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Repor t 0162—O2TR—STM—14W—1

I. SUMMARY

Minuteman III Special Test Missile 14W— i, with Aerojet—supplied Second

Stage Motor AA21517 (PQA6—83), was successfully fired from the Western Test

Range (WTR ) on 16 June 1977. The missile was tested from Launch Facility 21;

range zero time was approximately 1900 hr P.d.t. (0200:00.817 hr UTC). Per-

formance of the second stage motor was satisfactory and all measured perform-

ance parameters were within model specification limits.

The motor ignited satisfactorily and operated for an action time of

65.2 sec. Second stage skirt jettison occurred 16.40 sec after Stage I—Il

staging .

The l iqu id  In j e c t i o n  th r u s t  vector  control and roll control system per-

form ed s a t i s f a c t o r i l y .  1njectant  u t iU z at l o n  was 101.2 lb.

II. TEST OBJECT I yES AND MOTOR DESCRI PT ION

A. TEST OBJECTIVE

The primary objective of the fligh t test is classified; a second-

ary objective was to demonstrate the reliability and reproducibility of the

operational second stage motor and the capability of the PQA motor to operate

within model specification iiniits.* Successful accomplishment of these objec-

tives was a requirement for the qualification of a 19—motor second—stage pro-

duction lot .

* Model Specification S--133-- 1002—0—2A, Model Specification , Motor , Rocket
SR19—A J— l , Solid Prope l lan t , Opera tional , dated 14 March 1973.
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~
— —

,,——- —-

~

---

Report ()162—02’I’R—STM—14W— l

1!. Test Objectives and Motor Description (cont)

B . MOTOR DE SCR I I’ll ON

~lotor SN AA 21517 was :i standard Minuteman I I I  product ion q ua l i t y

assurance moto r  mo d! f l e d  t o  t h e  op e r ; I t  io n a l  c o n f i g u r a t i o n .  The motor was fab-

r i c a t e d  in acco rdance  w ith I) r awing ~82lO0—l89AF. The motor  incorpora ted  a new

materia l , Viton E hO in the  i g n i t e r  assembly 0—rings , that had not been pre vi—

ously f l i g h t  t e s t ed .

The modification ot the  motor f rom the  PQA s tat ic  test confi gura-

t ion  to the operationa l confi guration consis ted  of replacing the s t a t i c  tes t

I gn i t e r  a d a p t e r  and deleting the  s t a t i c  t e s t  L [TVC injector valves . The change

of i g n i t e r  a d a p t e r s  p r e c lu d e s  measurement of igniter chamber internal pressure

w h i c h  is  not a I h i g l i t  t e s t  data parameter. Ope ra t i ona l  P90 ACI units  provided

b y the guidance and  cen t rol . I s s o c i a t  c o n t r a c t o r  are u t i l i z e d  stead of the

A S P C — s up p i i e d  ‘~lOOR injector units i ts& d in s t a t i c  tes ts .  The two types of

in jector va l ves pr ilvi de Ident lea I f i i n c t  i~~n a l  p e r f o r m a n c e  but  are d i f f e r e n t  in

compat  ih i  I i t  y wE l i i  t h e  i i  I gh t  and  st a t  I test  cont ro l  systems .

I’r . ii)e 11 a n t  T hy : ;  I i a  I pr epc  r t  i es were as fol  lows

Prope l l an t  ANB—3 0 66
Lot 68 Ver t i ca l  Mix

4969 4970 4971

Liq u id— st r and  bu r n !  ng ra * 
0.3330 0.3295 0.3315

in . / s ec~
3KS—500 b u r n i n g  rate , in. / s e i ’ 0.3290 0.3266 0 .3276

L i q u i d  d e n s i t y ,  gm/c l -  1.7710 1.7715 1.7710

l n i t i . i l  t a n g e n t  modu lus , psl** 537 454 496

Maximum stress , psi* (77°F) 95.9 94.2 95.3

Elongation at maxim um stress , 29.4 32.7 31.7
% ( 77° F)

St ~‘ i h a r d ne s s  at  end e (- Li re  45 50 50

* 80 °F it  700 psia

** [2— day c u r ~ i t  I t S  + ~i
° F

Page 2 
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II. Test Objectives and Motor I)escri ption (cont)

C. NONDESTRUCTIVE TESTIN G

Motor SN AA21517 was radiographically examined in the Aerojet non-

destructive test facility with a 10 MEV linear accelerator as the radiation

source . The examination revealed no defects.

