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3-D FINITE ELEMENT CYCLIC SYMMETRIC
AND CONTACT STRESS ANALYSIS

FOR A COMPLETE GEAR TRAIN
Yin Zeyong, Xu Youliang, Gao Xiangqun, Wei Gang
(Nanhua Power Plant Research Institute)

ABSTRACT A complete gear train of a reduction gearbox is the object of finite element
stress analysis. One of the basic segments of the complete gear train is taken as the computational model
in the light of the cyclic symmetry of the gear train, meanwhile the contact transmission forces between
the corresponding meshed teeth are considered in the analysis of the model. For simplicity the
corresponding meshed lines are used instead of the actual contact surfaces. Both torque and centrifugal
loads are involved in the analysis. The stresses in all the parts of a complete gear train can be
determined by one analysis. The computed results show that the contact force on a meshed tooth is
correlative not only to the length of the meshed line, but also to its positions;-and, moreover, the neglect

of the stress resulted from centrifugal load is inappropriate to a high speed gear train.

OPTIMUM BALANCING OF FLEXIBLE ROTOR
Liu Qizhou and Tao Xiande
(Northwestern Polytechnical University)

ABSTRACT A new criterion for optimum balancing of a flexible rotor is introduced,
which is the minimum '‘rotor strain energy criterion with constrains. This criterion meets the
requirements for integral design of structure-strength and performance of a gas turbine aeroengine. In
this criterion the balance correction masses (qtiantity and orientation) are the optimum design
variable, the objective-function of optimization is the total strain energy of the fotor and its supports.
The response amplitudes at several cross-section along the rotor are taken as its constraints. The
Powell’s method and the net random-ray method are cljosen as optimum methods. A program is written
with FORTRAN 77 for the whole optimization procedure. The program has been testified by a

numerical example in comparison with its experiments.

STUDY ON PERFORMANCE OF SQUEEZE FILM DAMPER

WITH OIL-AIR TWO-PHASE FLUID
Shen Xinmin, Li Qihan, Du Lijie
(Beijing Uncversity of Aeronautics and Astronautics)

ABSTRACT This paper presents an analytical method for lubrication film performance
of squeeze film damper with oil-air two-phase fluid on the basis of the testing results and numerical
analysis of oil film cavitation. The calculational results for the pressure distribution of lubrication oil
film are in good agreement with the experimental results. The damper performance data obtained from

two-phase fluid analysis are also compared with the results calculated by pure oil film damper. It is
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proven that the data can be used for the engineering analyses. The analytical method can be extended

for the other bearings with similar lubrication film of oil-air two-phase fluid.

A FEM OF THERMOELASTO—PLASTIC ANALYSIS

WITH DUE REGARD FOR LOADING PATH
Zhang Dongxu and Song Limin
(Dalian University of Technology)

ABSTRACT Until now a lot of investigations have been done on the thermoelasto-
plastic analysis. Its genaral approach is to add up all the external forces on the structure to form a so-
called load vector and to divide the element states into elastic, plastic and elastplastic elements, but the
variation of the element states during the loading procedure and the loading path are always ingnored.
In fact these two factors do affect the reliability of the }malytic results. In order to improve the
accuracy of the thermoelasto-plastic analysis, two algorithms are proposed which imitate the loading
path and take the shifting of the element states into account. The external forces are expressed as the
functions of time respectivley. Thereby the analysis procedure corresponds to'\the loading procedure.
The element states are classified into six kinds according to the different 'stress-strain states. Thus a
program system is developed. Two examples are given to show the difference between the analysis

results under different loading path.

A NEW MECHANICAL MODEL AND ALGORITHM

FOR FINITE ELEMENT ANALYSIS OF CONTACT PROBLEMS
He Junyi

(China Aero-Information Center)

ABSTRACT A new mechanical model for FEM analysis of contact problems is
presented, in which a nodal point on the surface of contact body comes into contact with an arbitrary
point on the surface of target body instead of the nodal point pair model. It is convenient to construct
FE nets. The boundary conditions such as stick , slid with friction and open contact were given in terms
of this model. The contact boundary conditions as Lagrangian multipliers are substituted into the
functional according to the principle of modified potential energy and therefrom the symmetrical
nonlinear governing equations are deduced for the static and dynamic contact problems with material
and/or geometric nonlinearities. Due to the symmetrization of equations, the general effective solution
methads of nonlinear equations can also be used to the contact governing equations. In the paper the
judgement criteria of contact conditions after each iteration are presented, which can decide whether

and how the contact conditions of each contact nodal peint to be modified.



