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a standard deviation of negative three times (- 30) with the confidence level of 95% and
survivability of 99. 87%.

3. Finite element methods, especially 3D nonlinear FEM and dynamical FEM for
structure analysis have been developed substantially and extensively, and testified
experimentally. All of these methods open up broad prospects for FEM application.

4. Besides LCF prediction, a progress has been made in life prediction under the fretting—
creep, and creepfatigue interactions.

5. Achievements in measuring and testing techniques have been also gained so that the
effective means and conditions have been provided for experimental research projects-

The AESIRP is still going on. Its further achievements will been compiled in another

special issue.

AESIRP SPECIAL ISSUE

MEASUREMENT OF ELASTOPLASTIC STRESSES OF

ROTATING DISK IN-HOT STATE
Liu Xiangsheng
(Shengyang-Aeroengine Research Institute)

ABSTRACT The\ philosophy the measurement scheme the essential
technological data treatment and the error analysis in the measurement of elastoplastic
strains and stresses at median arid high temperatures are considered in this paper. The
method for identification of plastic state of the disk, as well as the approach to obtaining the
secant module and transverse deformation coefficient are presented. The accuracy of the
measurements is quite sufficient. The useful measuring and testing technique as well as

reference data are provided for the engineering utilization and theoretical analysis.

ANALYSIS OF THERMOELASTOPLASTIC CREEP

FINITE ELEMENT UNDER CYCLIC LOADING
Mu Xiaying and Hu Zhi giang
(Xian Jiaotong University)

ABSTRACT The incremental constitutive equations of thermoelastoplastic creep
analysis has been derived under the conditions of variable temperatures and loadings. T he
finite element basic formulation of the plane stress state has been deduced and the program
MTEPCA of its thermoelastoplastic creep analysis under cyclic loading has been worked out.
Two sophisticated problems in the programming have been tackled. One is how to improve
computational accuracy under the influence of various thermoelastoplastic creep factors. For
this purpose the subincremental method and the Newton iteration are applied to calculation

of the stress and the elastoplastic weight coefficient respectively, besides a high-accurate
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method is proposed for yield surface correction. T he other is how to deal with At and A€ of
plane stress problem becauase they are not equal to zero. The solution of this problem is

also provided in the program. Several numerical examples are given to check the reliability of
the MT EPCA program. The stress-strain hysteresis loops of the point A (danger point) on

the analogue sample under cyclic loading are analysed for the structural integrity research.

VARIABLE AMPLITUDE LCF LIFE PREDICTION METHODS
Wang Liisheng, Ru Meixiu, Cao Fenglan, Gong Mengxian
( Gas Turbine Establishment)

ABSTRACT This paper describes our variable amplitude LCF life prediction
system based on the strain fatigue theory. T he local stress-strain method modified by us is
more accurate than the conventional local stress—strain method, T his method is provided for
disk life design. T he presented system is also capable of accurate prediction of the variable
amplitude LCF life according to the statistic data of smooth round bar specimen LCF lives to
failure, so it is quite a convenient and simple experimental estimation method. Finally, the
new method used in the presented system for detemining the reliability life'of rotating disks
is better than the method in EGD -3 stress standard.

STRESS INTENSITY FACTORS AND THE PROPAGATION OF

SURFACE CRACK IN TURBINE DISK
Zheng Guanghua and Xia Deyi
(Beijing University of Aeronautics-and Astronautics)

ABSTRACT A displacement _method is provided to determine the stress
intensity factors of nodes on\crack surface-in cracked body. The K at the points along crack
front of surface crack are obtainedfrom the curve of K/ versus r by the extrapolation. The
K1 of semi-circular and-semi-elliptical surface crack in the finite-thickness plates subjected to
tensile load are calculated by the three—dimensional finiteelement method. T he photoelastic
experiments with stress frozen method are made to examine the accuracy of the calculated
results by the present method. Based on the expression proposed by Elber and Newman for
the crack growth rate, the crack growth pattern and the life prediction of semi-elliptical crack
in a turbine disk of a jet engine are investigated. It is shown that the method presented in this

paper is simple and convenient to analyse surface crack problems of engineering components.

A LARGE ANALYTICAL DEFORMATION METHOD

FOR PREDICTION OF DISK BURST SPEED
Hong Qilin and Wang Ping
(Beijing University of Aeronautics and Astronautics)

ABSTRACT A new method has been elaborated to predict the burst speed of
aeroengine disks. The disks should overspeed or even break due to malfunction of control
system, shaft decoupling or afterburning failure. In order to avoid catastrophic failure of an
engine, it is required to allow a margin of the disk burst speed. When the maximum rotor

speed approaches to the disk burst speed, the plastic strain attains to large value in strain—