0. INSTRUMENTATION

The motor was instrumented with the standard flight test instru-

mentation , opera tional pressure t ransducers , and LTTVC injector valve position

transducers. The Instrumen tation was sufficient to evaluate motor performance

although all operating characteristics normally associated with static testing

cannot he evaluated. The items that cannot  be evaluated are :

1. I gnIter Internal pressure : Instrument not installed.

2. Tnterstage pressure at ignition : Measurement and prediction

based on chamber  pressure are not possible because of slow sampling rate .

3. LITVC side force and Injectant expulsion capab ility: Not

eva l ua ted  because f l i g h t  tes t  r equ i remen t s  are d i f f e r e nt  and sig n i f i c a n t l y

less than the specified PQA Lest duty cycle.

4. Rol l  Con t ro l Valve response time : Ins t rumenta t ion  not

ins ta l l ed .

Test i n s t r um e n t a t i on  was as fol lows :

Page 3
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Report 01 h~ —O 2IR—STM —1 4W—i

11.0 .  I n s t r u m e n t a t I o n  (coot)

Measurement
Parameter Designation

Motor  Chamber Pressure OAFO 3

LITVC Mani fold and Pressure OATO2

Roll Control Gas (.ent~raLor I’i’essttre OAGO1

LIT V G I ’ i n t l o  P o s i t i o n  DAUO 1 through 4

Roll Contro l Va l ve Act nat ion Commands GCUO6 and GGUO7

1 11. TEST RESUlTS

A. SUMMARY

Minuteman Special Test Mi ssile 14W—i , with Aerojet Second Stage

Motor AA 21517 (PQA6—83), was stI (’ (-essfull y fired f r o m  Western  Test Range Launch

FacilIty 21 on 16 June 1977. Range zero time was approximately 1900 hr P.d.t.

(0200 :00.517) triG . The second st a g (  motor  opera ted  normally for  a dura t ion  of

65.21 sec. B allisti c and c o n t r ol  system performance were satisfactory . Flight

event t i m e s were as follows :

Event Time , sec

Missile Lift Off 0.0

Stage IT LITVC/RC Disc r& t e 60.094

I — T I  Discrete 61.745

Stage I I  S k i r t  J e t t i s o n  78.15

Stage II I  1.ITVC/RC DIscrete 126.098

Shroud Eject DIscrete 126.297

Stage II Motor Pc = 28 ps la 126.922

1 1 — 1 1 1  l lseret e 127.037

r a% ~ 4
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111 . Test Results (cont)

B. IGNITION AND STAGIN (;

The motor i g n i t e d  s a t i s f a c t o r i l y  a t  an altitude of approximately

101 ,000 f t .  CIi.imher pressure iluring Ignition is compared with model specifi-

ca t ion  l imi t s  i n  Fi gure  1. The e s t i m a t e d  i~~~i tIon delay of 108 millisec and

maximum ignition pressure of 447 psth are very close to the average values of

108 m ii l i s e e  and 454 psi;t , r e s p e c t i v e l y ,  for  static firings . These values are

est imated because of the  normal occurrence of telemetered data dropout during

motor  I g n i t i o n .  A l t h o u gh i n t e r n a l  i g n i t e r  pressures were not obtained , the

norma l Ignition implies s a t i s f a c t o r y  ign i t e r  performance .

C . HALL. I SF1 C PERFORMA NCE

Mot or  chambe r p re s su re  d u r i n g  action time was within model speci—

f i c a t  ion limits ( F i g u re  1~~. ~t ot o r  ac t ion  t ime was 64.21 sec and the maximum

chamber pressure was 517 p~~ia at . the estimated temperature of 70°F. The log

hook predicted values f o r  these pa ramete r s , corrected to 70° F , are 65.19 sec

and  5 38 ps I a 
* 

r e s p ec t  i ye l v .  The a c t  I on  t iine of 65.21 sec at 70°F was within

s p e c i f i c a t i o n  l i m i t s .

