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fringe pattern, it ispossible 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 shortooming A time
average image is put into procesor and frane store (renevwed and put into procesor per
40m s), then a subsequent imagew ith aphase shift of Ad® resulted from sinusoidal modulation
in object beam is recorded and subtracted from the first mage Thismethod is smilar to
modulation of light intensity function of gpecklepattern The advantage of thismethod is the
capabilities of obtaining real time fringe pattern of vibration with high resolution and of
perfoming frequency scanning at a wide range Its application to the vibration pattern
measuranent of disk-blade coupling in an aeroengine is a great success

ANALY SISOF TENON AND MORT ISE CONTACT PROBL EM S

BY BOUNDARY EL EM ENTM ETHOD S
W en W eidong and GaoDeping
(N anj ing A eronatical Institute, Nanjing 210016)

ABSTRACT The boundary elanent equations of 2-D" elastic contact problem s
are established by the incramental principle and some concrete approaches to lution of the
contact procedure are considered T he contact stressesof the'dove tail’and thepine tree joints
of the disk/blade assambly 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 BBEM-—are satisfactory in contrast w ith FEM ,
theBEM not only simplifies data-preparation but-als-gives the resultsof the same accuracy
level w ith few er discrete elenents.and saves the-computer time tremendously.

A" COM POUND FATIGUE INVESTIGATION
OF PLATE SPECMEN UNDER LOW -CYCL E LOAD

SUPERPOSED ON HIGH CYCL E LOAD
Xu Fengjing, NieJingxu, Zhao Changzhan
(B eij ing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT A ccording to real operating conditions of turbine-engine blades in
service, a series of combination tests of various load matching and frequency matching for
plate pecimenswas 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 nenv method of
life prediction for this compound fatigue ispresented in thispaper. T he calculated results of
thismethod are in good agreamentw ith the experiments

RESEARCH ON DAM AGE TOL ERANCE

OF COM PRESOR BLADE
Zheng Guanghua, Y u Juanhong, Hou Guichang
(B eij ing U niversity of A eronautics and A stronautics, Beijing 100083)
ABSTRACT Thispaper discribes the damage tolerance analysis of compressor
blade by fracturemechanics Finite elenent method w ith 20-nodes lid elenents is used for
the stress calculation A digplacanent method isprovided to detem ine the stress intensity
factorsK 1, K and Km versus crack length a of the blade Based on thematerial toughness
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K 1c, additional extension & and deviation of natural frequency f . of the cracked blade, the
failure criterion of the compresor blade is discussed and the critical crack length is
detemined By the useof Prisformula and in consideration of the influence of high cycleson
low cycle fatigue crack propagation, the damage tolerance life of the blade isobtained A san
example, a calculation of a certain compresor blade is given In order to investigate the
relation of natural frequency versus crack length, the vibration of compresor blades has been
tested The presented method can be used for the strength evaluation of turbo-jet engine

FINITE EL EM ENT ANALY SISOF COM PL EX

D ISK BODY W ITH ECCENTRIC HOL E
Peng Kejian and Sheng Y uan sheng
(Shenyang Institute of Aeronautical Engineering, Shenyang 110031)

ABSTRACT A strategy of discretization process for the 3-D disk body of
complex cross-section has been developed on the basis of available functions of IDEA S
systan. T he cutting and mending techniques are anployed to realize themesh formation at
the local regions of eccentric holes In result, it is possible to solve effectively the
contradiction betw een elanent distortion and over-large scale of{lution, | and thus the 3D
analysis of the disk with eccentric hole can be completed at one time" A1 in thispaper an
engineering optimum method is provided by adjusting the thickness of the disk s as to
control the stress level at the edge of holes

HOLOGRAPHIC VIBRATIONM EASUREM ENT

OF D IC-BLADE COUPL-ING-IN HIGH-SPEED ROTATION
W u Qiufang, Jiang Guoliang, Zhao Kaining
(Shengyang A eroengine Research Institute, shenyang 110015)

ABSTRACT A nev measuring technique is presented which combines
hologrephic interferom’etry’ and image derotation to detemine the behaviour of disc-blade
coupling vibration during high-gpeed rotation The measuring technique and its optical
systen have been verified by the test of amodel circular disc Theprimary test resultsof a
real disc-blade coupling are givenw hich show the obtained hologram sof rotatingmembers to
corregpond to the resultsof vibration theory analysis and frequency spectrograns T herefore,
it is possible to expect this technique to be an effective testing measure for aeroengine
designing and troubleshooting

RESEARCH ON HIGH-LOW CYCL E COM PL EX FATIGUE
AND ACCUWM ULATIVEDAM AGE FOR Ti-ALLOY TC11

Hou Jingyou
(Institute of Aeronautical M aterials, Beijing 100095)
ABSTRACT The high-low cycle complex fatigue behaviours of Ti-alloy TC11

w ere researched systeamatically at room and elevated temperatures At the same time, the
effects of complex stress ratiom, test tanperature and prestressoverload for SEN gpecimen
on complex fatigue lifeN r. were taken into consideration Thework comes to the conclusion
that: The complex fatigue life decreases obviously with m increased, egecially when m=

35%, theN i decreasesmore than 10 times, and there occurs a kneeon them—IogN 1. curve
near m= 10%. The complex fatigue of the alloy TC11 is very sensitive to test tenperature



