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ABSTRACT

The LOFT Modular Drag Disc Turbine Transducer (MDTT) springs (for range 2, pV2 =
4900 1bm/ft sec?) were analyzed to determine the static pV? load needed to cause a buck-
ling failure. ' |

'-The static load needed to cause elastic buckling was found to be equingént to a

pV2 vaTue bf 431;000 1bm/ft-sec? according to classical buckling theory, but could be aé
Tow as pV2 100, 000 1bm/ ft- sec2 due to uncertain end fixity and other spr1ng imperfec-
tions.
Note by R. E. Ford: z Uﬁﬁ |

Because the load required to cause elastic buckling is so much larger than the
'1oads thezspr1ng is expected to be exposed to, the probability of a buck11ng_fa11ure
is veny'smél1.A In the event a spring buckles, the only consequence will be'théjloss
of that'measureﬁent. No parts would be detached from the DTT in the event'df a
épring buck}ing.l |
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ANALYSIS OF THE LOFT MODULAR DRAG DISC TURBINE
TRANSDUCER (MDTT) SPRING FOR COMPRESSIVE BUCKLING

I. SCOPE OF INVESTIGATION

The LOFT MDTT springs (for range 2, pV2 = 4900 1bm/ft-sec?) were analyzed

to determine the static pV2 load needed to cause a buckling failure.
II. METHOD OF ANALYSIS

."Static equilibrium considerations along with spring force, m§ment,:and
~deflection formu]as[z] were uséd to calculate spring forces and maximum bend-
. ing moments due to the fluid dynamic pressure (pV2) acting on the MDTT drag
disc. Dimensional data, material properties, and‘drag disc forces from Ref-
erences 1 and 4 were used. The crifical ioad for elastic buckling of the

»éprings was calculated using methods in Reference 3.
ITI. RESULTS

"Theoretical compressive elastic buckling of the 4900 pV2 range'MbTT;'
spring was found to occur at é oV2 value of 431,000 1bm/ft-sec?. P]astié“ }
hfngé.formation in the spring was calculated to occur ét pV2 = 738,506 -
]bm/ft-séc2 and, thus, doeé notloccur before elastic buckTing.

_f_»The observéd spfing buckling failure occurred at a §V2 of less thqﬁ
-350,000 1bm/ft-sec2. Dimenéiona] inaccuracies and feduced spring end'fixity
may cause the actual spring compressive buckling load to decrease by a facéor
of 4 or mofe, causing the spring to buckle at a pV? va]de around 100,000

1bm/ft-sec?, Dynamié‘effects may also reduce the critical buckling pV2 value.
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