Vacuwn thrus t during action time , der ived f r om f l ight guidance

acceleration data , was well within model specification limits (Figure 3). On

the basIs of these data , the motor produced a delivered action time total

impulse of 3,958 ,503 lb—sec. A 2400 lb—sec correction from the near—vacuum

flight c o n d i t i o n  to vacuum condition resulted in an action time vacuum impulse

of 3,960,093 ib—sec; the indicated vacuum specific impulse of 287.9 lbf—sec/

ibm was 0.48 Ihf—sec/lbm higher than th e static test average. Vacuum thrust

was within requtr (~(h limits (Figure 4); tailoff time from 41,000 lbf to 2000

lhf was 1 .41 sec (correc ted  t o  80 ° F ) .  A plot of motor action time for a pro-

pel lant temperature of 7O G F is a iso shown in Figure  4 .

Page 5 
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11 1.C. Ha ll Istic Performuu -e ( & o t i t  )

I ) e r l v e d  b a l E i s t  ft d a t a  are t a b u l a t e d  in Figure  5 , and motor per-

f o r m a n c e va lues  are comp ared  w i t h  mode l s p e c i f i c a t i o n  requirements  in Figure 6.

Accepta nce c o n t r o l da t  a f o r  av e rage t i t  r i t s  t , t o t a l  impulse , thrus t  decay time ,

and motor  act ion time a r e  shown I n  F i g u r e s  7 and 8.

I) . THRUST VECT ( )R CON I RO F ,

I .  L I T V C  Subsvs  t e r n

I . IT V C subsystem p er t o rm a n c e  was s a t i s f a c t o r y  throughout  motor

act ion t ime . The f I r s t  in d ic : i t ion  i i~ sys tem p re s su r i za t i on  was achieved

0.203 sec f rom the LIT V C gas generator I g n i t i o n  d iscrete , the specif ied maxi-

mum de l ay  t l ine Is 0.880 sec. S yst em  p r es s u r e  of 500 psia was observed 0.468

sec a f t e r  t h e  d i s c r e t e  si g n a l ;  s p e c i f i c a t i o n  l i m i t  Is 0 .95  sec maximum . Sys—

tern p re ssure  was a l so  m a i n t a i n e d  w i t  l i i  ii spec if  icat  ion l imits  a f t e r  the pres—

si t r i z a t  ion  t r an s  le n t  (F igu re  ~ ) . L11’VC pressure r egu la t ion  dur ing  the in te r-

va l  be tween  system in i ti a tion and t h e  I — I T T  s tage  d i s c r e t e  (Figure 9) was

norma l and c o n s i s t e n t  w i t h  t h a t  o f  s t a t i c  t es t  PQA motors .

l o t a l  in  j e c ta u t i t t  i i i  7.at i_ on d u r i n g  Stage I I  ope ra t ion  was

101 .2  lb  or 4$~ . of  t h e  m l n i m t i m  e xp en d a b l e  i n  j e c t a n t  w e i g h t .  This u t i l i z a t i o n

Is not comp ar : I l)  ft w i t h  PQA t e s t  r e q u i r e m e n t s  s ince i t  represents  the amount of

i u j e c  t an t  det  ua I ly req i i  red for  I I i  g in t a t  t i  t ude  control r a the r  than the PQA

d u t y  eve le wi n h - h i  is  p rogr ammed t o  demons t rat e  t o t a l  in jec tan t  expulsion capa—

b i l  i t y .  The amount  used f o r  norma l a t t i t u d e  cont ro l  was 40.6 lb or 19% of the

expendab le  we i ght  and E s t y p ica l o f  p a s t  f l i g h t  test experience . Injectan t

expended t h r o u g h  t h e  yaw I n j e ct o r s  d u r i n g  the i n jc c t a n t dump cycle between 6.9

and 14 .1  sec was 60.6 lb. A suanma ry of  I nj e c t a n t  u t i l i z a t i o n  is as follows :

