 28.0, and 24.0
vdc. In all cases the unit tested performed satisfactorily, and
results of this testing were appropriately documented and sup-

(j‘ lied to Aerospace.
? In addition to the efforts related specifically to Article 11,
§ test activities and qualification test summary sheets and quali-
: fication similarity supplement submittal activities for subse-
§ quent flight articles have continued. A summary of the present
; component qualification status for the ninth flight article
¢ (Article 12) and subsequent flight articles is shown in the tabu-
H lation below:

Quantity by Flight No. (cumulative)

Category 9 10 11 12 13 14 15
Remaining Test
Completions 2 3 5 S 5 5 5
Summary Sheets to
be Submitted 3 7 16 20 20 22 56
SSD Approvals Re-
quired 3 11 20 24 24 26 60

The above tabulation includes all proposed new components and all

proposed revisions to existing components identified as of the

Aate of this report. The large quantity of sumpary sheet sub-

mittals indicated for the fifteenth flight includes necessary re-

visions to previously submitted and approved summary sheets to in-
. clude Article 5 use effectivity.
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Environmental Acceptance Test (EAT) Program - Environmental

acceptance test activities proceeded normally during the past
quarter with no significant problems.

Margin-of-Safety Test Program - All test activities associated
with the Ti11C margin-ot-satety test program have been completed,
Test report preparation for the remaining outstanding items of
this program is proceeding consistent with manpower and priority
requirements of the testing agencies. The margin-of-safety test
report for the TIILIC rate gyro system, 80801D30000, was prepared
during this past quarter but has not been released as of this re-
porting date.

A summary of the present status of the margin-of-safety pro-
gram is presented below:

Total Components in Margin-of-Safety Program 57
Total Components through Test 57
Test Reports Completed 52

Margin-of-Safety Summary Sheets Submitted to
Aerospace 52

Margin-of-Safety Summary Sheets Approved by
Aerospace/SSD 52

Test Program Plan Revisions - Three revisions to the Design
Assurance Test Program Plan, Vol III, SSD-CR-63-34, were organized

and formally prepared during this quarter. All of these are
presently awaiting action by Aerospace/SSD.

One revision to the Enviromnmental Acceptapce Test Program
Plan, Vol V, SSD-CR-63-34, was organized and formally prepared

during this quarter. This revision has been approved and has
been incorporated in the document.
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ﬁ B. VIBRATION ANALYSIS

Article 10 (VELA) Payload Acoustic Study - Acoustic measure-
ments acquired during the Titan III flight program indicated that
1 the acoustic environment occurring within the standard payload
fairing of a vehicle during trarionic flight exceeds levels which
the Article 10 (VELA) payload can withstand. SSP directed the
Martin Company to conduct a detailed study of this noise problem.
The major elements of the study are: analysis of the acoustic
environment inside the payload fairing during transonic flight;
development of a vehicle acoustic treatment that will attenuate
the environment to a level that the VELA payload can withstand;
and preparation of a proposal and cost estimate for installation
of the acoustic treatment on the vehicle.
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The study comprised two major phases of investigation. The
: first phase was an analysis of the acoustic environment within
i the payload fairing. Both theoretical methods and analyses of
flight vehicle and scale model test data were used to develop
predictions of this environment. The attenuation of the pre-
‘r\ dicted environment provided by a theoretical, but practicable,
i vehicle acoustic treatment was then derived analytically.
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The second study phase included a design study to evaluate
possible acoustic treatments and determine an optimum design and
4 a test program to confirm treatment design and evaluate attenua-
¢ tion properties of treatment materials.

An interim report of the Article 10 payload acoustic study
was written and submitted to the customer near the end of this
reporting period. A preliminary edition was reviewed and approved
by SSD/Aerospace at a program status meeting in June 1966.

A final report of this study was in process at the end cf the
quarter and will be issued early in the third quarter of this year.
This report will include definition of the proposed vehicle acous-
tic treatment, prediction of the payload acoustic environment with
the proposed and alternative treatments applied, anslyses of the
effects of the spplied treatment on the vehicle environment and
performance, and cost estimates for the proposed and alternative
acoustic tresatments.
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Titan III Acoustic/Vibration Test Program, Phase 111 - The

proposed Phase III of the Titan IIL acoustic/vibration test pro-
gram was approved, and a contract for its performance was awarded.
This phase of the program will consist of correlating the data
from Phases I and II with data to be obtained from Titan II and
Titan III flight vibration and acoustic measurements.

This Phase III program was started with the collection and
playback of Titan II acoustic and vibration flight test data. To
date, approximately 35 Titan II measurements have been played
back in the form of time histories. At present, flight times
are being chosen for additional analysis of this Titan II data.
In addition, approximately 45 Titan LIl measurements are avail-
able and flight times will be chosen from these time histories
for additional analysis.

