i

Not il /,;m i

ﬁﬁa«

‘b fj‘ Curive a‘f &/} ["4 M%*)

i .mz u tha peried of 19%-19% gEw m malmmt of. Mn.ey Bentzel,
and the tines of Q0 ‘ia semufssturiag, the fustde frem 1950-1060 inive-
duced the fis1d of "Reliability Engineoriag’ ists divelepmest progrées.® -
HPumarous effoxts by the ASQS, tha Dupartmunt ef Palangs A0S Coumittes, the
AJA Blestreaie Raliabdility mx, 2od & Bogt 62 wibars bugua £ kemka tha
importance of xaluuuty mﬂw@ﬁ:@w in the oosduet of givarmmen £ tpom
uorod pﬁnm. i ¥ i h

_Tha effect 0! wxelishility wep chvious. . povedal Bad ‘Cirporaticn
stulies m m t’e_xp ouin 'of mzwa&w ot elliewy, sqelymnt aaslly

; m:mxy. mmzmy onginieriig MI&Q 2Em1e to £2a14 fallewe
»mlyuu. mainteninds costs, Bud fordbish of Jats for dicisivas vegarding
‘enginesring chamges. Cradually tochaiquee wiTe proposad for “preventive®
‘ ,jrimg Aing profest met o' yoluog

_ pather thez “eorrective” e
 the volume of fleld modiicp:

. mwun of nmas.uty mmm% : ¢ !
. to semufecture, 29.do g0 inwlives &ﬁm&mp @g Srmign m*ﬁwt&g. Shis assure
“ence 1s possible exly by & bustisng profzem. esxviad oo duelng dovelopuual,
,m :ou ‘program, then, bescsss tﬁw heact of tiw muwéﬁmm%ww b
e, . &

: ..;\',,_, 2 :i,f'x
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" consumas tha bulk of thoe coel of tha relia*ilt:y.prozrta. The puxpose of
tha tect 18 {nit{ally to danuta daaiqn voeknosas and finally to demonstrate
. achioved teliabillty. :

. To enable a central talisbility grevp to ncke maximuea coatributicas, |
control for many suplimental zctivitifcs exd new cfx=xcaly assigned to relia-
bility. Accordinz to one atndy, tho foilcziuﬂ &xa :oliabillty taskss

Iaitial Dacignx F 2N ] 9as:in3x
Gl. Prediction model * .Cl..Statistical test dasign
(2. Apporticnzent I : b 2. Davelopmzat testing '
J. Trade offs . - . (0. Daliadbility verification
4. Classification of chnractcriutica .G%. Tost data sequisition and

5. Davicw of drawings : ¢éisgexination
6. Gtandards, specs, and dravings e S
@7. Inman factors, aaintainabil y
¢3. Value engincering
GJ. Dosign review _
10. Tailure mods analysis
@11, railure snalysis

C“anotou activities predoafcately assizacd to the Csntral Rnlisbility
staff of nost Acrospece In ustriecs.

To relate reliability to 1ts relctionship to the program, tha uizpleat
analozy is to consider it a form of dosign control. Inm this context, relia-
bility is to dovalcpment as quality control 43 to manufactura. Tha uze of

_tha ccncept of dasiga control then miskes posaiblo ca umderstszading of the
wotivas and location of relinbility pe:scnmcl withia a developznnc organiza-
ticn. : .

.Cantrol {n thiu sacss 1a tha grma an thad tcu:bt in Induatrial Engineering

and rafors to tha total munazemat cvmzept of y.uxnin;,.cperatins, and ravieuing.

Tha pTasent. 1""c roliabili:"'~cﬂﬂ~
ceveral philosophfes. . Wien HAZA was {Ira
bility policics wsra estzdlished Ly Dr. Cophuze n‘d Dz. Golovin exd leanad |
keavily ¢a tha proposal that reliabbl &r co3lo ba astablished and domonctra-
tion tects ba ceaducted to verify och L.wwﬂﬁt. D2 prescnt haadqunrtora
‘philozephy 1s loss edamant regarding tha rola of statistics to relisdbility
but doas support tha majozity of tha requiremonts of tha Alr Force spocifi-
cation, Mil R 27542, - The third faportant iaflusnca was that of Rodbart lLusser

c.¢atrd tho boadqunrtcrs rclia-
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énd Goorge Henlerson and stezzmed froam tha prcvim tohtiomhip of K5FC
vith the old Redstono Arsenal a fow years past.
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Several rmliability policy directivass hava been iuuod by Dr. Rees:

1. Eardware scheduled ior flight vahicles shall not undergo
vidbration testing pricr to t&a tica that: ha.rdwa:o muat ’Q‘
‘1,. ¢ g |

- 2. EKnown or estimataed envirom=eats of cach systea under
,davolopzent will be determinsd. Tkasa cavironmants vﬂl
ba ucad as a badis for taszt pleaning.

3. A coordinated parta quau{ication prozrea will be main-
tained, R

4. Overall tut plans will be prepared for all lystm and
avaluaticas by test will fscluda tha milestoass at pre- -
. flight certiﬂcation and qunl;lficaticn.

