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A U T H O R  

ABSTRACT 

  he' LOFT Modular Drag Disc Turbine Transducer (MDTT) spr ings ( f o r  range 2, pV2 = 

rn 4900 I bm/ft-sec2) were analyzed' t o  determine the  s t a t i c  pV2 load needed t o  cause' a buck- 

l i n g  f a i l u r e .  . . 

' .The s t a t i c  load needed t o  cause e l a s t i c  buckl i n g  was found t o  be equ iva lent  t o  a 
. . 

pV2 vdl'ue o f  431,'000 lbm/f t -scc2 according t o  c l a s s i c a l  buck l ing  theory, b u t  could be as 

low as p ~ 2 . ' =  100,000 lbm/f t -sec2 due t o  uncer ta in  end f i x i t y  and' o the r  s p r i n g  imperfec- 
. . 

t i o n s .  ' 

Note by R. E. Ford: lf@f %., 

Because t h e  load requ i red  t o  cause e l a s t i c  buck l i ng  i s  so much l a r g e r  than t h e  
. . 

4 

loads the  s p r i n g  i s  expected t o  be exposed to,  the  p r o b a b i l i t y  o f  a buck l i ng  f a i l u r e  

i s  v e r y s m a l l .  I n  the  event a spr ing  buckles, t h e  o n l y  consequence w i l l  b e t h e l o s s  

of t h a t  measurement. No p a r t s  would be detached from t h e  DTT i n  t h e  event of a 

sp r ing  buckl i ng . 
. . 

. . 
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. . ANALYSIS.OF THE LOFT MODULAR DRAG D I S C  TURBINE 

TRANSDUCER (MDTT) SPRING FOR COMPRESSIVE BUCKLING . .. 

I. SCOPE OF INVESTIGATION 

. . 

The LOFT MDTT spr ings  ( f o r  range 2, pV2 = 4900 lbm/ f t -sec2)  were analyzed 

t o  determine the  s t a t i c  pV2 1oad.needed t o  cause a  buck l i ng  f a i l u r e .  . '  

. . 

11. METHOD OF ANALYSIS 

S t a t i c  e q u i l i b r i u m  cons idera t ions  a long w i t h  s p r i n g  force, moment, and 

d e f l e c t i o n  formulas'" were used t o  c a l c u l a t e  s p r i n g  forces and maximum bend- 

i n g  moments due t o  the  f l u i d  dynamic pressure (pv2)  a c t i n g  on the  MDTT drag 

d isc .  Dimensional data, ma te r i a l  p rope r t i es ,  and drag d i sc  fo rces  from Ref- 

erences 1 and 4  were used. The c r i t i c a l  l oad  f o r  e l a s t i c  buckl i n g  o f  the  

spr ings  was' ca l cu la ted  us ing  methods i n  Reference 3. 

11 111. RESULTS 

. . .  
- Theore t i ca l  compressive e l a s t i c  buck l i ng  o f  t h e  4900 pVZ range MDTT. 

sp r i ng  was found t o  occur a t  a  pV2 value o f  431,000 1  bm/ft-sec2. P las t i c ' .  
. . 

b inge.  format ion i n  the  sp r ing  was c a l c u l a t e d  t o  occur a t  pV2 = 738,500 

I bmlf t -sec2 and, thus, does n o t  occur  be fore  e l  as t i c  buck1 ing .  
. . 

- . The observed sp r ing  buck l i ng  f a i l u r e  occurred a t  a  pv2  o f  l e s s  than 
' 

350,000 lbm/f t -sec2.  Dimensional inaccurac ies  and reduced s p r i n g  end f i x i t y  

may cause t h e  ac tua l  sp r i ng  compressive buck l i ng  l o a d  t o  decrease by a f ac to r  

o f  4  o r  more, causing the  sp r ing  t o  buckle a t  a  pV2 value around 100,000 

1  bm/.ft-sec2. ~ ~ n a m i c  e f f e c t s  may a l s o  reduce the  c r i t i c a l  buckl i n g  pV2 value. 
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