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NATURAL VIBRATION ANALYSIS OF TURBOMA CHINERY DISK

WITH SMALL MISTUNED BLADES
Wang Hao and Wang Wenliang
(Fudan University)

ABSTRACT A numerical approach is developed for natural vibration analysis of
turbomachinery disk with small mistuning blades by using modal synthesis technique. Due to
lack of rotational periodicity, the group theory method for the tuned bladed—disk assemblies
is not applicable to the mistuned ones. A ccording to the matrix peturbation theory, the modes
used for synthesis in this paper are taken from a tuned bladed-disk corresponding to the
small mistuning one. This new technique keeps the advantages of the group theory method
and makes the final eigenvalue problem of small size. A computer program has been written
to analyse the natural vibration characteristics of turbomachinery disk with small mistuning

blades. The computational results prove that the method is very efficient.

TECHNICAL NOTES

VERTICAL ROTATING TESTER WITH VARIABLE-AMPLITUDE

CYCLE FOR GAS TURBINE DISKS
Cao Fenglan, “Wang Lisheng, —Huang Songling
('Gas-Turbine Establishment )

ABSTRACT A microcomputer—controlled high—speed high-temperature rotating
tester with variable-amplitude cycle hasbeen constructed and oprerated to estimate the LCF
life of gas—turbine disk. )So far the tester has worked about 2500 hours (total cycle index is
about 50000) , without essential troubles. The data of the variable-amplitude LCF life for
seversl disks have been obtained. These data are of high quality. It is testified that the test
equipment is sufficient for preformance research of rotating disks with diameter up to Im and
weiget up to 300kg. The disk is mounted vertically on flexible shaft; an D. C. motor
(125kw) drives the disk up to 25000rpm. T he heater can raise the temperature of the disk up
to 800 =5 . The average speed error for a run is less than 0.1%; the maximum
instantaneous error is about 0.5% . A vacuum pump is used to sustain about 400 to 667Pa in
the chamber of the tester.

A LOW CYCLE FATIGUE LIFE PREDICTION

FOR DISK GROOVE BOTTOMS
Ru Meixiu, Cao Fenglan, Gong Mengxian
( Gas Turbine Establishment)

ABSTRACT According to the theory of local strain fatigue, the fatigue
experiments for the 30CrMnSiA disk have been completed on a multichannel radial loading
fatigue rig ( “Ferris””whell). A good number of the crack propagation curves of the groove
bottoms in the disk have been obtained. The calculations show that the median LCF life to
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crack initiation is 8642 (cycles). In comparison with cyclic rotating tests, the test period on
a multi—channel radial loading fatigue test rig can be shortened greatly and the test data can
be obtained easily. A smooth round bar specimen experiment method for predicting the LCF
life of groove bottom in the disk is provided, which is better than the Morrow method. For
the median LCF life, the ratio of the experimental life to the predited life is 1. 2.

EXPERIMENTAL ESTIMATION OF LCF LIFE

FOR A COMPRESSOR DISK
Gong Mengxian, Wang Lisheng, Cao Fenglan, Ru Meixiu
( Gas Turbine Establishment)

ABSTRACT A LCF (Low Cycle Fatigue) test of a single rotor disk of a
compressor is presented- The experimental results show that the location and the growth
orientation of LCF crack in 9th single rotor disk reproduce those in the global compressor
rotor. In addition, the LCF tests of the smooth round bar specimens are accompanied with the
LCF tests of a single rotor disk, so asto estimate of the strain history-of-the eccentric holes
in the disk. The statistical data of smooth round bar specimens tested to failure enables to
estimate the LCF life to crack initiation for the eccentric holes in the disk of the global

compr essor rotor.

AN EXPERIMENTAL STUDY ON DISC BURSTING SPEED
Zheng Qixuan
(Beijing University of Aeronautics-and Astronautics)

ABSTRACT This paper discribes the experimental work on the research of disc
bursting speed. The bursting speed testsfor a series of disc models are made successfully.
That means: such a difficult experimental technique has been mastered; and the reconstructed
horizontal test rig is suitable for the research of disc bursting speed at normal atmospheric
temperature and with-heating. The results obtained from experiments and calculations are
coincident. This work provides the basis for the further research on the bursting speed of

aeroengine discs.

MODIFICATION OF SHAPE OF DOVETAIL JOINTS

FOR ANTI-FRETTING DAMAGE
Zhu Rupeng, Pan Shengcai, Dai Zhendong

(Nary ing Aeronautics Institute)

ABSTRACT The fretting damage of the dovetail joints between blades and disks
in turbojet engines has significant effect on fatigue life of the joints. In order to improve the
resistibility to of dovetail joints fretting damage, an effective method provided, which palliates
the fretting wear of the joint.- By modifying the shape of the local interface to adjust the
distribution of the mechanical parameters. The numerical analysis of the joints with the
Boundary Element M ethod indicates that for the modified joints the peak reaction on the
interface drops greatly but the peak stress does not rise at both the contacting and non-

contacting interface in elastic bodies. Comparative experiments have been carried out. T he