Page 6
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111.1). Thrus t  Vec t or  C o n t r o l  (cont

in j e c t a r  Flow fo r  Att itude Control, lb

1 8.8

2 0 . 2

3 12.2

k~~k
Total  40.6

Total Control , lb 40.6

Dump through yaw 60.6
injectors , lb

Total in jec tan t  101.2
expended

LT T VC s y s t e m  side force  capabili t ies were not evaluated wi th

PQA mode l s p e c i f i c a t i o n  r e q u i r e men t s  because the maximum side force and je t

de f l ec t ion  r e q u i r e d  during the  i l ig h t tes t  were only approximately 820 lbf

during the first 3 sec and 0. 1 degrees t h e r e a f t e r .  The values are consider-

ably  less than the 3800 lb side force and 2 degree jet deflection minimum

capabilities demonstrated during the st a t i c  PQA tests .  LITV C performance is

compared wIth spec if ication limits In Figure 10.

2. Ro l l Contro l Subsystem

Roll con t rol (RC) subsystem performance was satisfactory

a I th o u gh the tipper p ressuure spec if lea t ion l i m i t  was exceeded by 25 psi. Roll

contro l moment (‘aI)ahility was attaIned 219 millisec after the generator igni-

tion discrete when the RC gas gene ra to r  pressure increased to the required

1560 ps ia .  The m a x i m u m  pressure of 2425 psi occurred at 299 millisec and was

25 psi above the specified MEOP of 2400 psi. Gas generator pressure—vs—time

curves are shown In Figure 11 . Gas genera tor  chamber pressure was w i th in

Spec f f 1  cat ion l i m i t s  t h r o u g h o u t  t i i t ~ test. The m i n i m u m  torque capabi l i t ies

Pa ge 7

_ _ _ _ _ _ _ _ _  
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111.1). Tiuru s  t Ve ctor Cou n t  rol (cen t )

were as follows : 432 ft—lb f rom 0 . 7  t o  7 . 7  sec a f t e r  the  gas generator  dIs-

crete t i m e , 148 ft—lb to  15.7 see , n i d  95 ft—lb at the end of Stage II ac t ion

t m e .

As p r e v i o u s l y  r i - p o r t e d , the roll control gas generator exhib-

ited the  o v e r p r e s s n ir e  c h a r a c t e r i s t i c s  s i m i l a r  to  t ha t  observed in Motors

52PQA6 — 8O , 52P QA6— 81/ STN 13W , SN 11W , and STM 12W . The pressure—time his-

tor ies  of these f i v e  m o t o r s  are p r e s e n t e d  In  Figure  12. The generators  In

ques t ion  were a l l  f rom t h e  same p roduc t  ion lot  (505R) wi th  the exception of

the unit used on STM—14W which was f r o m  lot 507R.  Tine anomalies are a t t r i —

bunted to i n c o m p l e t e  compac t ion  of the genera tor  igni t ion booster pads . Correc-

t ive  actions have been taken to ensure proper compaction.

R o l l  c o n t r o l  v a l v e  response tines could not be evaluated with

respect  to model spei - i l  I c a t i on  r e q i t i  r emen t s  becaus e of the  lack of instru inen—

t a t  ion. Howeve r , p e r l o r n i i t i i - of t i n e  va l ve Is cons i dered s a t i s f ac to ry  based on

adequate cent rol of tlte missl Ic in  the ro l l  a t t i t u d e  du r ing  motor  ope ra t ion .

Only minima l roll control utilizati on , 7 clockwise and 16 counterclockwise

conunands , was r e q u i r e d .

R o l l  contro l p e r f o r m a n c e  is summarl zed and compared with PQA

mode l s p e c i f i c a t i o n  r e q u u i r e m e n t s  In !‘i ~~n t r e  10.

E.  INSTRU M ENTA T IO N PE R FORMAN LE

l n s t r u u m t ~n t a t 1 o r i  and t e l e m e t r y  sys t em pe r fo rmance  was satisfactory

and provided a d e q u a t e  (Ia t ;1 fo r  t he  e v a l u a t i o n  of motor  performance .

F . MOTOR RE! I All 11.1 TV

Posttt’i-; t rel ia bility d a t a  a re  presented  in Fi gure 13.

