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ometry. The system also provides the ability of editing the pipe’s property and shape and a—
bility of interference and clearance checking. The piping object is capable of intelligent re—
sponse to the change of the joint. The system can also serve as a piping system of automo—

bile, or for petroleum and chemical field.

Key Words Aircraft engines Computer aided design Pipeline laying

VIBRATION ANALYSIS
OF BLADED DISC COUPLING SYSTEM

WITH FRICTION DAMPING
Hu Xunfeng, Wang Qingmeng, Zhang Jin
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijing 100083)
Liu Xiaoping

(Dept. of Mech. and Elect. Eng. Beijing University of Posts and Telecommunications, Bejjing )

ABSTRACT Nonproportional viscous damping is used to simulate the effect of
frictional constraint at the shroud interfaces. The effects on_the natural vibration behavior
and dynamic response are investigated.- The damping matrix and stiffness mdtrix of the inter—
faces in local coordinate system are presented by using the equivalent viscous damping and
stiffness coefficients of the spring/friction model. Tthe response displacements and the corre-
sponding response stress distributions of-the coupling system under three kinds of boundary
conditions at shroud contact interfaces are obtained respectively by using mode superposition
method. The calculation\method;-the basic analysis appreach and the important conclusions
provided in the paper-may ‘be available for-reference in the designing, development and modi-
fication of turbomachinery.

Key Words Friction dampers~ Viscous damping coupling Vibration analysis

A FINITE ELEMENT METHOD FOR STRUCTURE

OF VISCOELASTIC MATERIALS
Yang Xiaoguang and Geng Rui
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijing 100083)

ABSTRACT On the basis of the Walker viscoelastic constitutive theory, after
developing aself— adaptive time integration method for the constitutive equation, the authors
implemented the Walker constitutive equation into the general— purpose non— linear finite
element software ABAQUS through the user — defined subroutine UM AT, and finished
benchmarks for rate dependence, cyclic, thermal recovery, non- thermal and varied loading
conditions. In coded subroutine four element types were included, and the integration method
has the monitor mechanism for successful integration. In the light of comparison with the re-
sults in publication, the calculated results are satisfied, and the accuracy and efficiency are ac—
ceptable. The coded subroutine can be applied to the nonlinear structure analysis of aero—
engine hot sections.

Key Words Viscoelasticity Constitutive equation Finite element methods



