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P 
The concept on SATWCJ V b a s  to "bb:drjet'hn zmount for the dynmic g 

p m t i c j i a  OE the wind l a d  as a factor on file steady state &zg- Wind t 

t~annel. tr3sts p r a l l e l d  the develop-rLent and fchrication phases. Ths 1 
5 

results indicated that -the systmi was unable to withs"imc! the design 
~ l i ~ d s ;  ~ ~ I I J S ,  a decision was rmde to imple~mt a viscous d;bml=f3r ''fix" 
on L\e f zci l i ty  vehicle at the Kesicdy S p ~ e  Center. Dm-phg. tests t 

in t l a e  V e r t i c a l  Assrzrbly Buil.cli~g (VAB) will have k e n  mrrplcL& and 
r e s p n s e  tests on the p d  ~ii3.1 ke i n  progress a t  the time of th is  
s y i v p s i u m .  This  pper will present the history and s-btus of W s  
p;icqrasn to dz.te. 



Figure  1 shows the bas ic  design c r i t e r i a  for  Saturn V. There  i s  no 
-- 

at tempt  h e r e  to  pred ic t  response but 50% of the drag  load i s  budgeted 
for  this phenomenon ,. 

Figure  2 shows how these vec tors  combine and that  the dynamics 
portion in fact  i s  given m o r e  consideration than the d rag  load. 
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Figure 3 shows the wind tunnel r e su l t s  superimposed on the design 
c r i t e r i a .  This graph indicates that  the design l imit  was reached a t  a 
lower velocity than the design winds. 

F igure  4 shows the Alternatives considered a s  possible solutions to the 
problem.  

Waiving the wind c r i t e r i a  was never  rea l ly  given any ser ious  considera-  
tion. The aerodynamic fixes will be given detailed t rea tment  in a l a t e r  
paper  a t  this symposium. 

The mechanical  f ix was accepted but i t  evolved into two possible solutions. 
The f i r s t  was to  add an  external  support  to  the vehicle; thus,  to  add effec- 
tive st iffness and increase  the natural  frequency of the sys tem.  This 
introduced l a rge  loads into the vehicle. 

The second mechanical  method was to add a viscous damper .  This r e -  
duced the dynamic response  to winds; thus,  allowing the vehicle to t r a v e r s c  
i t s  c r i t i ca l  response  range without exceeding the design loads. 

These  approaches a r e  shown in F igure  5. 

The damper  was begun 90 days before ro l l  out of AS-5OOF and an unbelievable 
s to ry  on design, fabrication,  test ing,  scheduling, t ransporta t ion and erect ion 
followed. F igure  6 i s  an  a r t i s t ' s  conception of i t  installed a t  stat ion 2560. 
Three  ha rd  points a r e  provided in the vehicle and the r e s t  i s  umbilical  a r m  
and tower equipment. Since AS-500F i s  a facility checkout and ground wind 
vehicle no provision i s  made for  removing the a r m s  except manually in the 
VAB. F igure  7 shows the vehicle during ro l l  out. Note the umbilical  a r m s  
and the damper  a r m .  

The AS-500 Crourid Winds P r o g r a m  consis ts  of taking wind data  s imul-  
taneously with vehicle response data. The wind data will  be recorded  both 
a t  the vehicle and a t  a remote  tower some 4 mi l e s  away. The data obtained 
will  be velocity and direct ion for  the 60, 250, and 500 foot level.  



The vehicle response will be measured  by 2 horizontal mutually pe r -  
pendicular acce lerometers  a t  5 stations along the vehicle length and 
3 mutually perpendicular acce lerometers  a t  the base  of the vehicle. 
Strain readings will be taken a t  five stations. Three stations have 
16 gages each located 22-1/2O apar t  and the other two stations have 
16 gages p e r  station with each of 2 gages located on the same  hat 
section s t r inger  every 45' circumferentially. One of these gages 
is on the crown, the other on the side of the hat. The third mode 
of data acquisition for vehicle response i s  optical. Four  cameras  
approximately 90° apa r t  will photograph ta rge ts  a t  the same vehicle 
station in the payload a rea .  

Attempts will  be made to establish the vehicle response curve a s  a 
function of both wind direction and velocity. This in turn will be com- 
pared  with the wind tunnel resul ts .  The damper was designed with 
variable orifices;  thus, data may  be acquired that shows response a s  
a function of damping. Damping tes t s  were  run  in the Vertical Assembly 
Building both before and af ter  the dampers  were  installed. The values 
before ranged f r o m  1. 2 to 1.6410 of c r i t ica l  and af ter  the damper was in- 
stalled they ranged around 4.5% of crit ical .  

Pu l l  t e s t s  were  also run  in the VAB in o rde r  to equate s t ra in  readings 
to bending moments.  

The taking of data will continue on during the summer  and end about 
August 25, These resu l t s  will be collected and reported. 
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