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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 I thru 145.
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SSUMMARY

This document is the Reliability portion of the Quarterly

Reliability and Quality Assurance Reeort for the second quarter
of 1966.

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 11.

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 environment
within the payload fairing and the study of the sources of acous-
tic attenuation. A preliminary report of this stuoy was reviewed
by Aerospace/SSD at a program status meeting in June, 1966. Final
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-HSQ
secondary payload, Article 9, progressed on schedule during this
quarter and are scheduled for completion during the third quarter,
1966.

I
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I. INTRODUCTION

This report presents the reliability k ction of the Quarterly
Reliability and Quality Assurance Report for the first quarter of
1966. System reliability measurements are presented in Chap. II.
Reliability problems are identified and discussed in Chap. III.
Summaries of the design studies and reviews conducted during the
second quarter of 1966 are included in Chap. IV.

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 reliability demon-
stration. Chapter VII summarizes Miscellaneous Reliability Activ-
ities for the second quarter of 1966.

C
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II. RELIABILITY MEASUREMENTS

This chapter contains measurements and predictions based on

test and failure data received and analyzed as of 30 June 1966.

A. FLIGHT RELIABILITY MEASUREMENTS

Flight reliability measurements (performance criteria) of the

Martin portion of Titan III, prepared in accordance with ýechniques

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 (Configurations 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 I 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 ic presented in

Fig. 3.

ci



SSD-CR-66-168 (Vol I)

(A A

Q0

4-)

4-

0

-44

04

$-. 00

44.
0 0 ).

4) r4

- - i-4

-4

-S4ý

-4 4.4

to __ " jj_
"o tH~r 0 u~ 4 ~ N~

C -00 0 "A0 0



4 SSD-CR-66-168 (Vol I)

n • n

1% '-4

Al H

0

4---"I

4).

04

.44

U 41

I- r _ _

8 
1

0 43% a n

-- __ __ - __ I o 1;



(SSSD-CR-66-168 (Vol 1) 5

20% 0ý4~f V 0% mN. 0 00

41 ~ ~ ~ k r% 0ý %0%0a.Q 0 $~0 0% 0%0 %%%% W

0 c0

0

m'4 0 0% 0%0%0% 0%or00% %D An4

cy0 N % .-4 0% 0 ý 0, (A0% 0
H ill f!!~m'5 K ý

.1 '00 (ý AC40%1-0%N C- h cn' 0% N tn U0% l% w"0%04m IN%* 0 - 4 0% -44 4 ý % 4r o00 C
VO N.- 0P0 0% 0 0% 0 00% 4 0 4t n0 %C %t %000c 0% m 0% 0%0%%% 0% .0, Cý a,%%00

4.9 C; C;0000000C C oC: ld 0 00 0 0

'.4 -, N _haN_____n ___ýC

%4 ..0 _%mC %a h 4 4 C n0 %00 y

C;C ;C ; ;C ; C 0% 0%%% 0%s.0 0% 0 0 M41 m NN- uC.p~% N

0%0%%00 %0o% M~ vi N0 %0%0%N0%

cp% ~ ~ ~ ~ ' U. N h0 '0
0 aaý % 4 m 000 00 0 0

04 -

N s0%'V 47 0 ýr 40
4uh 00c %m0

aa SC00 'A '0%0%D0
0% ~ ~ ~ ~ ~ ~ ~ 0 0%%%00u40 a~ N0r1.U 4r.

0%IV V!%%00 ON0% CCO 1 0 !

u 0

~14
0 - -

~ iis
- 4 P4_ _ - 1

00

I0 v.. w 0

Q 44 LA4

U -AE. .3. ~Goa



£ SSD-CR-66-168 (Vol 1)

""4 91

0 v

00
"44

r4 04

"4"
P!44

___ "40

"4"
k

'41"54

* 1 1

41

_4 - --- A r-

AM .0V $

!h.4

CC.

Aj jjq*jN



f 7SSD-CR-66-168 (Vol I)

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 portion of TitanC 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
Spersonnel. 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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Table 4 NgS Problem Summary

ailure Poblem efotgone
Subsystem Deat Problem Classification Corrective Action St.tet, epori t

Pressure Switch 3-4-64 Contact chatter during DAT shock tosts. P Cause of failure not coofirmed. Closed. Sa Lab
PD?150069 Cause usnknow. Subsequent DAT shock test success- CLass 2 Repot

ful. 5.30-64 721 4S1OL

5-25-6 haseure trasfer tdeot failed duriog OAT P Personnel cautioned to exrtcise moe Closed* law Lab
vibration. Teso band radius was too I care during assembly. Effective Class 2 Ueportst.opt. 5-30-64. 5-30-64 721V7

late Gyno Systee 3-23-64 No DSID output during DAT bench operation Jumper wires vill not be used on the Closed, Dv Lab
8080LD30000 because of short circuit caused by oper- Geess tabletop. as the grounding Clue 2 Report

eator. capability required has been ioor- 3-28-64 1902-2
porsted to the test tool. Iffective
3-23-64.

4-23-64 Distorted 800 - output during subsystem P Tooling redesigned. Effective Closed, MARS
tests caused by overload applied during 5-8-64. class 2 A195%5
modula teats. 5*13-64 A46645

A46821

4-25-64 Low yaw o-tput during subsystem tests be- P Test tools are now verified by Closed, MA. S
cuase ground lop in test tool overloaded Quality. Effective 4-28-6U. Class 2 A19969
yaw torquer$ snd produced a short. 5-2-64 A41962

6-.14_ Vi=8 so-go "aused by shorted 26 V 800 P Problem has sot occurred in subse- Closed KAU
cps input in gyro pecrhas. Relieved to quest tests. Class 2 A20427
have bom caused by arreesive overload 9-30-65 A29741
during module toots.

6-19-64 Spurious signals by yaw rate gyro during P EM 2917-002 Introduced additional Closed PAU
CST, caused by defective capacitor. Anal- controls on capacitor effective Clas 2 A20447
ysis revealed apparo•nt overcurrent on ca- 12-1-64. 9-30-65
pacitor. Roesoo unknown.

7-16-64 no an output with gyro spin motors to- P Ct 2917-002 Introduced additional Clased MASS
rating caused by shorted roll gyro start cantrols on capacitor effective Class 2 A44771
capacitor attributed to faulty worhean- 12-1-64, 9-30-65 45095
ship.

7-30-64 Short in pri•ary winding at crossover P Nyler tape io now used to secure Closed. Kul
point in the IOS power tranasforer. windings at crossover po'•t, gf- Class 2 63354
Specific cause undatermined. fective 8-7-64. 8-28-4 645078

A45077
A45079

8-19-6U No 53 MS output due to brohen C4A522 P Personnel cautioned to =@tells Clses 2
wire at USAAIPl-X connector, care when eaming coromectors. P-23-6T4 68

Wl.tuunLon Detection 5-22-64 MS angine 0- , n signal not prescnt P More strLngent Inepection of as- Closed, Raw Lab
/rogrinr Set during DAT post vibration functional test. s*b it aow required. Effective Class 2 Import
80801001000 Analysis revealed a capocitor installed 5-23-64. 6-11-64 1919-10

with polarity reversed.

