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Vibration Characteristics in the Blade-disk System
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ABSTRACT

The blade is an important part of rotating turbomachinery. The blade dynamic strength is of considerable importance as far as
the reliability of operation and the life of the engine are concemed. In this paper, blades are attached to a disk and coupled by
means of damping wire. We assumes that the interfaces between the blade and disk dovetails are joined together, which means
surface-to-surface contacts without friction. The damping wire is implemented using a beam element and temperature effect in
the blade is neglected. Centrifugal forces are applied by using an angular velocity to all elements in the system. The FEM
results showed vibration characteristics in the blade disk system for the cases of a free-standing blade and blades with damping

wire, respectively.
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(a) Blade Alone (b)Blade &Disk

Fig 1. FE Blade &Disk Assembly model
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Fig 2. Axial & Bending Load Stiffness
of Damping Wire
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(a)lmode (b)1mode
- 30387(HZ) - 293.73(HZ)

Fig. 4 Model of Blade alone and Blade-Disk
(-External force=0)

{(b)1mode

-315.97(HZ)

Fig. 5 Rotating Blade and Blade-disk Model
(—With Centrifugal force & Bending Load)

(a) Imode
-305 (Hz)
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(a)lmode (b) 2mode
- 293.73(H2) ~781.43(HZ)
Fig 6 . Modes of Blade—disk Model

(No Damping Wire and Exiernal force=0)

b 2mode
-1251.7(H2)
Fig 7. Modes of Blade—Disk Model

With Damping wire

(—External force=0)
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(a)lmode-31597(112) (b) 2mode-78392(112)

(c) 3mode-1346.3(H2) (d)4mode-1655.7(H2)
Fig. 8 Rotating Blade—disk Model applied '
by Both Centrifugal force and Bending Load

(a)1mode-61758(H2) (b))2mode-1271.3(H2)

(c)3mode-18008(112) (d)4mode-304402)
Fig 9. Rotating Blade—disk Model

With Damping wire applied by

Centrifugal force and Bending Load
Fig. 10 Without External Force
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frequency{cycle/time)

frequency(cycle/time)

- freg standing
~E— damping wire

Fig. 11 With External Force
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