Payload Fairing Vibration Specification - A general random
vibration specification was derived for all components mounted
on the internal surfaces of the Titan III standard payload fair-
ing. It was derived primarily from data acquired during the
acoustic qualification tests perforwed on a Douglas modified
payload fairing. These tests, in which the fairing was subjected (j
to high intensity noise, were conducted during November 1965.

Article 14 Payload Environmental Specifications - Revisions
to the Article 14 payload vibration and acoustic criteria speci-

fications were generated, and a series of shock criteria were
developed for the four types of payloads to be carried on the
vehicle. These proposed new specifications were submitted to
SSD for review and approval.

Payload Environment Measurements - Requirements were defined
for and action was taken to implement the following new environ-

mental measurements in the payload area during the Titan III
flight program:

1) Article 10 ~ Payload truss acoustic and vibration
measurements (one each);

2) Article 11 - Payload area acoustic measurement;

3) Article 12 - Two payload truss acoustic measurements ;

4) Article 14 - Payload truss acoustic measurement,
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MOL-HSQ Secondary Payload - A review of the Martin and Aero-

space material, prepared in response to the requests for action
(RFA) issued after the last design review meeting, was conducted
with the cognizant Aerospace representative. Concurrence was
achieved on all the environmental criteria involved. Aerospace/
SSD requested additions to the Martin secondary payload experiment
shock data summary, so one RFA remains open.

Information was provided to Aerospace/SSD techni-~al and docu-
mentation representatives relative to environmental criteria
specified in certain secondary payload experiment interface de-
sign requirements documents (IDRD). This information was used in
the formal critique of the IDRDs conducted by Aerospace/SSD dur-
ing the quarter. In addition, interpretations of these criteris
were provided for certain experiment contractors as requested.
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: Special vibration criteria specifications were developed for
£ the heat transfer test capsule and the zero-g propellant gaging
experiments and submitted to the experiment contractors.

Instrumentation requirements were defined for shock measure-
ments to be secured during the system test to be performed on a
( mockup of the plumbing and instrument panel of the fuel cell sys-
tem experiment. The shock propagation away from the pyrotechnic
squib-actuated start valve will be determined from a series of
acceleration measurements. The data secured in this investigation
will be used to verify certain shock propagation fac:tors used in
deriving the shock criteria for the secondary payload experiments,

A meeting of cognizant technical and project representatives
was held to examine the environmental criteria revisions to the
secondary payload vehicle model specification (MOL-EFT-AVE-1000)
which previously had been prepared for incorporation in the latest
major revision of the document. It was concluded that certain
additional revisions presently are in order, and that other re-
quire further confirmation. Completion of this effort and proces-
sing of the document revision are planned for the third quarter,

Article 11 Flight Vibration and Acoustic Datg - These data are
presently being analyzed, and the results of this analysis will

be incorporated in the flight test report on Article 1l1.
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C. ENVIRONMENTAL CRITERIA, THERMAL TESTS AND ANALYSIS

The review of all transtage data, including analysis of TET
data, has been completed. The component temperature review,
which was a part of this study, was also completed. As a result
of this study, it was recommended that the 200-amp motor-driven
switch (PD7250068), and the resistor (PD9250040) be tested to a
more stringent temperature environment.

A transtage analytical thermal model was developed during
this reporting period. It was used to predict transtage orbital
flight temperatures for Article 11 flight. When the actual flight
data has been reduced, a comparison will be made between the pre-
dicted and actual data to determine the correlation. This tech-
nique will be used on all remaining TILIC flights.
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VL. DEMONSTRATION

A cumulative status of reliability demonstration results {is
shown in Table 14,

Table 14 Status of Reliability Demonstration

37

Failures Excluded

Flight | Article Success/Flight Because of
Attempt No. Configuration Attempt Modifications

1 2 A 0/1 0

2 1 A 1/2 0

3 3 A 2/3 0

4 6 A 3/4 0

5 7 c 4/5 0

6 4 c 5/6 0

7 8 C 5/7 0

8 11 c 6/17 1*
*Failure of the regulating solenoid valve (which occurred during
Article 2 flight) is excluded, along with the flight attempt, as
this failure has not occurred in subsequent flights, and correc-
tive action (see Table 13) is verified to be adequate.




38

$SD-CR-66-168 (Vo. I)

Vil. MISCELL.NEOUS RELIABILITY ACTIVITiES

During this reporting period, the rcliabilicy motivation pro-
gram was continued which allowed certain persons working with the
Titan 111 hardware to witness launciies,.

Seven persons from different work areas of the Martin Company
and two persons from Rosemont Engineering Company were given an
expense paid trip to ETR to tour the facility and to witness the
launch of Article 11, The Rosemont Engineering Company of Minn-
eapolis, Minnesota was the recipient of the zero defects supplier
of the year award for 1965. The Titan III motivation program was
expanded to include the winner of thig reward.