6-3-64 Cracked diode cssed DAT perforsmnce test P Handling &sd inspaction procedares Closed. law Lob
failura. Analysis revealed apparent rough were chesged to impose better con- Class 2 Report
handling of module assembly. trol. tffscive 6-4-64. 6-18-64 1919-RI

6-8-64 Orratic output during DT vibration test P Soldering inst.astin woer sode Closed, Raw Lab
caused by laproperly esoldsrý3 PC hoard. more explicit otd QC buy-off added ClUe 2 Report

prior to Installation in NOV. It- 6-U5-6U 1919-12
factive 6-866-.

6-9-6U Static inverter output dropped out during P Personnel cautioeed and shop shetches Cbosed. Re Lab
DAT vibratIon test. Analysis revealed revised to add s•s detailed iatl- Clue 2 Reprt.
Vice sot installed per specification. lotion Lstructious. affecttve 6-26-64 1919-13

6-19-64.

*P denotes practice failure. D denotes design fcilure.

tClosed denooes corrective action has hben taken and problem is considered closed.
Class I denotes that the corrective action (fix) is not verified; Class 2 denotes that fix is verified.
Open dimntes problem is conaidered opan with so hacen corrective action Lnitisted.

C,
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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 aerospace ground
equipment problems, Table 8.

D. FLIGHT RELIABILITY PREDICTIONS

The preceding measurements indicate the reliability of the
Martin portion of the Titan III as of 31 March 1966. The
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
U. 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.

NUi
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Table 5 Subsyst areekdo, Mertin Portion of Titan III (0e0floratiOn C). Comtdmn Design Reliabili.t (
T-195 thru T-45 1?hr. 1.35 sai tbru T.32 aac thru

System T-45 sen T-35 mil T-32 eec T-0 Total

Air boise •Irn I__et

glectric.l 1.0 1.0 1.0 / 1.0 1.0 / 1.0 0.99O 7 / 1.0 0.•537 I 1.0

Propellant Aind ftessurimatlon 0.96113 I1.0 a 1.0 / 1.0 1.0 / 1.0 0.96113 /1.0

Flight Control* 1.0 I 1.0 1.0 / 1.0 1.0 / 1.0 1.0 / 1.0 1.0 I 1.0

adnmnc* 1.0 1.0 a * 0 1.0 / 1.0

melfonctimo Detlction Syetao 1.0 1 I. 1C I 1.0 1.0 / 1.0 1.0 1 1.0 1.0 / 1.0

Tracking and flight Safety 1.0 1.0 * 0.-4- /. 1.0 / 1.0 o.,- .0 / 1.0

Attitude Control Syotoo 1.0 I1.0 *.0 / 1.0 0.99435 / 1.0 0.99635 / 1.0

Airborne Total 0.90113 / 1.0 1.0 C.0 ." 0 It. 0.0697s 7 1.0 0.9Em1u I 1.0

domrosaeec Grouii Reolnneot

Control Hutntor Group 1.0 / 1.0 1.0 / 1.O O.996711.0 0.37935 / 0.96974 0.97633 / 0.96974

Vam lower oibutloo control 1.0 / 1.0 1.0 / 1.0 1.0 /1.0 0.99337 1 1.0 0."53? 1 1.0

Launch Fed Powere Oitlriblim Coentrol C 1.0 I 1.0 1.0 / 1.0 1.0 I 1.0 1.0 I 1.0

control canter Powar Distribution Control 1.0 / 1.0 a a a 140 1.0

Launch Control Console 1.0 / 1.0 0 1.0 / 1.0 1.0 / 1.0 1.0 I 1.0

Tracking end Flight kfety control heel a I.0 / 1.0 1.0 I 1.0 1.0 * 1.0

Date Transmisslon Set 1.0 I 1.0 1.0 / |.0 1.0 I 1.0 1.0 / 1.0

t1 Trnmiseion 1.0 I 1.0 1.0 / 1.0 a 1.0 I 1.0

vaeicIe Cbeckot eot 0.9914 I 1.0 0 1.0 I 1.0 O0.91 I 1.0

propellant Transfer sid hleewltitil 1.0 / 1.0 0 0 1.0 / 1.0

Tracklng mid Flighnt Safety Checkout Sot 1.0 / 1.0 a 0.,994/11.0 0.96947 I 1.0 0.9639 I 1.0

loner S"ly 1 1.0 1.0 * 0 a 1.0 I 1.0

Ponar supply 1.0 I 1.0 a 0 1.0 I 1.0-

Air Conditionims 1.0 / 1.0 0 a C .0 1 0_1

Fad Wat• r 0 0 1. /1.0 l.O I 1.0

Laub An Id o t t g eli t 0 t 1.0 / L.0 a 1.0 / l".0

letetommol-tin 1.0 I 1.0 1.0 / -.0 0.98"tl.0 1.0 I 1.0 0.. C 1 I 1.0

Aereapae•w_-_ma d 1•uipmet Tot1. 1.0 / 1.0 0.69M t 1.0 0.931101 1.4 *T.W7 ~ "am' 1 .7 m

Systan Totel 0.9113 I1.0 0.9914 , 1.0 T10 -147. mow0 i / 0.967I 6. 6? I 0.96916

RWI.eeted lthem syst tshat 68 t eatleely Partilipate Ia (or are lint eis 5rteel o• g•) thet Pert es f the e .

Seforlm o fi - Ixa I sto
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Working adS Fight Safelbty~ 1.0~1. 1.0 1.0490 1.0 1.0 /1.0 1.90690 1.0

lttinohsCaeo*5 me1Ces 1.0 11.0 *1.0 /1.0 C.00353 1 1.0 C.09530 /1.0
Aiboeh total~ ho,~to il 0.953 1.0 0.I 1.0 ." 1.0 0.41 1.0 %.0a / 1.0

O .0.1* moa.sis, rv*0917 1.0 * 1.0 .0 0.9?0 /1.0 .0M 11.0 .96 .0-m /1 .0b
%a Dvtutm*ft- 1.0U~ 1.0 I.U 1.0 0." 1.0 G/m 1. 1.6 CU / 1.0
Lo. ek ad ape s.,so, t rbt ho *t 0 1.9072 1.0 1, . 1.0 11.0 .0.4 5 1.0
otrol enlte T Pmetr fete*1.tomCnrle 1.0 1 1.0 *0 1.0 L .0

beob aml3 ot to11 Saey1e1e e .094 I .4 1.0.f1 1.0 G.9041" I 1.$ S.iS 1 1.0
Twek"ol d F~g" 1 aeyCWtlP 1.01 1.0 1.0/ 1.0 1 .0 1.0

Data1 Tnmml.d 2 e L.0 /I.0 a 1.0 I .0 1. 1.0 I.0

IFt 7.1111sm 1.0 1.0 *1.0 11.0 01.0 11.0
weik s ek tlo .m 1 1. 0 1.0 1 1.0 CUM I I.0

