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EXPERIMENTAL MODAL ANALYSIS OF PROPELLER BLADES
Li Qihan, C(hen Zhiying, Zhang Dalin (APRDC, BUAA)

ABSTRACT The vibration characteristics of propeller blades have been investi—
gated by using experimental modal analysis technique. The emphasis of the investigation is
put on the effects of different joint conditions of blade root ends and mounting ways of blades
on the nature frequencies and modes of propeller blade vibration. From the contrast analysis
of the results it is concluded that in order to understand and analyze the dy namic characteris—
tics of propeller blades precisely, the calculations and experiments of coupling dynamic char—
acteristics of bladehub—shaft of propeller assembly should be completed for simulating the
joint and mounting conditions between propeller and engine practically.

VIBRATION CHARACTERISTIC ANALYSIS

OF A PROPELLOR BLADE
Kong Ruilian and Wang Yanrong (APRDC, BUAA)

ABSTRACT The subspace iteration method and Jacobi € method are used to
solve the eigenvalue problem for the vibration of a propeller blade, in which the super—
parametric quadratic thick shell element with eight nodes and forty degrees of freedom is
used to govern the motion equation, considering the effects of shear transverse deformation
on the accuracy. The frequencies and vibration modes calculated-by the program written by
authors are in quite good agreement with the experimental résults; and they can be used to
judge whether the resonance occurs in the operation of the\propeller, considering the effects
of aerodynamic force excitation only.

A METHOD OF RELIABILITY ANALYSIS

FOR PROPELLER BLADES
Fu Huimin and Gao Zhentong (APRDC, BUAA)

ABSTRACT A \distribution function of two-dimensional threshold is given for
fatigue crack propagation.\ A two-dimensional stress—threshold interference model is set up-
The model is applicable to\ the reliability- analysis and design of infinite life for propeller
blades or other structural members with initial defects and accident damage. T he functional
correlation between the reliability of no crack growth and the mitial crack sizes is obtained
from the model and the maximum permissible crack sizes can be determined according to a
given reliability level. In"consideration of the fact, that the longer the service time, the greater
the probability of accident damage, the overhaul periods of propeller blades with high reliabil-
ity are also given.

EFFECT OF ANTIICER ON PROPELLER PERFORMANCE
ZhangAikun (APRDC, BUAA)

ABSTRACT Comparative experiments of a propeller with and without the anti—
icer have been completed in a wind tunnel. The analysis of the experimental data shows that
the effect of the anticer depends on the advance ratio (J) and the blade angle (f). First, the
antiicer has no effect on the performance of the propeller when the blade angle is big enough
and the advanceratio is small ( = 405 J< 0.5) . Second, the efficiency of the propeller with
antiicer ncreases when the blade angle is big enough and the J is moderate (5= 405 0.5< ]
< 1.3) or the blade angle is smaller and the J also small (= 27.55 J< 0.5). Third, the at—
tached antiicer reduces effficiency at the big blade angle with a large advance ratio (= 405J
> 1.3) or at a smaller angle with amoderate ratio (5= 27.55J> 0.5) . Infact, when aircraft
is flying, its propeller is almost running at the third condition. When the airarft takes off
(J=10.618, B=28.79F, the antiicer reduces the propeller efficiency by 1.5 percent, and by
3 percent when the plane cruises (J= 1.6130, B= 40.41 T