5. Opcrate tizs QITY) for tiza critical £light &nd grouzd
equipzents will da continuouhly mit’ored., : :

6. A coordm..od 57C Lpproved Venc,.vr 8 I.t-: vul bc auab-
- 14skod.

7. Dasiga reviews ikall ba conducted,

- 8. Rellability program budgets shzll ba eatablished tor
: dovelopzent progrems,

9. IS7C contrects for zajor davezlc;m*nt progRe=s ohau in-
) cluda telﬂnbiuty pro,,&cm rcqnirmmts.

.«.uc CrraniFsc 'rx

Juat pricr to the tim: MITE was tt&nsftmred frea the Army to msA,
reliability staffing existed as a Gcabinad linc-ataff functionm wadar Mx, ,
Schulzo in tha Syste=z Analysis Diviasion. Tha rnew NITC organizaticn re- | x
quircd miny changas. %ha initial cbanga wug to elavato Mr. Schulzs to & ;
staff group &ad tc estadblish line functions in relfadility within each !
design division..: Tha staff office, as preseng, helps forzulate policy, : i
coordicates xeliability actione, and monitors tbe line grows to. sssure :
thct ron&biuty requitmnta ara mat, . » 3
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Although there exe full tima relisbdility ‘14za poople in gach mc

element, the largest atnffimg ezista in the T5YE Division, Astrismics -

* Division, the Saturn Systems Offfce end tha Light & Mediun .Vehiclus. OZfica.
(Agena). ' P4VE acd Astrionics Reliadility Groups do support work for fn-houss -
developnmnt programa.: The Satura’snd Agena Projcets exe céntract cperntio:u

“and tbair reliabiuty coordimters axa 1n projcct mnz emaat, - .

; Tha reliabiuty pictm st BL’S’FG is a naalthy ona. In additicm to Civil :
Bervics staffing, there i3 ‘been’ a comtract for reliadllity pssters tegusd:
weekly, a contract with ARING for an’ 1vdepoadent ovaluaticn of fiturn,’ md e
~eeatract with tha Unimai:y ot Mub&.\a for. dn-aloment &f statutical L
,techniquea. o

(‘ﬂntg‘«;pg 'Ma wafgm*nt

l‘{o?C develcpmnt contrr.cta cmetam mmmu:y ccntract chuma uinimr R
" to those of MLl R 27542, There ere aled vureria’ goals stated.such d3 .95 -
relisbility at .50 confidenna esd za elzhorata g&ms.adure sat wp fox grnding i
aysrcm tast to’ dntemina t.!zeza ac”ziavmmts.

In practiua, thn éagv'iaa of cmn:n,t:c* ksf:l@mm.&ticn of t!m mu.«.;mu:y

requirezents 1s raleied to the attitulso axm:ximtiou. gad fynding ezsigned
. by the contractor to bis reliability eifcrt. -Although mot typical, the '
. sta{fing ‘at Rocketdyna is of interest in this field, Out of a total plant
ezployment in tha range of 9,800 of which 1/3 exa gcssigred to eagineexing, '
the reliability staff numbera approximately 180. Anotker $00 are sepsxa:ely -
assigned to GC.and Inwpaction. : 'I':m Depaztw snZ @ubdiviaion 1ss

l P’Ianager Reliubiuty Subdiﬁﬁicm'

, ) . ] :
[Valuo Ens;in.l \Bel. En:z. . Pel. Deaig;a R@?i@[f’x'oa. Dasigm] ﬁﬁé{.gg”t
., ke O stads & Bpeca- . T
. i"el Data -
-t ReY Tosd . gﬂgki;g ¢ &n 1
‘Rol é.nniysgi@ . a:k;ging s‘ﬂ § -o

o At Rotketdyna, in & mﬂmw. slutive to mlzt st ?‘”"’c. a teliabiuty \mlicy
poard exists avd conslsta of € Mvd. zaaggensnt. frea a1l rajor dspatm&b:m
" or divisions.  ‘This tie ia of tﬂ;a wmgmt hquovu.a c?zs effectivmu of

. reugbiltty Lrowps wuing in %m hm. ;
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Svrrsry of an niques

Ir WLETATY I would ke to review soze of the izportant techniquol

u;valcped and ic usn in roliablllry trglnveting.:
1. wior
2. Minuteman étograg
3. Stfety‘ﬁtigl; testing #ew

. . : - ' i
4. Mortality curves and the fallecy of infant mortality

i : : L
5. MSTC policy directive #1; prcduntion envirocmental testing .,

* Preceedings of_tha'xKE,_ngé;lﬁéz,,pgé. 122 -1333 Ryerson.
% "AutNority and Respovsibility of th: Ceutral Reliabilicy croup,_
nunﬂld §. holson, July 1962, Ror.e*d; :

wer A Reliability Test Metrod fcr Oce Shot ;ccxs.“'haronutronlc Report
#U"1792 Hc Jo Ulnglit. . -
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