1Ope4 s Sqpoote am prstsa* 0 1.0 .01.0 0 1.0 /1.0

lmv Or temotago 1. 0 .0 .63/1.0 1.0 1 1.0 064 0I 1.0 .7 1 1.0

rA904 vo er o ia~1ttl .46 1.0 6.11 1.0 .35 / 1.0 9.O . ~ * ~ I0.36

"3egm0 "1 *.sI /.40 1 O.953J 1 1.0 0.10606 I *.SSW6 0.14664 0.1046
s1100e.. thee, syseom 04s tha 4 mat ttely palsls0. 15 to l 0, an a" aterr"te50 Out1.) tha purte at 00 e
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sa--4m-WIU (Tot 1)

- table I kmar of Cemtdm fa rblogm. 11m MC Who4m. lqwtinet

Tita Fallsr. Class Proble Rlatomer.
ahbeyong I1 It IP.4, Datepoke efiptI.. lbas* Corn~ett". Aeries Scots. Dsecat

Mal~function 2 4-11-64, $Porta. abort Signals fro run. M1 let. gyro replaced aed .aliefunCry Clowed, RAU
D toeotiom pro0 do* to detective C-4 napert- operetta, obtained. Vander Mass- Clone 2 02044?
,yet- tow, F/V "4I90-I1. isassmbly factoring error. I0CS2417-02 6-304-5

IM0130040. introduced eddltleal coetrels oft
copmeltor. .ff..CIO. 1-1-24.

xlocta.1r 2 4-3$44 Iprowto andurpressaer signal teeeed 2/1 grind outmeleteago Is connector eg closed. KMa
by Not twro is conec.tor (d.w to rtet~feocty operetioe obtained. Cis"4 2 KINS713
keolame Cl..). SCS 603971 to."ee w AnI somectar 4-3045

noting Inspectioneto prestedo am-
sctCor ditworpmetes eac "uke beat
ples or cootmaiaeti'oan d 4~ge
Shot1Is. &i~tself Articles 4. 5
and a lawsI? 141. Thas " &I18.-
plumeted at ITS by toCe. .e e

4.1. 3* . 7 mnd a than 1?.

4 4-22-45 Did sue ebtain APS rover lettbi Closed 0/4 moter-4rne~ witch ?,de.1gee to Closed. VAX1 P4-
tadtnCatlm: caused by power ErttafOT -03 Put 1103772-WIl Westin1, Class 2 0311
time b.ein sa.re~dd by mter-drlu.n £rflnla. 4. 3. mnd I tbre 17 vilk 9-1-65 kMAS
witchb be..... of fluw of sylo brush retrofti om articles 4 dad 1. 44333

telden.

4!? 12-44, sold seemme at VIC" 0a 5 b.- P/2 Responsible 'pon-mele us's. nstloe Closed, WAR P4-
tease IM soatena batwen. ACS to exerrCea .~tar be, At&% class 2 l001
malent diae" peomead,W Va g- "Obsoltae. 6-10-64
o -- . as cmmissio veto pho-
leakly dom"i by Mesaobeek".

FILIt Ccnrols 2 4-1444 Moastery Stopa I bydegell present 7/2 Racycled mad epanties -e satta- CLeOed, 0(11le1
.4 ld ""Iles 3.-Ga ma obtained factory. Nyd4.cI1 fl 1 -1 Iaea Claw@ I e.m ad

or to pmoluft able probles free 6-30-4S 6114
rommairrel. also. K4 "Wee
374destie System lmetellatima% e
4r 3410 wa damagepd. wh1.4 do-
crossed bydem&lo 11.14 leakaea.

I 6-1344 stuel I hydoeail morowIe Inset F/I Tenement ftatlmd. aeerwetn Cloead. amB St-
.041.4 bogge. amsn asb J-bm .~o "~plated ad satisfeactoy opena- Class 2 L36
bLoltas late J-6- wo..1Ciee La .4.1 tcse obtained. 4-3043 1111

1 7-4-44 bid got ""aLa compoa fom, All e."&I P-2O33 utWMProvides ole. preace- Cloeds, WAS 14-
maseps engage by pdsmad .1re 1a Zl. off£.tlto artilel. Imot3 cue. I Ow
Mt1I~ Contro cmpem nowitime to Cba. U. 4-3643 361

14.11 tee.... SLOW6

a 9-11-45 stag. I ainoe11 opmeostle and- P/I SUrci u- pergod m~a" ' roeo.- Ctlead. WAS
"qto c."Ad by impepc a "" kg I -in1w bailing Leeaw.ue matt Cgs"a 2 =6344.

I I mncour tnomam asmaett. I I -_ W.aneod Co e-*a.II t.-146 3

1act& 6ow" fatimes .IaaltlaeeLas F. gianteea . doeva.. tese cast* I tonad OAS*~ Iaz - T1- 19S to T - 43 Maw a -t 2 3~
1 Ise" I-? V- "a im got - U3 am; ad -T *7- 22961e -. a,..

M~ e * " d a m ae s C a m ro n c , mttI O . e~ m ,4 bm rh n g t o b ft M A p l ab ~ s L a ..m t k e c l oe d. C L ... I G a m e " 1 4 4 M m a tms o l a ,i o no t i n g ( ( 1 .3 I, m a n d .flind cloea. "2 .1ma UK. fto I. 0011 . O*eAet prolo Lha. IA mtiied *pn withb -. ft ownueot notmng b~tagging.



15

Table 7 (coccI)

Itian fail ra Class Froblen Reference
St-bsystes III Daet Problem Description Phase* Coirrective Action sa~tus Report

AtttQ4 2 -3-64 Los of"At. c*.Fue ad O. D Aalyst@ revealed ACS regulator Closed.
control Tha below UU." signal; caused by ball material (tmgsotan carbide Class 2
Sys the failure of primary reguslator P/M wito cobalt binder) -sa them.. 6-30-65

KAS-28120T2-1 aid Sill 119 and paible with 9 204 vapors. KOCS
secondary regulator ?Ill NAS-24120T2 M03763 changes ball material to
nd Sill 117. 11601, effective Artticls 4, 6,

and 8 thru 17 witth retroftl on.
Article 7. During DAT of
P10S05147-089. using K601 eat*-
rtalo toot spaclmean Sill 110
and III successfully performesd
approniastely 20 operating
cycle. daring parformance mists-
ties end propellant comspatibility.

(1120) vapors and R 10 vapors war*

applied otsmiltaneewely on S/N

Propellant 3 2-11-65 Stage Ill foal lank ovrpesoiod W/l ~ 55) Installs relay and Closed,
Transfer and caused by failure of tag II foal*diod suppression circuitry Is Close I
Pressurization checkout owitcbl to fucIo at9 Stagg Ill propellent preessurize. 6-30465

Poi Coaeta Ivan, thougha hol: ra time sepoton, effective Articles
obtainad, thia fellres did not ems,noe4 5, and E thre 17 with retrofit
a countdewn delay). on Art icle 6. "rn countdowm

of Article 6. no probles as on.m
countered in Stage Ill prepallast
possurizatica systems.

Tie pressure eswitch cells were tested
indspendeitly as 23 and 26 Vebruary,
1965 in the xarin-Deivor Celd
?1e17 Lob, boring theaa taste baeC ~cell eoaatad succesofully 27,300
cycles at 6 aep and 2500 cycles at
2 cpa. (brina aer"ia lamb
cintdom the total cycle af tbe
stage Ill pWeoemnswic mitbwud
normally be laes than 200 cyclee.)

