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COMPREHENSIVE CONDITION MONITORING

OF GEAR OPERATION
Wang Tong, Gao Xueguan, Qiu Liangheng

(Shanghai Jiaotong Universrty)

ABSTRACT The comprehensive condition monitoring has been proposed by the
anthors with six kinds of condition monitoring methods: temperature, vibration, noise,
ferrography, infrared spectrum and surface roughness. The research on combined application
of these methods has been conducted on a gear test machine (Type CL-100) to develop the
technique, method, theory and application of the comprehensive condition monitoring. T he
comprehensive condition monitoring research is integreted with the pull life experiment.
Some of primary experiemental results given in this paper show that the comprehensive
condition monitoring with the various methods is much better than that only with one or two
methods, especially for monitoring all forms of machine component surface damage such as
pitting, wearing and so on.

AN EQUIVALENT WEIBULL DISTRIBUTION METHOD FOR

MECHANICAL RELIABILITY ANALYSIS
Wu Liyan, Liu Geng, Wang Buying
( Northwestern Polytechnical University )

ABSTRACT A new reliability analysis-method is presented which is called
quasi—pure—probabilistic method (QPPM). On'the basis-of the present method, equivalent
Weibull distribution method-(EW.M ) “is_established for the reliability analysis of machine
elements. Weibull distribution can express different distribution forms, so it is a more
suitable method—to _describe random—parameters with different distribution forms in
mechanical reliability analysis.\ T he eal culation accuracy of the EWM is higher than that of
the equivalent normal distribution mehtod (ENM) in reliability prediction. The present
method is intelligible in concept, convenient in use, and has more important significance for
reliability prediction-of mechanical products with higher reliability requirements.

PREDICATION OF FASTENNING CAPACITY OF

SCREWED JOINT STRUCTURE WITH CONE ASSEMBLY
Dong Benhan and Gao Pengfei
(Sheny ang Aeroengine Research Institute)

ABSTRACT Assembly and cone assemble are employed between jointed pants
for meeting the requirement of selfcentring. T he fastenning capacity of rotator screwed joint
with cone assembly can not be calculated according to traditional method, because it is not
only related to elastical deformation of jointed parts but also to friction condition and slide
condition between contact cone surface under simulation conditions of the geometry and
assembly technique. A model test has been conducted to research the mechanical behaviour of
the jointed parts in assembling and loading process. The load-deformation relation of jointed
parts reveals the difference between the plane assembly and the cone assembly. T he relation
of the former is linear and that of the latter nonlinear. In this research the loose condition of
joint structure was defined experimentally as that the strain of cone parts equals to zero and
the correlated load is named for loose load (or bearing capacity). Based on the test results the
cone assembly jointed structure increases loose load owing to the friction factor. We have
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been predicted loose load of real jointed structure in an aeroengine by means of the model test
and investigated the factors which have influence on bearing capacity.

NUMERICAL MODELLING FOR GAS DUCT IN

TUBOANNULAR COMBUSTOR
Li Changlin, Yao Jixian, Liu Wei
(Northwestern Polytechnical University )

ABSTRACT A numerical approach to modelling of hot-gas duct in tuboannular
combustor is suggested. The modelling scheme is based on five controlling rules: top and
bottom curves on central profile, radii of top and bottom arcs of cross sections, and area of
cross sections. A three-dimensional hot—gas duct is regarded as a stacking of finite two—
dimensional cross sections constrained by the rules. A brief analysis of computed rules is
presented as well. As an example the hot-gas duct of SPEY engine is computed by using this
method. Comparison between the computed cross sections and real ones obtained from SPEY
technical drawings shows that the method is effective and practicable.

STUDY ON RELIABILITY DESIGN OF TURBINE BLADE
Shi Jinyuan
(Shanghai Power Equip ement Research Institute)

ABSTRACT A reliability design/ method—is presented for fatigue strength of
turbine blades. The method considers-static. stresses;—~dynamic _stresses and the blade
endurance strength as randomvariables. The scatter effects of the centrifugal tensile stress,
the centrifugal bending-stress and the gas bending stress-are taken into consideration when
the distribution parameters of static stresses are-determined. The scatter effects of the static
natural frequency, the dynamic natural frequency, the stimulus and the amplification factor
are considered as the ‘distribution parameters of dynamic stresses are determined. T he
distribution parameters of the blade endurance strength are determined under the condition
that the scatter effects of the corrosion correction factor, the surface quality correction
factor, the stress concentration correction factor, the dimension correction factor and the
material fatigue limit are taken into account. T he distribution parameters of the fatigue stress
and the fatigue strength for turbine blades are obtained by the plotting method from the
blade endurance strength graphs. The reliability of turbine blades can be estimated in the
designing stage by use of interference models for fatigue stress distribution and fatigue
strength distribution, which provides a scientific basis for designers to analyze and improve
reliability of the turbine blades.

EFFECT OF SOME LOAD FACTORS

OF BIRD IMPACT ON BLADE RESPONSE
Yin Jing (Narjing Aeronautical Institute)

ABSTRACT The effect of some load factors of bird impact on blade response is
analysed in this paper. These factors include momentum transfer, load-duration, loading
location, and spatial distribution of loads. The finite element method is used to compute the
nonlinear transient response of the blade by means of simulating a real blade with a
rectangular cantilever plate and simulating bird impact loads with shock loads. By computing
and comparing the response of the cantilever plate to various load factors, the following