Page 8

— - ----- -_ -~~~~~~~~ ~~~ -~~ -_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - -



___

Report 011 2—D2TR—STM—l4W—l

IV. CONG LUS I ONS ANI) REC OMMEN I )AT IONS

Overall performan ce of tIne second stage motor was satisfactory . The
motor  operated for an a ct i o n  t i m e  of 65.2 see; all available performance
parameters  were w i t h i n  s p e c i f i c a t i o n  l imi t s .  Performance of the LITV C and RC
subsystems were satisfactory.

The fli ght t e s t  of Motor  STM—!4W— l (52PQAo—83) was the q u a l i f i c a t i o n
test for Production Motors Air Force SN AA2I 5 11 t h roug h 21530 . Aerojet  recom—
mends t h a t  Motor 52PQAÔ—81 used in Sl’M— 14W— 1 be accepted as a successful Wing

V I Q u a l i t y  Assurance M o t o r .

l’age ()
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Motor Data Pre f i re

To tal motor wei ght, lb 15 ,530.3

Total propellant wei ght , lb 13 ,758.6

Total inert we i ght, lb (includin g 265 lb Freon ) 1 ,771.7

Center-of-gravity , in.

X ax is  116.154

V ax i s 100.035

7 ax is  99.989

System mass fraction 0.886

Nozzle throat area, sq in. 72.90

Nozzle exit cone area , sq in. 1807 .3
Nozzle expansion ratio 24.79

Bal listic Data As Fired (70°F) 80°F

Ignition dela y, m il lisec 108

Max ignition pressure , psia 447

Max interstage pressure , psia Not available

Action time , sec 65.21 64.56

Max chamber pressure , ps ia 529 534

Av chamber pre~ sure , ps i-n 456 46 1

Max vacuum thrust, lhf 69 ,680 70 ,380

Av vacuum thrust ., 11) 1 60 ,736 61 ,346

Action time vacuum isopul a’ , lbf - ses  396 ,093

Prop el l a n t  vacuum specific impul se , 287.88
lbf-sec/ lhm

P5 dt , ps ia- sec 29 ,761

I)e r l v o d  Bal Ic  Data

F i g u re  5
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Motor Model Spec i f i ca tion
52PQP~-83 Limits

Motor action time at firing temperature 65.2 Figure 7*

Motor action time at 80°F, sec 64.6 Figure 7*

Thrust tailoff decay time , sec 1.41 (80°F) 1.10 to 3•5Q****

Maximum chambe r pressure at firing 533 Figure 6*
tempera ture , psia

Max imum chamber pressure at 80°F, psia 538 Figure 6*

Action-time impulse (60 to 80°F), 3,958,503 3,907,000 (mm )
l bf_sec**

Maximum thrust at firing tempera ture , 69,680 Figure 1*
lbf

Max imum thrust at 80°F, lbf** 70,380 Figure 2*

Average thrust (60 to 70°F), lbf** 60,700 56,000 to 65,700
Average thrust at 80°F, lb f 61 ,346 56,000 to 66,300

Motor i gnition delay (60 to 80°F), 1 08 250 (max)
mi lli sec

Predicted maximum interaqe pressure . Not ava i lab le 75 (max)
psia

Gross motor wei ght, lb 15 ,530.3 15 ,626 (max )
Total propellant weight , lb 13 ,756.6 13,680 ( m m )
Weight of loaded Freon , lb 265 255 to 265

System mass fraction 0.886 0.884 (mm )

Prefire center of gravity , in .*** 55.364 53.2 to 56.8

Motor/nozzle throat alignmen t 0.005 0.046 (max)

Angular relationshi p, degrees 0.001 0.073 (max)

* Limits shown in curve form in specification .
** Vacuum corjitions; excludes axial thrust augmentation.
*** Measured aft of forward skirt.

