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NONL INEAR DAM AGE ACCUM ULATIONM ODEL

FOR TURBINED ISC 3. OTS
Yang Hui, Zhang Jin, NieJingxu, Hou Guisang
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT The crack initialization life and crack propagation life of turbine
disc slots at high temperature under the fatigue/creep interaction are studied according to
damage mechanics Themodified Chaboche' s danagemodel of low cycle fatigue and the im-
proved Kachanov’s danage model of the creep crack propagation have been combined to es
tablish a nonlinear damage accumulation model A model of crack propagation under fatigue/
creep interaction has been developed, based on the abovementioned model The good agree-
ment betw een the calculated results and experimental data denonstrates that the model is
quite effective Damage FBEM has been developed acoording to damage mechanics and FEM.
Themethod usesfinite elanentmesh dimension to smulate damaged crack length T he crite-
ria for the crack initialization and the crack propagation orientation-are established and testi-
fied by the calculation of the fir- tree slotsof a turbine disc'under the wo kinds of loading
conditions T he effectsof mesh’sminimum dimension; the stress boundary condition and the
digplacement boundary condition of the calculation model on the crack ‘initial life of the struc-
ture are analyzed It isal9 discussed, how the caleutation model scale and the peak value of
trapezoid loading ectrum affect-the crack propagation-tife of /a wo=" dimensional structure

KeyW ords Turbines Fatigue-creep— Crack propagation D amagemechanics

EXPERM ENTAL INVESTIGATION
ON TRAVELL INGWAVE VIBRATION

OF HIGH- SPEED ROTATING SHELL
Hong Jie, Guo Baoting, Zhu Zigen
(24thDept Beijing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT The experimental investigation on vibration characteristics of thin
cylindrical shell with axial symmetry has been performed The experimental modal analy ses
have been done under static condition and high- geed rotating condition for a given thin
cylindrical shell by using shock vibration excitation method The expermental results indi-
cate that the vibration characteristics of the rotating thin cylindrical shell are different from
those of rotating disk For the former, due to the effect of Coriolis, there exist forw ard and
backw ard travelling w ave vibrationsw ith different frequencies in viev of rotating coordinate
systan and the frequency differences betw een two travellingw aves are in a linear relationship
w ith rotating peeds The experimental results have a good agreement w ith the theoretical
analysis, and it isvery useful for the vibration design of a rotating cylindrical shell for turbine
engine

KeyW ords Rotation Shells Travellingwaves V ibrations M odal analysis



