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VIBRATIONS OF TURBINE BLADES

ABSTRACT

Using energy method, free vibrations of uniform
pre-twisted, uniform pre-twisted asymmetric and twisted
tapered, cambered asymmeﬁric blades have been determined,
The effects of pre-twist, rotation, disc radius, setting
angle and agsymmetry on the frequency paramster ratio
have been found in nondimensional form, An additional
effect due to the ratio of principal second moments of
area on the natural frequencies in chordwise bending modes
is also pointed out. # general computer program has been
developéd to detcrmine the natural frequencies and mode
shapes of a turbine blade with blade geometry defined at
suitable number of stations along the length of the blade.
Thé results obtained are compared with those available
in the literature,

Using modal analysis, the forced vibration response
of uniform pre-twiéted blade and twisted, tapered, cambered
asymmétric blade is determined at nozzle passing frequency
and its harmonics; The excitation force past eaéh nozzlo
is taken in general digital form at chosen angular intervals.

| A test rig has been designed and bui}t to demonstrato

the forced vibration phenomznon due to nozzle pagsing frogquency.
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The ﬁozzles are simulated by twelve equally spaced permanent
magnets and the excitation force due to the permanent
magnets is detérmined byAa'magheﬁ calibration set up, A
pre-twisted blade of uhifbrm}rectangula: cross-éeétion is
chosen for conducting the'ekperiment. The theoretical and
experimental results of the bladé response in flapwisg

mbtion are correlated at the nozzle passing frequencies,
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