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is employed to calculate thermal bending vibration response. T hese methods are verified by
thermal bending tests. In general, this numerical method is simple and applicable to the ther-

mal bending analyses and investigation of its influence on aircraft engine.

Key Words Temperature field Deformation Finite element methods

TOOTH CONTACT ANALYSIS
OF MODIFIED HELICAL GEARS

Fang Zongde
(10th Dept. Northwestern Polytecnical University. Xian 710072)
ABSTRACT An approach for calculating tooth working— surface contact and

tooth edge contact of modified helical gears is proposed. The generation of tooth surface and
Tooth Contact Analysis(T CA)of the modified helical gears under various errors can be simu—
lated on computer by the aid of this approach. Then, the tooth modification by changing tooth
profile of rack— cutter and by CNC machine is considered. As an example, T CA on pair of
modified helical gears is completed by using above metioned approach; and-.the improvement

for contact under errors is shown. This method can be used formodification of helical gears.

Key Words Helical gears Contact problems ~Simulation

LOADED TOOTH CONTACT ANALYSIS
OF MODIFIED HELICAL GEARS

Fang Zongde
(10th Dept. Northwestern Polytecnical University, Xi‘an 710072)
ABSTRACT A'simul ation approach for loaded tooth contact analysis is present—

ed. Deformation of the'\tooth, deflection of the supporting system, backlash between the
teeth, gaps on points except/temporary contact point, manufacturing and assembling errors
are considered. In this procedure, the accurate geometry resulted from T CA is foundation of
whole calculation, and the flexibility factor matrix by using finite element method is adopted.

Besides, the non-— linear contact analysis between multi— pairs of teeth can be done only

through the mechanical and geometrical analyses of single— pair of teeth.

Key Words Helical gears Bearing capacity Contact problems

RESONANCE INTERFERENCE ANALYSIS
AND RELIABILITY ASSESSMENT

FOR A FAILED TURBINE BLADE
Ou Yangde, Fu Xiaoping, Song Zhaohong
(4th Dept. Beij ing University of Aeronautics and Astronautics. Beijing 100083)
ABSTRACT A series of analyses for blades of second turbine in a given aero—
engine have been accomplished such as vibration analysis, resonance analysis, modal stress
analysis, and statistical analysis for the blade nature frequencies obtained in field and mass—
production. The failures of the blades have been investigated by the synthesis of the obtained

results and a resonance interference analysis. In result, the failure sources have been found
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out and some measures have been proposed for elimination of the failure modes.

Key Words Engines Blades Resonance Reliability estimation

FLOW VISUALIZATIONS OF FLOW FIELD

IN ENDWALL REGION OF A COMPRESSOR CASCADE

Ma Hongwei and Jiang Haokang
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijing 100083)

ABSTRACT This paper describes flow visualizations of the flow field in the end-
wall region of a compressor cascade. Within the cascade passage without radial clearance, it
was found that many low — energy fluids exit in the corner between the suction surface and
the endwall, and some vorticities of the corner vortex come from the leading edge horse shoe
vortex. Tangential migration of the pressure— side horse— shoe vortex leads to flow mixing
among the endwall boundary layer, suction surface boundary layer and the horse— shoe vor—
tex. Small radial clearance leads to a weak leakage vortex that is far-away from the suction
surface, while large radial clearance leads to a strong one closerto thesuction surface. T he
corner vortex is not obvious due to blowing of the leakageflow. In'the endwall region, reac—
tion among the vortexes and the boundary layers-result in much more flow mixing and un—

steadiness.

Key Words Cascades End effects Vortex—Flow visualization

EFFECTS OF BLADE CURVING ON

CLEARANCE FLOW LOSSES
Huang Hongyan, Han Wanjing, Wang Zhongqi
( Power Engineering Dept. Harbin Institute of Technology, Harbin 150001)

ABSTRACT Detailed experimental investigations of the flows in the cascades of
conventional straight blades and positively curved ones, both with 2. 3% tip clearance, were
carried out in a low speed wind tunnel. The measuring planes were arranged as 4 before, 11
in 4 after the cascades and 1 in the middle of the tip clearance. Flows inside the clearance
were searched in great detail with a micro five— hole pitot tube of 1mm head size and another
of 5 mm head size in the passage. The quite detailed information about the tip leakage flows
and the flows in the cascades has been obtained, such as flow vectors, pressure and loss distri—
butions throughout the clearance and in the passage. In comparison with the conventional
straight blades, positive blade curving decreases the flow vectors within the tip clearance and
also reduces the strength of the leakage vortex. As a result, the mass flux crossing the tip
clearance decreased, the interaction between leakage vortex and passage vortex in the curved
cascade also decreased. T hereby, the total flow losses downstream of the curved blade have
been cut down by 8%.

Key Words Cascades Bending FEnd effects Leakage Losses