Alsoe, a total of ever 29 Stalla Ill
etagle eostrel veradnaet penamors-
alum systm taste were comoveld
aeeeesefally at the Cold flaw Isob
betwein 31-2-3 sad 6-3043S (lash

of zboess theast eSeLated a Staop
Vt prepaluat r WE 4 peorsiee e-
ton opeerIatio darin lasmbh eomt-

doe d flight).

5 -16-53 lost "It& 2 Ox Zak below OIL We1- 71I P-41 faeLllly skeeked and all ateak Cloestd,
tained" signal; cauoed by improper parsed for this diterepesany. Itest Cljas 2
leading ef Stope U1 Oidlvea tank, Presedmar "~i hamnged toa chek fee 3-3146
due to aisadjueted grcuas Vreeasre this tooditian priow to proesllent
relief velve as revealed by failure leadodg.
analysis.

7 6-16-65 Lost "Stg 2 On Usk below ULL Kalo- fib. P-41 facility bckeokd .,d 4ll el cich losed.
taleod" olpal: caused by tm~reer purtsd far this dlscnemsey. lost lodse a
loading of Stage It bRIdiser took lrcodare IM5 rbhesgd to cecket tar 3-31-44
due to tlsdjmat.d gr~ood preoore. cths cooitlem prier to prapellant
relae c*1alve as revealed by fail."a loadin.a
analysia.

Tracking and A 9-24-65 Sensitivity; low an pulse beacon D3 MIom baactme replaced ldmodatto- Closed. Iana
flightc Safety (PW640377-029. 5/O 22). factory e -teseto obtaimed. am- IClose I MIMS5

flso.. time -02n replaced by -049 i-1645
canlrtpretas havies hi-cal dloe*e
tos s~sl eek i Y.

*Class deMotso failure clesoifteettole 1P. peacltee; ID. de414. Flam refers tU cematncw pbooo I - I i - 0% I - 43 sin, 3 - T - 6, to T slow
35 min; 3S -*I 55 ol te I- 52 ow; and 4 -t- 52 to I - 0aeo.
tClased deotsoa corrective action hoas been takes &ad probles, to comat~ldo d.14d. Close I 6geestso ht tbs trearwil,. eattea (fi.) to -ot wats-
fiad; Cloe 2 deiotee tk't fill Is verifled. Or"n deoites preblon Io comindeed Wpe. with n asse a esvecttwe rlean 9.1Lolafad.
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Table A iumry of Countdown Problems. Titan 111C Aerospace Ground 1Iqupment

Failure Class. prolem Rlafewen
Subsystem Location Gets rbe oCretv Allies iStte@* kepors

Lamac Control %T? 10-22-66 PING engine indication, CHO 7/3 bists. shutdown roaset switch Closed. STAR P6-
Console to ICC. WAN Nt obtained; wes Posititoned to feaset. Per- Class 2 0276

caused because engles shut- annual sautiemed. 6-3045
dawn reset switch as L40C wee
is shutdown position instead
of Itast position.

Launch control P-20 12-1044 Obtained "CORE HOLD" at T-31 PA4 Procedure changed which ces- Closed.
Console sec; caused by LCC oerartor times LCC operator to push Class 2

not pusling "INSITIATE IASCIS" "INITIATE LAWLiN" button 6-30435
bu~tton prior to T-31 aoc. prior to T-31 seec.

Control ftoottor VT? 6.11464 "TANKS 7111SMtILEtD signal wes ?/I Defeetine diodes rsplecd.d nd Closed; KAN

Group not obtained; tossed by oner- satisfactory operation oh- Cass 2 A-204194
current condittion resuliting in Coined. 6-30465

VT? 94-15-64 "TAKtI PIBSSUUUED" signal we. P11 Pa~tch hoard p"Arllitaid isd. S0 Pi-
rot obtained; caused by putth aad satisfactory "oeration Is- Clae2 6
hoard not b~iaq Vropariy in- taised. personnel instructed 4-30-65
stalled, to he oars cuttous, while in-

&tellinag patch boardo.

VT? 7-26-64 "TANKS PRIUSURI91UD signai was P/I PC heard replaced and sati.- Cloned, SPAR PG-
nei obtained; caused by *xcas- factory operation obtained. Class 2 01146
sive current applied to Q2 raillor analysis of hoard was 6-30465 1461
traestator due to s".,t or tocoacluolve. MAy430 and
ovorlead output. AISIi

D-I 11-13646 Did not obtain "LAUNICH SEQUJENCE P/4 Personnsl instructed to be moves Closed. SPAR 01-
3?ARIW' indication, OHG to ICC; cautiouso while instalinog PC Class 2 02094
caused by pushead baoh Pin, 1n boards. 6-30435 564
COG beard P/11 gOMIFL1241-0014. A474843

VT! 6-16-46 "040 or. CHG to rosm., $Igoa! P1/3 Detective PC Board replaced cloned. WAR PA-
set obtained; cauoed by do- aOW xettsfactory operation Clan. 2 0141
fectin. OS PC Board FIN obtained. 6-30-45 sam
SN017U2293. A-661

P-20 &191-44 "LAINICH SEQUENCE1163210 In- P/4 This .old morltor wes patched Cloaed.
dictitton OSG to ICC, wee met out of the 060 per U03127-002. Class 2
obtaised; caused by eo Pressure tffsciiv on all articlas. 6-30465

marginal due to inssufficient
pressure is K bottle CoLleit-
Lot closed switch sitb Hz o0-ff).

VT? 7-27-44 "INITIATE C/b MEINIII CX." P/4 Poramnnel cautioned to adhere cloned. SPAR to-
(elf). 05M to 104. did sot le toma Procedures. Cloea 2 01951
metcr caused by patching 6-30463

VT! 9.4-264 "091TUIC ADM SIGNAL," OS to 0/4 1 as patching is Success Cloned, WAR P6-
2M,4 wee not obtainead; Criteria I0140009105. gev. H. CA4es 2 260
caucid by Inadequate time !a..ed 6-2744 and ipl~.to4 6-30-63S
patching is OSC to obtain our %f01879-00l.
Stag I sieemete nul resonse.

eCia.. deaot- ha4l1we .laeeiticatinsi P. fanatical D. doaxg. them* refers to geasidomm Phneal I - - 1143 to I - 43 atis; a - 1 4 3 to T mdia
35 ai.; '~ - T 31 !-" to T - 32 ee; ead 6 - - 32 to T - 0 aft.
tClosnd assetan Gosrecttru action bo. Non taken fa problem is cansidered colseed. Close I denotse thai the vogreoti neoatice (fix) ia not werý.
find; Class. 2 deo-too that fixe 1. "Weit ted. Open, decease problem to coneidtered *pas with so knows corrective saties initiated.
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Table I (coot)

subsyetem Location Dallta Problem Cno, On Corrective Action Problem Reportsc
Control Kloittof D-1 7-30464 'AD&W3 2 To RA sai gn"aipl. P/A Mao., cord replaced -'t Proper Coe. $A 1

group COi to 108. was sot obicimedl Operation obtained. class 2 0104
gauged by broken pateh cord, 6-30-65

D-1 7.2464 Obtained a bold daring tiorteiml P/A MO4144 Ifcsrp~ated per L/C Cleeed, WPAR 91.
asset weles 0110 was Mdesdo 91-5602. cuses 2 0055
68201/1 lead eacltetirn Siegel 830465
96 vabielol e"wed by wirin
erroresu~lting is eeotetm
H8 cc at 2020-143. N01654 bed
not born worked presading start
of teat,

P-30 8-11464 "STAS I 130181 StAT' signal. P/4 Vi1ce properly terminated end closed. NARS
040 to 9100 wae mot obtaloedt verifiled. Personnel ceetirned. Class 2 114381
caueed by wire frem 040 Mo-e 630465
terminated.

