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STATISTICAL FAI..  RE PREDICTION MODELS

FOR ST: «ZTURAL CE:r AMICS
Yang Xiaoguang and Xiong Changbing
(Beijing University of Aeronautics and Astronautics)

ABSTRACT The Weibull/P1A (Principle of Indepent Action) and Batdorf models are ap-
pied 1o statistical analysis of fracture strength ~¥ structural ceramic components with crack in body un-
der multiaxial stresses . As an example, the probability of failure distributions for H. P. Silicion Ni-
rride disk fracture strength under high speed rotation has been estimated numerically with a finite ele-
ment method on the basis of the model parameters obtained from 3— point bending experiments of H.
P. Silicion Nitride, and compared with experimental data available from literature. The results indicate
the considerable superiority of the Batdorf model over the Weibull/P1A model in accuracy and confirm
the non-conservative nature of the latter.

A MULTI-OBJECTIVE OPTIMUM DESIGN METHOD FOR
A RADIAL-AXIAL FLOW TURBINE WITH THE OPTIMUM CRITERIA
OF BLADE TWIST AT OUTLET OF BLADES

Chen Lingen (Naval Academy of Engineering)

ABSTRACT This paper provides a multi-objective optimum desigh method for a radial-
axial flow turbine stage. The method takes the parameters. in mean radius, i\e. . footistys = (s
w,)cosB3,. and the criteria of blade twist at the outlet of the-blades as design variables. and selects the
internal efficiency in the design conditions and the total weightof the turbine stage as abjective func-
tions. The model presented is a_nonlinear multi-objective programiming problem of two objective func-
tions with 29 constrained-functions and 6 variables:— The mathematical model for optimization and
some analytical results of single- and multi-objective optimization for a variety oi twisted blades are al-
su presented in this paper. The numerical-tésults  demonstrate the validity and effectiveness of the
method.

COMPUTATION OF THE DETACHED SHOCK SHAPE
IN A SUPERSONIC OR TRANSONIC CASCADE

Hua Yaonan (Institute of Engeneering thermophysics)

ABSTRACT A method is presented for determining the shape of the detached shock and
the flowfield in the supersonic entrance region on an arbitrary stream surface of revolution . The e-
quation of characteristics and the carresponding equation of compatibility are derived. The shape of the
detached shock obtained is taken as the initjal- value curve to calculate the flowfield in the supersonic
entrance region by means of the method of characteristics. As an application of the present method ,
three stream surface of revolution in a transonic compressor roto have been calculated . The results
show that the method is effective and useful to determine rapidly the shape of the detached shock wave
as well as the flowfield parameters in the supersonic entrance region . including the unique mnaidence
angle in a supersonic or transonic compressor blade row,



