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Vibration Prediction of Helicopter Airframe
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ABSTRACT

This paper describes a helicopter vibration induced by main rotor in forward flight. The hub loads

in the fixed frame, which are dominant source of helicopter vibration, are obtained by multi-blade

summation of rotating blades loadings. The components of 3/rev, 4/rev, and 5/rev blades loadings are

transmitted by blades to 4/rev hub loads in the fixed frame. The vertical vibrations of helicopter at

pilot seat and copilot seat are calculated through rigid body transfer functions considering airframe to

be rigid body. The blades are assumed to be elastic and undergo the flap, lag, and torsion motion

and free wake aerodynamic model is used to calculate the precise blade loadings in the analysis.

The 4/rev vertical vibration responses are analyzed from rotating blade loadings and fixed hub loadings
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Table 3 Airframe characteristics
Property Value

Weight M, kg 4,536

Mass moment of inertia Ixx, kgm2 380

Mass moment of inertia Iyy, kgm2 1,940

Mass moment of inertia Izz, kgm2 1,680

Pilot and co pilot seat position(zc), m 24

Pilot and co pilot seat position(xc), m 32

Pilot seat position(yp), m 0.6

Copilot seat position(ycp), m -0.6
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