SCN 22

(onup;u r i 5 0f l  01 Mot (Sr !‘e r f O r m~1,1(’e w i t h  Model Specif icat ion Limi ts

Figure 6



— - ---
~

- - —  —-~~~~~~~~~~~~~ --—

R e p o r t  01 6 2 — O 2TR—STM — 14W—1

C’ UI 1 .1 - 0 C’ SI
C C) UI - UI - - ‘ - 

- - — C UI
- U) -~~ -

, - - r— . —

t L~-:
~L~ 

•~~ 
_~l~ ~

I - I ~~ ~ 
—

~~~~~

I .,:l .~ 
-— _.~I —~~~~~

I ~I 
1 

~I
I ,

~I 
— 

-_

I 
~~ ‘ _~: ~~

- I;

I - -

~ 
. . t_—

~ ~~~~~~~

7 ~I I I ~~~~~~ -? -)

I I ..!

~

..
_ _  I I___ _ _  I_ _ _  _ _ _ _  _ _ _ _  _ _ -- 

- I -
? -~~ 

5) C’ UI 3 1 UI - S UI UI UI
-: ‘ C C) ~~ I C’ ~— . 

‘- — UI

S - , ~~~~~~~~~~~-C’ -:~~~~~~~ -~L ~
, C’ 

~ 3 ~ C’ -
_

~I s i u j  - U  •
~~~ 

0 I ’~~ — ~I ~~~~ (~~~ i !  ~~~

F i g u re  7 

-- - — . - . ---.— . - — - . - - - - .  -—— ---- - -



~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Repor t  0162—O2TR--STM—14W—1

~~~~~ 1 I L. .... _ .1 —

I - 

~~ I~ 
—

UI 5)
- 

‘4-

- I
-- —

5) -
.. 5) C

E

I I I —

I . - I —
~~~~ I 4..~ 

. —
~~~~ ~~~~~~~~~~~~

I 
—

~~~ 

—

~~~~ ~~~~~~~~~~~~~

I I 
‘ • . —

~~~~ :: ~~
I ~~ I - ‘

~~ 

. . . _
~ ~~~~~~~~~~~~~

1 . - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-

I i  I I I
C

5) 3 0 - - .1 ~S 1 -1 ‘5) — 
-- — - -

• 
~~~~ ~ 

, •

~0C 1~’ ~~~

Figure 8

- - - _ . -_ - .



----- ----- ~~~~ . - - —- 

~~~~~ 
- - ---

~~~~ 

—- --- -

I~ej s m r I  n H , . ’ - ( u . ’ ) R — ~; I~1 -- I

- -

~~- - --

0
- - - - -—f . - -_ - - -  - ~~~ —— - --~~~~~~~~~~ ~~~ a)

U) (1)

I 
- 

a; UI
4-’ ,-I ‘a)
5- ~:I 

I 0 ~UI

S.. -
~~C —

4-’ UI

S.- .-.
- 0) ~C -

~a) ~~

- T
UI

5•— S(

- - 4 - —  -
~~

- 

~1~
’
~ - 

C~J ~
-

t - -L - -

-J

_ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  cD

ED C C
C) aD N— (0 U) S-fl

t’[sd ~dJf lSSdJd SP~)

I, I ~‘,
u m i  m- 

—~~~~~~~~~----—- -



—_— ---— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Report  016 2— O2TR—STM— 14W— 1

Measure d Mode l
or Specif i cat i on

Calculated Requirements 
S

S id e Force Impulse

Measured side force at 2.7 sec , lb NA 3800 (mm )

Measured jet deflection at 52.7 sec. NA 2 ( m m )
degree*

Pressur i za ti on T i me, sec

Time until firs t indication of pressure 0.203 0.880 (max)

Time unti l 500 psia in last injector 0.453 0.950 (max)
cavity

Time un til 1560 psia in roll contro l gas 0.219 0.700 (max)
genera tor

Rol l  Control Response , sec

Null to 90~ NA 0.035 (max)
(-lardover to 10 NA 0.050 (max)

Hardover to 90 NA 0.050 (max)

Pressure , psia

Maximum in ,jectant pressure at 0 lb/sec 651 713 (max)
flow ra te

Minimu m injectari t pressure 588 560 (mm )

Minimum injector pressure at full flow 425 (mm )
rate

Maximumni roll control gas genera tor 2425 2400 (MEOP )
pressur e
Roll contro l gas generator pressure at 345 255 (mm )
end of mo tor action time

Torque_, ft - ib

Torque capability at 7.7 sec** 432 350 (mm )

Torque capability at 15.7 sec** 148 120 (mm )

Torque capability at end of action time 95 70 (mm )

* Measured from motor ignitio n
** Measured from gas genera tor ignition

LFTVC and R(: Per formance  Summary

Figure 10 
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WING VI POST - TEST RELIABILITY REPORT FORM

• 2 0 0 )

I.,, No Nom, of  C~~nt , ~~ ct ~~ , A s ,0 1•t  Sol d Pro pul i .o n Cor ~r po ny
_—1 2 0 2 ,  MO n a y  .8) M O D A l  - V p ]

06— 1 6—77 08— 04—77I.,t Dot . Dot . fo r,,, conn p I.t.~ ~~ ~~ r .
- 3 1 n I  (FTM—5747 , S I’M— 1 4W—I)

Mo to r SN 52 I ’QA6—83 , AA2 1517 Si 9 n otvr .  of C o , r t , ocpo ,  ,~~ ~t7~
.’ - 

—
~~~~~

