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FINITE ELEMENT ANALYSIS AND EXPERIMENTS

ON CREEP OF MULTIHOLED PLATE DZ-22
Yue Yanfang and Rao Shougqi
(Beijing University of Aeronautics and Astronautics)

ABSTRACT Experiments on tension creep behavior of the ortho-anisotropic
material DZ-22 have been performed at 750 , 850 and 900 . This material is applied to
directionally-solidified air-cooled turbine blade. A constitutive equation of the creep is formlated
by fitting with the experimental data- The equation shows three stages of the creep behavior.
Effectiveness of the FEM analysis for the creep behavior of the ortho-anisotropic material is
proved by the experimental results. T hen, in consideration of the features of the aircooled blade,
a simplified FEM 1is presented for analysis of the creep of a multiholed component and is proved
by the creep experiments with densely multiholed plate specimens.

TRANSIENT BEHAVIOUR OF CRACKED ROTOR
THROUGH PARAMETRIC RESONANCE RANGE

Zhu Xiaomei, Gao Jianmin. Guo Yi
( Northwestern Polytechnical Univeristy)

ABSTRACT In order to diagnose the existence of a crack in rotating machinery, the
transient vibration of a cracked rotor through parametric resonance range is investigated. By
means of primary harmonic transformation, the normal motion equation of the cracked rotor is
transformed into a new differential one. From direct'solution of this equation, the amplitude of
primary harmonic vibration can be_obtained under nonstationary or stationary excitation. In
respective consideration of ideal-and nonideal sources of energy, it'is found that: ( 1) Whether the
source of energy is ideal-or not. the largest amplitude of transient vibration near 2w/ 3 and 2w
(Parametric resonarice range) of the rotor with crack is bigger than that without crack (where w
is the critical speed of the'\rotor without crack). And the deeper the crack, the larger the
amplitude in the case of the ratio‘of crack-depth to shaft diameter less than 0.4. (2) When the
source of energy is ideal, ) the larger the acceleration, the less the largest amplitude of transient
vibration through paraméiricresonance ranges of the cracked rotor. Because parametric resonance
is the exclusive characteristic of cracked rotor according to the authors “previous work, the
authors believe that the transient vibration behaviors near 2w/3 and 2w may be a basis of
diagnosing cracks on a shaft of rotating machinery.

A NEW METHOD FOR EXTENDING VECTOR EQUATIONS

OF VISCOUS FLOW IN TURBINE IN CURVILINEAR COORDINATES
Zhang Chiping and Feng Guotai
( Harbin Institute of Technolugy)

ABSTRACT A new idea is suggested to extend the viscous vector equations in non—
orthogonal curvilinear coordinates. In the expansion equation obtained with the help of this new
method, the number of terms is greatly decreased, so that it is easy to apply to engineering
calculation. Meanw hile the expanded forms of compressible and incompressible equations are also
presented and a generalized expression is given. Finally, by the aid of this new method, the
numerical calculations have been carried out for 2-dimensional compressible viscous cascade flow
and 3-dimensional compressible viscous cascade flow. It is shown that the new expansion equation
is of great value to engineering practice-