VIP 5-11-64 Did not receive SM I end 2 P/4 Oamenctere noted properly amd Closed, SPAR 14-
"10111 TRANSSPIZD"0 Indication operation verified. Peraoel Classa 2 0090
vPPC to 0CM; ceaused by Improperly cmutioned. 8-30465
seted, PC boerd connection.

912 5-12-64 Did not obtint "01131 TVC 1133K- 1/4 PC beard repleced and e"tic- Closed, SFAX PA-
TART PARVALVI" signal. CHO to factory operation obtained. Clues 2 0095
VPDC; caused by defective 120 Perseonel cautioned. 8-20465 YARS
em power switch in PC board re- A44437
sulting Ore, abort to ground d
output terminal.

P-40 8-13-85 Obtained "060 Hold"; operrator P/I Persinl cautioeed to adhere Clused,
bed oat reset 040 and reapplied to test Procedure. Class 2
"a" power. 3-31-66

P-40 8-25-65 Core HOW1. obtained at T-9.8 sac; P/4 CDU patch properly terminated closed, 10AM 158173
ccoaed by oilstorminatio in tCal and personnel ot."tond Claes 2
patch 3-31-66

P-40 8-25-65 060 Stoat. Counter disabled; P/I 00 petch board wire properly Clused, WA81 X35301
caused by looms patcb wire at terminated emod personel class I
bark of YL 2023 petch board cpind3-31-66

via 9-10-45 ONG did act edunsec beno T.2 0/3 INauseating D=6 imitiated. Closed. 1111
hr 52 etc. WING/8 to Is dtomin (showg CUSSe 2 X37982

33. Tbis a= changed ike pim 1-1-668 IM-CT-469
design configuration.

via 9-13-65 Wirt Nto. 1283 em Pd 20-111:33 PA4 Personnel cautiemed; wire Clused. an3
was terminated improperly, Properly tnominated and vent. Claes 2 158702

fled. 1-1-64

1-1 11-17-65 Obtained HOLD0 ct T-I Me; 0/A saafteacio corrected petching closed. VASS
caused by incorrect ousizeer- error; 391111 LIM15 properly Close 2 1U0431
to$ petching of 391111 LSRUL. petched and "erified. 1-1-66

via 12-8465 Obtained VX1. at T-14 sec; Oil Feillrer woo verified but tailor opem 983
caueed by CRt-I cemer dioe" solysia to ieccecluslve as to 1740%6
fellrer in baby board A5 positive cause of faill.". PAS-4T-549
of prioted circuit board Seilers mode will be meettored
aometn2w57-009 far yeecturrrnce.

via 3-11-64 201.0 obtained at T-10 sec, 0/4 Patch 17-Ak7 correoced to closed. um9 375641
becemee 91(08 did meot two, em 0y-311 by iceeeAv of Chne CUSS I mas 989604
at 2-1; Mee -wmed by patch"4 a to Swees. Criteria.
error to.040 patcb beard PI/ 020011O3lO.
91001lu023.Avia 5-1144 At 2-14 aft. LOCKl-OT SVO iwETO P/4 Patch oferrr ceorrected. Closed. Iv8 X3W654
bival act teceiwed; cawsed by Personel ostiemoda. Class 1

adspetch to CM patcb board PTA

Van Poome 9-146 36 4 Ad eet ..Aiato"m or %ipel. pis 06-17 dloef replaced and toot Closed, We N.6Distribotion TMK to oat; saw"e by CR-ky reaoW ameesefully. ename 2, e1l1
Costral die"e open toUS0111Lp"0W9C 8-304)

roo meclting to e6WA of 069

first 04tkaocdeqeersly veri-
fied circuLtry at this "cc reck.

P-31 9-11-44 Did mat *est&l 'FIRM Uft3 RUA W13 I~ see " Upatemo Wd tact Clod VAN4
hno Mgalpe is 919(6 eosod bys rme 00 emoaceftlly. Close a 314547

9(laclwesImdmo Mrs" t I P bLd
9 1 V 1 - 1 1 -64 D i d c o t o b o t a i p o wr t re a n f e r re d 8 / 4 1 $ - Ws to C r i t er i a 0 0 0 1 00 1 1 r e - C i e ",4 & FA X 4

ampo1, VMc to C014; gowned by visa& tos orneut tims pagabift CIO 1 40191
P.patimea pdotabe r. fore rto~~sb a rt it l 1.Stite n~i ~ tc ld a

*cs"4me ______________P.______.Anle____wae t motam paso -t- * t 2-14oI s oT t
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Table I (cost)

Failure Cless,/ Problem "efarncs
Subsytem Location Date Problem Ph iei Corrective Action statuat Report

Vehicle Checkout D-I 6-26-64 Did not obtain ready to read Gig- P/2 MOD NO123-002 and 003 wsa Is- Closed, IPAR DI
Set oal at completion of "APPLY VS- cerporated per DIMS 11554. Class 2 039

HICLI P0W11" VECOS test framn, Subsequent recasts wetr success- 7-2-64
The rack configuration was not ful. Effective 6-26-64.
per print.

VT? 6-13-64 Did not obtain ready to read aig- P/2 The defective time delay PC Closed, SPAR P4-"neI at completion of "GYRO HIATgR" board vas replaced and the Clsas 2 155
VECOR test frame. The 500-maec retest wao successful. 6-30-64 KARS
time delay PC board, P/N A20432
80801181477-019 (AMA•6) yas
timing out prematurely.

VT? 6-18-64 Old not obtain ready to read P/2 Yaw rate gyro wee replaced and Closed, SPAR P4-
signal at completion of 'ROLL the reatst wes successful. Class 2 146
CC5 ATTITUDE" test of A/P ZDCS 2917-002 introduced addi- 12-16-64
Coast output VEODS teat frame. tiosal control. on capacitor.

alfurnction was isolated to C-4 Effective 12-1-64.
capacitor. The cause unknow as
the yaw capacitor was dameged
during failure enalysis.

VT! 5-10-64 YU/ stimleuls from VIODS to L/2 Lockup of stlanlus generator is Closed, SPAR P4-
Stage II rate gyro was not nos prevented per ZDCS 5146-327 Clans 2 087
obtained dus to an apparently 0622253). Effective 6-11-64. 9-2-64 KAim
defective K-i relay in the A44577
80801f01291-009 PC board. The
reported failure could not be
verified durlng failure analy-
sis. It is believed that over-
ctrrent in stimulus circuitry
induced contact skip in the re-
lay.

