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SPECIAL COLUMN
AEROENGINE STRUCTURAL INTEGRITY

EXPERIMENTAL INVESTIGATION ON BLADE
LOSS TRANSIENT RESPONSE OF ROTOR

WITH FLEXIBLE DAMPED SUPPORT
Li Qihan, Zhao Fuan, Zhang Shiping
(Bejjing University of Aeronautics & Astronautics, Bejjing 100083)
ABSTRACT A rotor system with flexible damped support has-been investigated
experimentally under the conditions of simulated blade loss.~Some results|of the transient
response dynamics are presented- Experiments under-different suddentinbalances applied to
the rotor system with various Squeeze Film Damper (SFD) film clearances were performed at
different rotational speeds. The instability conditions—characterized by limiting circle orbits
for large amplitude at damper location can be determined; and some particular phenomena
caused by nonlinearity of the rotor-system suchas lock up, bistable jump and subharmonic
etc. have been observed. The teffectiveness and the-capability of SFD for suppressing

instability of thetroter system\are ‘analyzed.

LIFE PREDICTION OF A MEMBER UNDER
LOW-CYCLE FATIGUE-CREEP INTERACTION

Xu Linyao
( Northwestern Polytechnical University, Xian 710072)
ABSTRACT A structural member model under low-cycle fatigue—creep

interaction has been investigated experimentally and its life predicted with the help of several
available methods. On the basis of the comparison between the expermental data and the
prediction results, an approach is provided to analyze the cycle creep and influence of average
stress according to difference between the properties of the material and the member. T he
rule of the low-—cycle fatigue—creep interaction has been researched thoroughly. Finally, a

better approach of life prediction is proposed-

PHASE MODULATING IN ESPI

FOR VIBRATION PATTERN MEASUREMENT
Dong Benhan, Qiu Daming, Gao Penfei, Liu Lang, Liu Zhenhua, Zhang Qiong
(Shenyang Aeroengine Research Institute, Shenyang 110015)

ABSTRACT The conventional method of electronic speckle pattern
interferometry (ESPI) for vibration pattern measurement is to freeze reference beam. This
method enables to sweep over a wide frequence range and to identify resonant modes.
However, the obtained fringe contrast is not too fine. In order to enhance the visibility of
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fringe pattern, it is possible to subtract two time average pattern at any given frequancy. In
result, the fringe pattern is obtained with high visibility but only valid at the given
frequency. A phase shifting technique is adopted to overcome this shortcoming. A time
average image is put into processor and frame store (renewed and put into processor per
40ms) ,then a subsequent image with a phase shift of A®resulted from sinusoidal modulation
in object beam is recorded and subtracted from the first image. T his method is similar to
modulation of light intensity function of speckle pattern. T he advantage of this method is the
capabilities of obtaining real time fringe pattern of vibration with high resolution and of
performing frequency scanning at a wide range. Its application to the vibration pattern

measurement of disk-blade coupling in an aeroengine is a great success.

ANALYSIS OF TENON AND MORTISE CONTACT PROBLEMS

BY BOUNDARY ELEMENT METHODS
Wen Weidong and Gao Deping
(Narmjing Aeronatical Institute, Nanjing 210016)

ABSTRACT The boundary element equations of 2-D elastic contact problems
are established by the incremental principle and some concrete approaches to solution of the
contact procedure are considered. The contact stresses of the dove tail and the pine tree joints
of the disk/blade assembly are numerically analyzed. From the comparsion of the numerical
results of boundary element methods (BEM/) with those of FEM and photoelasticity
experiments it is concluded that the results of BEM are satisfactory in contrast with FEM,
the BEM not only simplifies data preparation-but also gives the results of the same accuracy

level with fewer discrete elements and-saves the computer time tremendously.

A COMPOUND FATIGUE INVESTIGATION
OF PLATE SPECIMEN-UNDER LOW-CYCLE LOAD

SUPERPOSED ON HIGH CYCLE LOAD
XuFengjing, Nie Jingxu, Zhao Changzhan
( Beijing University of Aeronautics and Astronautics, Bejing 100083)
ABSTRACT According to real operating conditions of turbine-engine blades in
service, a series of combination tests of various load matching and frequency matching for
plate specimens was carried out on the compound fatigue testing rig which can simulate
operating loads on the blades. From the test results and theoretical analyses, some
characteristics and the regularities of this compound fatigue are obtained. A new method of
life prediction for this compound fatigue is presented in this paper. The calculated results of

this method are in good agreement with the experiments.

RESEARCH ON DAMAGE TOLERANCE

OF COMPRESSOR BLADE
Zheng Guanghua, Yu Juanhong, Hou Guichang
( Bejjing University of Aeronautics and Astronautics, Bejing 100083)
ABSTRACT T his paper discribes the damage tolerance analysis of compressor
blade by fracture mechanics. Finite element method with 20-nodes solid elements is used for
the stress calculation. A displacement method is provided to determine the stress intensity
factors K , K and K versus crack length a of the blade. Based on the material toughness



