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Management and management control, by one definition, 'cqn be thought of . b 

with program data flowing upward +o,'top manage- I$ 

sion making. The role of Reliability and Quality I ,  
fi 

pcif dcat ions and compleme 
f the flow of .R & Q data i 
ith the ticope of R & Q op 

RELIABILITY DATA 

The bulk of the relia , .  
hardware development; They.can be categorized into management, modeling, ' \  
deeign controls, and test, Documentation includes: a 

. % ! 
- 4 .  

1. A reliability program plan: the management dbcument bitti. tdentity as . 
to level of effort, organieation, schedule, authorities. 

' 

2. A failure k e  and effeofs analysis with critidslity ranking. 

' 3 Periodic (monthly) narrative &ogress reporis listing activities such 
'as design revfews, statistical rest designs, human factorre, and maintain- 
ability actions. 

I 

. . 4. Periodic (monthly) statistical reports on test result., palfunct ion occur- 
ence, reliability assessment. , % 

' ,  

, 5. Special one-time reports on statistics,.logistics, environments, operations, I 

euccess probability, and operations research studies. 8 I .  
< .  *. 

QUALITY CaMl'RQL DATA . .  I .  

i I +  
The quality control iaf luence is slanted toward developbent ,hardware ." 1. identification, accuracy of test equipment, and adequacy of specifications. 

During production, QC then becomes the key factor in assuring that a11 hardware . . 
; ' ,  meets delivery criteria, performance and dimensionality. Documentation includes: . 
1 
3 .  

' A , 1 The Quality Control program plan, . . . . L t  

. . 

I 

' .  2. The quality monthly etature report with sthtistics on ',,, , \; . * . 
. . ' . . ; . , . procured material . I " . .  

9; , ,<v!:A! , * ?  + ; . . * .  corrective ac tione ' . . , $ . . .  1 ,  . 1  . , \ 4 

a .. L . , .: . .  manufactured parts . 
1 I 

., . 
material review ' , 0 ,  

I . 1  ' 0 ,  
, ' tests; qualification and acceptance , .  ,, , A , . ?  

, 0 .  ,, 
delivery quantities and schedules , .  , 
manpower, hardware, and test costs ' - ; I , ,  
audits and surveys of.euppliers and in-hb;lse'plant oparaiihs . ' ' 

I a I 
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7. Configuration (change) control report  , i ! 1 ** 
APPROACH 3- 

I 

I 
t a  . 
b, ' 

The general NASA philosophy i s  tha t  R & Q must be identif  iabld  elements ' G44 

of a l l  programs. Separate R & Q s t a f f s  are  required of each prime contractor 
i ad ex i s t s  within NASA. A government inspection agency, usually under the Dept,% 

I 

of Defense, supports NASkat the contractor 's plant by conducting f i n a l  in- ii & '  

: . ,  . spection and bardware acceptance. In addition, for  large programs, the NASA 
Center maintains a s t a f f  of R & Q resident people t o  monitor contract compli- I-.>! 

ance, By these techniques, r e a l  time reaction is achieved for  any material 
' .  or management problem that  occurs. 

; '-, . . 
Technology used on space hardware and management of programs is  both 

, routine and unique, Spacial a c t i v i t i e s  e x i s t  i n  such areas a s  metrology, non- 
deotructivo test ing,  teleaartering, training, and data proceeeing beyond routines 
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Bo. of Parts Accepted 

No. of Parts Discrepant 







- .  . . .._ . . . " .  . - .  . 
.. - - . I .  - . . -  .-. , . . . . .  

. . 
.&. --, .. * .,".,..i.+.. . . . .  . . - .. ... ... . * +. a , .: (. ;. . . . . . . . .  ,,.<-kr . -- .-.--:3?. .<>*,,+. ' . . :. I - - . .  T O .  ..- . *.a<. . .  , ,  . - , , --* . . * *  _ n *- ,. L ' 

3 :, * 1 
. . . v  . . . . -  . <'.- . ,..". , . . . .  . . . . . . .  . . . * - . : : . . - .  . - . - .  

/.. 
-' - a , . * .  . . . . . . 3- - .. :. - . - .  . . . . . ~ . . -  

. . _ .  - ,  . '_ . 
. . .- . - a -..- -i . . .  . .  ..- " * , . : ...... i; , 

- CxJ-. -.-- -.-..- -. -"a*^- - 
. . - .  .. . .  - . . . * - 

. - .  . - .  . * _  
-. - - 



~ L Q U ~ D  ROCKET DiVlSi0N:CANOGA 
- ,F-I- ENGINE SYSTEFA - .  



i Failure Mode and Effect Analyeie 
. a 
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Reiarenaet ~ h a p t e C  16 of I fRel iabi l i ty :  Management, Method, and 
3 < 

' i  
M a t h a n a t i ~ a u ,  Lloyd and Lipow ' .  ' 

: , I 
I *  

I . ,  ' ,  0 
8 , "  

' : Considera t ions  t I < .  
, I '  / 

! .  ' .  : 
. * 

, .  1. A s t a t i c  f i r i n g  of a rocket  engine is a reaeonabbe 'airnulation ', J 
of  a f l i g h t  t e s t ,  , I ' i . . 

2. Sef.eoted s t a t i a  t e s t s  can be used t o  e d i m a t e  r e l i a b i l i t y .  

3. Heterogeneous t e s t a  such a s  those t o  ovors t reee  ogndi t ions  I 
, " l 

o r  wi th  experimental  o r  overage hardware wilZ Be .;)xcluded 1 

from the  s t a t f s t i o .  Also excluded a r a  failurea a t t r i b u t e d  t o  . ! 
. a t e s t  s t a n d  f a i l u r e s  er human f a a t o r e  the$ would have no , . 

inf luenoe dur ing f l i g h t .  
",* t 

4. A l l  t e s t a  counted w i l l  be t r e a t e d  binomially and sucoees . :>.u', . 
weighted as t o  t e a t  time. Weighting i a o t o r s  a r e  e s t a b l i s h e d  . I  . 

I .  Y 

from a n o r t a l i t y  ourve us ing the  formulat i ! 
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where k La the  t$me f o r  normal opera t ing  d&*tion , I >  1 
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I TESTS CO~~DUCTED . 31 34 42 35 40 28 25 31 21 '23 34- .38. 22 23 51 67 . I 47 73 ' 72 89 84 75 
f5ERJIATURE CLCTOFFS I I '17 . 20 I 2  27 I3  I 8  IS -10 lo IS. I 1  1.4 to 23 28 16 14 15 33 11- 2 1  15 . 
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FAClLlTYNALi - 1 3 1 5 8' 3 - 5 - 4 ' 4  2 . 3 -  i 4 5 3 1 2 - 5  3 .  3 5 -  d 

WANERFK)R-DEV - I - - - - - - - - - 1 3 - 1 I 1 2 1 ' -  - 
HUUAHERROR-TEST - - ' 2  - - 2 ? 2 - I - - 1 4  2 3 - 2 -  4 I S  i( 
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