VTF 6-13-64 Did not obtain ready to read $is- J/2 Tims patching corrected per Closed, SFAR P4-"eel at coapletlen of "STAGE It 102527. Effective 11-1-64. Class 2 154, P4-
HYDRAULICS CHECK" VECOS cast 12-16-64 155
frame. Analysis revealed patch-
in insadequato or Stags II
actuat responses.

VT? 6-15-64 The "Stage I FPUL LOW LEVL D/2 Patching circuit boards A3A5 Closed, SPAR P4.
gESOg" signal Iro the ve- and AW were Interchanged Class 2 135
hicle to the VECOS was not and operated properly. 7-17-64 MASS
obtained due to dafective A20430
080OIF51389-009 PC board.

0-1 6-28-64 Did not obtain ready to read sig- P/2 Test procedure wes corrected. Closed, SPAr 01.
mal at completion of "H8 IlLL" Effective Article 1. Claes 2 062

VECOS tet frame. Analysis re- 8-1-4
realed improper sequence in the
procedure.

OClass denotee failure classificetia: P. practice; D, deslgn. Phase refers to coatdeam phase: 1 * T - 193 to T - 45 ia"; 2 - T - 45 to 7 Elant
35 ein; 3 - T - 3 Elm to T - 32 sac; and 4 - T - 32 to T - 0 saee.

CAlmead dentes cocrectiva activo has been takes and preblm is considered closed. Class 1 denotes that the corrective action (fim) is met veri-
fied; Class 2 4enotes that fix ts verified. Open denotes problem e eonsidered opa with as k correctirv ection initiated.

C
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lubsystom ~ ~ ~ b~mTable I (cowli)______

failure Problem Cus rba eferenca&"yte 4ato ate.hoe Corrective Action *jatust Report

VI 51264 W I tttue temusfrmVIOgS ?/I Fare~,ma Cautioned to U44 a smr Closed, WAR PA.Vehicle Obmabout 1164 to A/? was not obaie 6 totare in "tlin$ Connamtors. Class 2 094
reversed cooneeoters to lb. ACI M-05 A4609 "
noggle diode paeobga. Ad6011

VTF 10-29-65 6Absenc of TM1 smoitor sig- P/2 Plus connected aft the repom- Closed, Official
sal caused hold at yeZg sible peresaone were cautioned Class 2 Test Pro-
fram 3. Plus mem was hot 11-5-63 ceduce
propsrly nomunosid

via 9/24165 Obtained N0-00 -m framas 66 sod P/2 Printed circuit board wes Closed, NAM
47 and found 01.1 none? diode@ replaced cand satisfactory Cluss 2 W~211
shorted in 46 relay module in operation obtianed. Failure 3-30-66
printed circuit board 60601L P1291- mdod was monitored with no
009; caused by contamication in repetition of failura noted.
potting compounds used between
relay coil aud terminal 2.

via 9/24/65 Obtained N0-GO on frames 99 &od P/2 Personnei cautioned to *a- Closed, PARS
101. causead by improper con fig- tablish proper vehicle con- class 2 X38725
uretion. figuration after trouble- 6-30-66

sbooting.

P-4 12/15/65 A defective printed circuit board P12 Scard wae rinvod a=d the Closed. SPAR
causead a MO-CO In frome I (VEODS) failura could not ha dupli- Class 2 P4-602
because ,output fron 0R gate MAW44 rated in toot. 6-30-66 VAPS
had no iput. A22363

TrackimS and VTI 7-27-64 Did not obtain 1615 signal, P/3 VOeiton f 116CNAL6964 to Closed. 8146 P4-
Flight safety UPS to OMC; caused by wire SACA2D8lS terminated proparly. Class 2 0200

nistermination resulting in Peraconal cautioned. 6-30-65
no output from TMrs switch
TACAZOSIS

7-20 S-19-64 Did not retaive launch .."wane P/3 Comand control receivers ra- Closed,
started indication; caused by set. Pal issued to procedure Class 2
tomand tontrol recaivers not and all operator paersnael 6-30465
bairg resat. alerted.

D-1 7-2-64 Did not obtain 'IDES'TIJX AIM" &sig D/4 9W0 rwavinb to correct patch- Closed, SPAR Dl-
"I.l TIPS to WOOC; caused by tug. Class 2 9056
patching error on timing level 9.6-30-45

0-1 7-1-46 Did not obtain WIS power switch P/4 .3-IS connuettor mated. Per- cloaed. WARt 01-
transfer to A/$ power signal, soonnel cautiomed. close 2 0039
TUB1 to vehicle-. caused by J3-13 6-30435
connector being disconnected.

P-Al 12-6-65 01S chanoel 413 cycled cc and P/4 Permoomal wre cautioned to closed, NAM
off (SIN I and 2 aIGNTE BAYS exercise handling care. Tbis Clase 2 176073
SIGNAL); causad by l9- voltage diode to very nosteptable to 6-50-66
(loss than 15 vit) on tracking dowage, since it Jim a miniature
and flight saefty OKG printed gl-as diode having heavy leads
circuit board. 600IJAClS3-009, for hig t urrent.
resulting from cracked diode
caused by improper handling.

Kl1ciricol 101 9-18-44 Undm-ated Staos 11 fal pravelve P/A Commactco mimi properly. Closed. WPAR Ph-
Iinereoumetiome or=m signal, Vehicle to Cm wes Pareiaim cautioned. Gloss 2 0241 Add.

met ebtaismi; caosed by 363 0W 6-30435 1i conmmcter set being properly
misi.

P-A0 0-25-65 Obtained VV000 indtcation of P/2 Computer plug properly coo- Cloned. MRS L%3646
46 w stimulos in SiLL tost nert ai nd persononel cau- Close 2
frames; caused by computer tinned 3-31648
pius D &WA-PO dis~cooneted

P.60 6-25-65 Obtained fe-C o SiN/Geln P/2 Transparter cabling Sat Cleemi, HARS 15155
ft:eot*3 ootfroam cused repaired end continuity Cumss

Comt" siggo;otl i e aspatting malaral te""ga o Cisaa I $PM P6-SO
fImlay sma ter lI0-S- os O~e 3670 & NO 6228. 6-1145

no 9106 btaiema 00-0 em from 301 / porsernl cautioedm. Vire Clesead an
casead by m190 eistoemsattlam paoperly ceoimtosi and Class 2 169004
to 100011. vwdtfg. 1-L466

