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A Study on Dynamic Characteristics of Tipjet Rotor
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ABSTRACT

A Study on the dynamic characteristics of a rotor driven by a tipjet system in hovering
condition was carried out. The sectional modeling was performed for the tipjet blade in
which the flow path was inserted, and the dynamic characteristics analysis was conducted
by modeling the components of the proposed rotor system. The analysis was conducted
with respect to the rotational speed and the collective pitch. As a result of the analysis, it
was checked that the proposed tipjet rotor did not have aeroelastic instability within the
designed operating range. The tipjet test equipment was constructed in order to verify the
analysis approach. It was confirmed that the proposed rotor was driven normally by tipjet.
The non-rotating eigenmode measurement test and the rotation test were performed, and
the validity was proved by comparing the test results and the analysis results.
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Fig. 1. Tipjet blade 3-dimensional model
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Fig. 2. Tipjet blade section modeling
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Fig. 3. Tipjet blade section properties
(a) Flap stiffness, (b) Lag stiffness,
(c) Torsion stiffness, (d) Mass distribution
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Table 1. Tipjet rotor design parameters

Property Value
Rotor Diameter (m) 2.286
Number of blades 2
Blade chord (mm) 100
Airfoil section profile NACA 0018
Blade twist (deg) -8.0
Solidity 0.056
Rotor speed (RPM) 1000.0
Max. Tip Mach No. 0.35
Collective pitch range (deg) -40 ~ 12.0
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Table 2. Non-rotating blade normal modes

Coll. | Mode | Cal.(Hz) | Mea.(Hz) | Error(%)
F1 2.4 - -

0 deg L1 31.9 29.8 7.0
T 177.3 180.0 -1.5
F1 2.4 - -

4 deg L1 28.6 29.8 -4.0
T1 163.1 180.0 -94
F1 2.4 - -

8 deg L1 26.4 29.8 -114
T 179.5 180.0 -0.3

» F1: 1st Flap mode, L1: 1st Lag mode,
T1: 1st Torsion mode
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Table 3. Blade modes (/@) in nominal RPM

Coll.

1st Flap

1st Lag

1st Torsion

0 deg

1.068/rev

2.79/rev

11.22/rev

4 deg

1.062/rev

2.78/rev

11.33/rev

1.05/rev

2.81/rev

11.19/rev
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