______ 
-

-

Moto r T~p. Wing VI 0p(’rationlf l ___________________________

A l b l  ,,~ -~~ S—133—1002—O—2 ______________________________—

~~~~~ 

—

Chon, bar S. r ,a f  Num b., 7024031 MOT OR T E S T  D A T A

U ~~~ 0u ,h~ f~~) I o ~~~r,~ p a ro ~’et .~~ o r. ø u t , i d e  h. opp i co b ) .  mod e l spec ( c  ot on rn, t s  or . . c .eds  pr o d cs.d p. t for t nonc,  u,m t~ -
• r l d , c  at . f a c t  by os t . , ,  5b ,,, co(u rn n b sfor .  pa ro n ’ . t .v

Ac , ,n , ,  T,~~. l ,p uls. l bf ,.
~ 

(I~ I 3,960 ,093 1
I TVC

- A . .~~ g. li, ~~~.t , m~ t in 61 , 346 i — ______________________

- a~~ T h t u s t  c u r o .  , , th r, ,,, ,, Y E S  NO EJ (ij ) 2 8 0 )  Mo, S(d. T h,, ,st , lb( 
____________________

Mo , .  T 5n t55 ,  lb S I F  5 70 .380 2 8 1 ) I n j u c t o n t  P r . s s , o i z o t i o n  Ti me su c 0 .468
- .4. Sp.c S. r  Impiil. . , l b S  s.c lb..~ I I  I 287. pg ( ) 12 62 ) Th,01,. V.cto,  An a l. W i t h ,n  L )n ,s ts  ~~~ 1J  No EJ

T ,o ,e~ t o ,y A ,- t , o n 1 ,~ ,. t 64.56 ROLL CONTROL
1 4 8  A , . ,og.  Ch0mb., P,•~~s u r .  P , , o  I 461 (283 ) MO, G0, Gs nSrotQr Press,, ,. - 1 2425
d . r . M e. Cha,,,b.r P..,,~~. i P s o)  

_________________ 1 84 ) P r e s S u r a r o t i o n  l ime s u c 0.2191) ::: ~ 
~~~‘. ~~‘ ‘° 

. 108 
2 c~~) Roll Con tra) Moment W i t h in Lu ,,, rs 

~~~~~~~ p50k p .  s n u ’• p , ,4  - p  447
us.Li Pro p• l ) o n ?  *u.g S - r  lb ,,1 1* 13 ,753.6

W . 9 h1 C ’ 0 5 5 )  l b.. w 5 15,530.3 ( ). ce l  Mo. R.s~ 0~-,5. lim ,

~~~~~~~~~ (Soi. F.,, ,,0 ,, “~~ l  
~~~~~~~ 

0-HA R D O V E R  H A R D O V E R - O  HA R D O V E R . H A R D O v E R
‘4  G,a ,, ,  Te n i p e .o tu r .  F 

— 70
(2 5 5 )  Thruit 15 ,5 055  Duos y lnt ,e sac 1 . 4 1  ___________ ~~~~~~~~~~ _ _  —

— 

Motor flight test data converted to 80°F, based on e s t i m a t e d  g r a in  t empera tu re
~ .m o r k *  of 70° F. 

- - - -

~~~~~~~~~~~ 
(1) Not avai lable on fli ght tests. 
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