"VI 6/10/65 Obtsomd -90- go from"a ?. PIE J-b.a aleonad ani popep cis$" an
M. III. Nis, Ill. 221. 223. oersbimtlonbtaimed. Inteetinl aeo" 1 1384415

an 2211 eei* by 660moaa- OUANiM&m. 6-30-46 mod
time is 6-li .3-hon. 237961

717 3-29-66 swumg 06!. cbI SIN so failed to P/4 Ceowseeer usea rumete WA Par- Cloemd I SMI 40331
appeas t do t faulty eometa. s1mm ceetamed to be mam Cussa I NAM 33"
pius. e"$atee whse 5relseeig -13466 RA i7379

eClen domega" Sail.,. 0148411114eiiom P. pramtia S. design. ftcon retser to etoudg omes I I" to 1 I e - 4363 w ag I - T- 4 ha I slife
SS ISLAI I - - 3) a" ha!I - 3S sm ami 4n T - 33 eto -0 sam.
SICmme dam014n aerbmogiwe onstim bO bea ftm M a om poebie is aegmaldar alsond. CIO"s I domae" oat %M ealoteigg males (fin is gee *wtl.
find; CIO"e I deaae tha f1n tos neeilte. " an mete panblo ts emoelie ugo" wish am beem aes leeti a mttms laitiae~d.
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Fig. 8 Design Relif-aility Prediction for Martin Portion of Titan I1I (Configu-
ration A) during Flight

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

Design R Before Fix I After Fix
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 0.99965 0.99965
Propellant and Pressurization 0.98777 0.96070 0.99790
Attitude Control 0.99475 0.90749 0.90749
Payload Fairing 0.99990 0.99995 0.99995

Total 0.96208 0.85825 0.89148

C.
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Fig. 9 Achieved Reliability Prediction for Martin Portion of Titan ILl (Con-
figuration A) during Flight

Table 10 Achieved Reliability Predictions for Individual Subsystems
of Titan Ill (Configuration A) during Flight

Achieved R Before Fix R After Fix
Martin Subsystem Goal Prediction Prediction

Electrical 0.99665 0.97706 0.99222
Flight Control and Hydraulic 0.98837 0.98932 0.98932
Vehicle Safety 0.99986 0.99992 0.99992
MDS (Secondary) 0.99976 0.99985 0.99983
Structure 0.98180 0.98881 0.96881
Ordnance 0.99800 0.99905 0.99905
Propellant and Pressurization 0.97920 0.95684 0.99388
Attitude Control 0.99112 0.90434 0.90434

SPayload Fairing 0.99980 0.99989 0.99989
Total 0.93618 0.82E05 0,87132

Cmmmar~a a m•iin I•au m |mn~m.mm



22 SSD-CR-66-168 (Vol 1)

C

-. ---
0. 9 -- After fix-

Before Fix

0.8 -- - - Design Reliability Prediction

0.7 - -

0.4 -

0.3

0.2 
-

0.1 -•-

o : z zz' 1j z z z

Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep

1964 1965 1966

Fig. 10 Design Reliability Prediction for Martin Portion of Titan III
(Configuration C) durint Flight

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

Design I Before FixE After Fix R
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 0.99994 0.99994
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 0.90748
Payload Fairing 0.99990 0.99994 0."994

Total Martin 0.94130 0.85609 0.58924

I1
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Fig. 11 Achieved Reliability Prediction for Martin Portion of Titan III
(Configuration C) during Flight

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

Achieved I Before Fix I After Fix
Martin Subsystem Goal Prediction Prediction

Electrical 0.98895 0.97568 0.990M4
Flight Control and Hydraulic 0.95190 0.98769 0.98789
Vehicle Safety 0.99970 0.99982 0.99962
NDS (Secondary) 0.99959 0.99971 0.99971
Structures 0.99150 0.98833 0.9"835
Ordnance 0.99790 0.99"39 0.99839
Propellant and Pressurization 0.97820 0.93613 0.99314
Attitude Control 0.99090 0.9043. 0.90434
Payload Fairing 0.99981 0.9997 0.19 7

Total Martin 0.90200 0.82192 0.66700

0
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CA
Table 13 flight Reliability Predication Problem Summary

Article failure IClass./ Problem Reference

I. VII 5-15-64 Trsanstagle/payload separation ?/A Action taken to ensure that Closed, FAR
$C3AIdid not record dur- units comply with flatness Class 2 A44628

in$ 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 8-6-64 Stage 11 engine start and P/A failure could not be yeri- Closed, FAR
staging switch SIC failed to fied during component anal- Class 2 53319
provide output during CST; ysis. 6-30-65
switch replaced.

2 P-20 6-11-64 Stage 11/Stage, III separation F/A Found open circuit between Closed, MARS
SFC signal did not occur dur- E2AA2Pl end 32ASQ4PI; re- Class 2 X14231
ing CST at ETh. established continuity by 6-30-65

tightening connector.
Personnel cautioned.

5 VTF 10-22-64 Transtage/payload separation P/A Broken wire in SFC, isolated Closed, FAR
SIC M3AI did not record dun- failure, no corrective Class 2 A34551
ing CST. action. 6-30-65

2 FL? 9-1-64 Transtage oxidizer tank pres- 1)/A Regulating solenoid valve Closed, Flt. Test
surization failed after 189 failed; EDCS 2996 incor- Class 2 Ipt.
seec of operation during flight porates crossovar system 6-30-66 EDCS-2996
test, effective Articles lo 3, EDCS-3634

and 7; EMCS 3634 provides
complete redunuancy sys-
tem, effective Articles 4,
5, 6, 8 end up.

2 P-20 8-11-64 Stage III heliumn pressure con- P/A Wire was properly terminated Closed, MARS
trol solenoid failed to oter- per latest engineering Class 2 X14363
ate during CST; wtre &is- change. 6-30-65

terminated.

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

I -20 11-11-64 transtage propellant crossover F/A Ope weld caused either by Closed, KARS
SIC failed to firs; suspect potting compound shrinkage. Class 2 X27971
open weld, Article 1 only. excess warpsg*, or marginal 6-30-65

weld; removed and replaced.

4 VF 9-18-64 SO1 staging switch late; did P/C Resistor assembly rejected Closed, FAR
not record; open SIM staging and replaced. Class 2 AL3498
resistor assembly. 6-30-65

7 VT? 12-17-66 Mi~taae I separation aft P/C SIC removed and replaced. Closed, MARS
SIC 51CA4 failed to provide Class 2 34340
output during CST; short 6-30-65 FAR
caused by weld ribbon. 140316

6 P-20 4-8-65 stage Il/Stage III staging Can- P/A L38F3 connected. Repeat run Closed, MARS
nector U81P3 left dieconnected was successful. Personnel Class 2 X43675
duriag CST. cautioned. 7-1-43

a FIT 12-21-65 trenstags attitude control eye- n/C See Table 3. Closed, Flt. Test
tom failed during the s"end Class 1 MT?.
tr&estage Coast. The emidiser
valve to Pitch 5 enai" module,
?/11 1PNM147-069, leaked em-
ceasovely, thus depleting omt-
idiser smpply premaeturely

*7 denotes practice failure, D denotes #esign failvfe; A demote& Configuration A, C denotes Configuration C.
t
Clozed denotes corrective action has been cebeon and problem io considered closed. Class I denotes that the corrective &crime (fla) ts not
verified; Class 2 denotes that fix is verified. Open denotes problem is considered open with no known cotretetie action Initiated.

&U: Classification of Article 8 flighst failure ts unknown at this reporting period Itie., for Reliability Flght Prediction It Is being
classified as a design failure.
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I11. RELIABILITY PROBLEMS

On 10 May 1966, the reliability (RAP) and quality engineer-
ing corrective action disciplines were consolidated 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.agh a corrective
action control center (CACC) providing maximum management visi-
bility.

