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AN FEM FOR NEARLY- INCOMPRESSIBLE VISCOELASTICITY AND

ITS APPLICATION IN PROPELLANT GRAIN STRESS ANALYSIS
Wang Yuanyou, Wang Xinhua, Hu Yafei
(Beijing Institute of Technology)

ABSTRACT Since solid propellant exhibit nearly-ncompressible material
behaviour, the displacement formulation of the finite element method is unable to give acceptable
solution to mechanical problems of these materials. T his paper introduces a new constitutive
relation based on Herrmann variational theorem for incompressible and nearly incom pressible
viscoelasticity. The corresponding finite element formulation is presented here and a computer
program VFAPINP is developed for solution to plane problems. The results show that the
approach and the computer program are valid for stress analysis of viscoelastic materials with all
admissible values of Poisson % ratio and particularly for the propellant grain stress analysis.

THREE- DIMENSIONAL FLOW FIELD INSIDE COMPRESSOR

ROTOR TIP REGION AT NEAR STALL CONDITION

Ma Hongwei,- Jiang Haokang, Li Yuchun
(Beijing University of Aeronautics and Astronautics)

ABSTRACT The three-dimensional flow field inside the tip region of a low speed
large—scale axial{flow compressor rotor-at near stall condition was measured with the help of a
five-hole conical probe \drived by a rotating four<oordinate probe traverse mechanism. Results
indicate that, radial migration of boundarylayer of blade suction surface is strong, which induces
a vortex nearby, flow separation appears on the blade suction surface, a blade scraping vortex
exists in the corner of the bldde pressure surface, strong mixing occurs between boundary layers
of the pressure surface-and the suction surface at median part of the rotor passage, which leads to
substantial deficits of total pressure and axial velocity. All of these forms a complicated flow field
in the rotor tip region.

EXPERIMENTAL STUDY ON ENGINE PERFORMANCE

AND INTERNAL FLOW FIELD UNDER INLET DISTORTION
Li Wenlan, Huang Zhitao, Hu Zhengfeng
( Nort hwestern Polytechnical University)

ABSTRACT A turbojet engine has been tested under the conditions of a series of
screen—-induced inflow distortion. Its compressor interstage flow field (static pressure, total
pressure and total temperature), inlet distortion transmission, temperature field at turbine outlet
and bed—tested engine performance were measured. T he measurements indicate that: the inlet
total and static pressure distortions are attenuated through the stages, the inlet total pressure
distortion induces total temperature distortion at the compressor outlet, the inlet pressure
distortion reduces the engine thrust and increases its specific fuel consumption. The tested data
reveal also that there exists probably a correlation between temperature distributions at turbine
outlet and compressor outlet.



