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FULL- LENGTH PAPERS

A STUDY ON CAUSE FOR SOME GEAR FAILURES

Yan Litang and Ren Guangming
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijing 100083)

ABSTRACT There were several gear failures, in which the gear was broken into
two, one of which is only a little smaller than one quarter of the gear. Several researchers had
studied the cause of such gear failures and concluded that it was resonant vibrations. How ev—
er the conclusion was not yet completely acceptable. In order to further ascertain the cause of
such gear failures, the self— exciting vibration and instabilities were analyzed. The vibration
instability of the disk— shaped plain gear was studied with the multiple scale’s method of
nonlinear perturbation method. The vibration response of a-disk—"shaped|bevel gear was
measured on a test rig. Both theoretical and experimental investigations show that there exist
self— exciting vibrations on the gears with traveling wave vibration. Under certain conditions
the forward traveling wave vibration of the driving gear-and the backward traveling wave vi-

bration of the driven gear are instable and-cause.the gearfailures mentioned above.

Key Words Gears Sélf— exciting vibrations Stability

EXTRACTION OF SHOCK CHARACTER

FROM HARMONIC SIGNAL BASED ON WAVELET

Yang Jianguo, Xia Songbo. Xu Genfa
(2nd Dept. Harbin Institute of Technology, Harbin 150001)

ABSTRACT Wavelet transformation has very good characteristics of time— fre-
quency analysis, and is very effective to extract the small instantaneous shock from harmonic
signal. An improved fast algorithm is proposed to avoid frequency aliasing, which exists in
the M allat algorithm. T he incipient fault character of the bearing in one aeroengine is extract—

ed successfully by the wavelet transformations.

Key Words Transformation Signal Fault diagnosis

A FRACTIONARY DIMENSION IDENTIFICATION

METHOD OF CRITICAL BIFURCATED PARAMETERS
Zhao Yucheng, Zhang Yulian, Xu Qingyu
(Xi‘an Jiaotong University, Xi‘an 710049)

ABSTRACT T he nonlinear behaviors of rotor systems set high requirements to
the designing of motor system: Such as to take nonlinear elements into account; to avoid the
unstable parameter points or regions where will appear nonlinear phenomena. For this pur—
pose, from studying a typical fractional model- M ay model and Jeffcott rotor system, the map
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of the fractional dimension of time— serial vs the parameter is obtained, which can identify

critical bifurcated parameters of nonlinear dynamical system quite well.

Key Words Rotor system Bifurcation Parameters Recognization

BIFURCATIONS OF NONLINEAR

ROTOR—SFD SUPPORTING SYSTEM

Zhao Yonghui and Zou Jingxiang
(Dept. of Astronautics and Mechanics of Harbin Institute of technology. Harbin 150001)

ABSTRACT Periodic solutions of nonlinear rotor— SFD supporting system are
calculated by using Newton— Fox shooting method and pseudo— arc length continuation pro-
cedure. According to multi— variable Floquet theory, bifurcations and stability of the system
are analyzed- Bifurcation diagrams of the system are obtained from on Poincaré map. There-
sults show that the motion of the rotor system undergoes nonlinear dynamics phenomena,

such as period doubling bifurcation, tangent bifurcation and so on.

Key Words Rotor system Shooting method Bifurcation Stability

RESEARCH ON UNIFIED VISCOPLASTIC

DAMAGE RELATIONSHIP OF ANISOTROPIC MATERIALS

Zhou Baizhuo
(State Key Laboratory of -Structural Analysis of Industrial Equip ment
Dalian University of Technology, Dalian -116023)

Yang Shijie
( Aeroengine Research Institute, Shengyang 110015)
Nie Jingxu
(4th Dept. Beijiing University of Aeronautics and Astronautics, Bejjing 100083)

ABSTRACT With the help of combining continuum damage mechanics and vis—
coplastic theory, the unified viscoplastic constitutive model'" developed by authors is modi-
fied. A unified viscoplastic constitutive damage model of anisotropic materials under the alter—
native effect of creep and fatigue load is established. T he creep and fatigue property as well
as their damages for monocrystalline alloys DD3 have been predicted according to this model.
The durability and damage under the alternative effect of the creep and fatigue load for the

material under cyclic loading. T he predicted results are compared with test data.

Key Words Anisotropic material Monocrystal Creep Fatigue Damage

AN EXPERIMENTAL STUDY ON LOW CYCLE FATIGUE

LIFE OF IST TURBINE DISK IN AEROENGINE
Gong Mengxian, Huang Qingdong, Xiao Yuxiang
Gu Yuanxing, Zhao Xingming, Cao Fenglan
(Gas Turbine Establishment 610500)

ABSTRACT According to the standard load cycle spectrum, a stress analysis of
Ist turbine disk in an aeroengine was completed to determine its useful life. T he places, where

the centre hole came across the pin holes, were the dangerous points (so called check