Phone identification of all major inpact, safety, mission,
and launch critical items, as well as f ilures thrt will delay
test and/or delivery of replacement hardware, will be made to
CACC at the time of occurrence. In addit on, all op n signifi-
cant MARS items will be stat, sed until cot.ectivp 4ction is com-
pleted.

All reference in SSD-CR-63-34 to the Reliability Achievement
Program activities involving corrective action will be accom-
plished by the quality and systen. ±rfectiveness department.
Future quarterly reports of this activity will be included in
the Program 624A Quarterly Reliability and Quality Assurance
Report, Volume II: Quality Assurance.

A. LEAK TEST ýACILITY FAILURES

Approximately 15% or the total MS fittings tested at the leak
test facility have leaked. In many instances, leaks were cor-
rected by torquing the joints. 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 ot. sleeves. An electric corrosion problem has also been
identified between MS stainless steel sleeves and aluminum tubing
4-1 the iirborn. 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.

jo
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C

MP35024 wa.; changed 27 January 1966 to clarify the use of the
x-dimens ion gages.

EDCS 04931, 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 W04953, 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 SP, ICES, 58E84 tuD 58E104

Additional test and analysis by materials engineering indi-
cate that wire splice seals made from material purchased that
meets Martin material specification (NMS) F109 and F113 and pro-

cessed in accordance with the requirements of engineering process
specification (KPS) 85 0861 became questionable. A representative
number of splices in accessible locations of built hardware were
checked and the zetafin expulsion was determined to be normal.

This prol.lem is considered clozed.

CW
__ _ _ _ _ __ _ _ _ _
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C. DIFFERENTIAL PRESSURE TRANSDUCER, AIRBORNE
INSTRUMENTATION SYSTEM, PD64S0049-011/013

The problem with the differential transducers PD64SO049-Oll/
013 has been corrected by a redesign that is effective on Articles
5, 9, 10, 13, and up. The modification 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 my to + 3.0 my.

This problem is considered closed.

D. PCMi/FM TRANSMITTER, 808011121000

A recurring problem with the PCM/FM transmitter has been the
failure of the Q9 transistor and the 200-vdc module (80801H21120).
One failure can possibly, be attributed to contamination in theC time delay relay 72E38-4; however, ý_Atensive 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 80801B21020 and
transmitter PD64S0373 without identification of a positive cause
of failure. Since most of the recurring failures have been at
EMP during acceptance testing, this is not considered a relia-
bility problem.

This problem is considered closed.

E. STRESS/CORROSION OF BOLTS IN THE LAUNCH1 STRI.ETURE AT ETR

Failure of a launch head baseplate bolt occurred at LC-41
following the launch of Art~.cle 8. Failure analysis of this
broken bolt revealed that the causL: of the failure was stress/
corrosion. Further investigatir'n of bolts in the launch structure
revealed corrosion and that the bolts are susceptib~e to failure
due to corro.Jon and overstress when torqued to presently specified
torque values at ETR. FEDCS B04895 was initiated as intaria. cor-
rective action for the launch of Article 11. Permanent correc-
tive action was initiated and presented to the ý.ustomer in EDCS
04895 and was disapproved.

Ii _ _ __ _ _ _1
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A special inspection of the bolts is now called for by ETO
TIII/ETR/00/l1 prior to the flights of Article 12 and Article 9.

This problem is considered open.

F. ATTITUDE CONTROL SYSTE4 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 VTF. 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 coincidence 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 a maximum shelf time
after cleaning and prior to flight.

This problem is considered closed.

i C

! _________________________
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G. UMBILICAL CABLE, PD81S0126

During launch of Article 11, the RBlE umbilical cable,
PD81S0126-729, 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 lb) 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.

C

C
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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.

C

0I

I __ ___ ____ ___ ____ ___ ____ ___ ____ _______ ___



A.ENVIRONMENTAL TEST PROGRAMS

Desism Assurance Test_(DAT) Program All qualification test
summary sheets and 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 +185SF 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-

C 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-
lation below:

Quantity by Flight No. (cumulative)

Category 9 10 11 12 113 14 15

Remaining Test
Completions 2 3 5 S 5 5 5

Summary Sheets to 
5be Submitted 3 7 16 20 20 22 5

SSD Approvals Re- Lquired 3 11 20 24 24 26 60

The above tabulation includes all proposed new components and all
proposed revisions to existing components identified an of the
Aate of this report. The large quantity of summary sheet sub-
mittals indicated for the fifteenth flight includes necessary re-
vision* to psteviously submitted and approved summary sheets to in-
0 clfrde 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 TLLLC 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 TIIIC 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 Suunary Sheets Approved by
Aerospace/SSD 52

Test Proxram 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 Environmental Acceptance Test Proaram
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.

£C
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B. VIBRATION ANALYSIS

Article 10 (VEW) Payload Acoustic Study - Acoustic measure-

ments acquired during the Titan III flight program indicated that

the acoustic environment occurriný within the standard payload

fairing of a vehicle during trap,,onic flight exceeds levels which

the Article 10 (VELA) payload :an 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 tiansonic 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.

The study comprised two major phases of investigation. The

first phase was an analysis of the acoustic environment within

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-

dicted environment provided by a theoretical, but practicable,

vehicle acoustic treatment was then derived analytically.

The second study phase included a design study to evaluateSpossible acoustic treatments and determine an optimum design and

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, analyses of the

effects of the applied treatment on the vehicle environment and

performance, and cost estimates for the proposed and alternative

acoustic treatments.



34 SSD-CR-66-168 (Vol 1)

Titan III Acoustic/Vibration Test Program. Phase III - The
proposed Phase III of the Titan III 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 III measurements are avail-
able and flight times will be chosen from these time histories
for additional analysis.

Payload Fairina 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 performed on a Douglas modified
payload fairing. These tests, in which the fairing was subjected
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:

I) Article 10 - Payload truss acoustic and vibration

measurements (one each);

2) Article II - Payload area acoustic measurement;

3) Article 12 - Two payload truss acoustic measurements;

4) Article 14 - Payload truss acoustic measurement.

-C
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t 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-
S~mentation representatives relative to environmental criteria

specified in certain secondary payload experiment interface de-
Ssign 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 criteria
were provided for certain experiment contractors as requested.

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'ors 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 critrria revisions to the
secondary payload vehicle model specification (MOL-EFT-AVE-1000)
which previously had been prepared ior 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 Data - These data are
presently being analyzed, and the results of this analysis will
be incorporated in the flight test report on Article 11.
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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 (PD72S0068), and the resistor (PD92S0040) 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 TIIIC flighits.

C,|
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VI. DEMONSTRATION

A cumulative status of reliability demonstration results is

shown in Table 14.

Table 14 Status of Reliability Demonstration

Failures ExcludedSFlight 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' 7 8 C 5/7 0

8 11 C 6/7 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.

t
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Vil. MISCELLNEOUS RELIABILITY ACTIVITIES

During this reporting period, the r-liabilicy motivation pro-
gram was continued which allowed certain persons working with the
Titan III hardware to witness launci~es.

Seven persons from different work areas of the Martl.n 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 progrm, was
expanded to include the winner of this reward.
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