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of the fractional dmension of time- serial vs the paraneter isobtained, w hich can identify
critical bifurcated param eters of nonlinear dynamical systen quitewell

KeyW ords Rotor systean Bifurcation Parameters Recognization

BIFURCATIONSOF NONL INEAR
ROTOR—SFD SUPPORT ING S STEM

Zhao Y onghuiand Zou Jingxiang
(Dept o Astronautics andM echanics of H arbin Institute of technology, Harbin 150001)

ABSTRACT Periodic olutions of nonlinear rotor- SFD supporting system are
calculated by using N ewv ton- Fox shooting method and p seudo- arc length continuation pro-
cedure A coording to multi- variable Floquet theory, bifurcations and stability of the systam
areanalyzed Bifurcation diagram sof the system are obtained from on Poincarémap. The re-
sults show that the motion of the rotor systan undergoes nonlinear dynam ics phenomena,
such asperiod doubling bifurcation, tangent bifurcation and s on

KeyW ords Rotor systan Shooting method Bifurcation Stability

RESEARCH ON UNIFIED VISCOPLASTIC
DAM AGE RELATIONSHIPOF ANISOTROPICM ATERIAL S

Zhou Baizhuo
(State Key Laboratory.of Structural Analysis-of |ndustrial Equipment
D alian University of~Technology, Dalian 116023)

Y-ang Shijie
( A'eroengine Research Institute, Shengyang 110015)
Nie Jingxu
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)
ABSTRACT W ith the help of combining continuum damage mechanics and vis

coplastic theory, the unified visooplastic constitutive model'™ developed by authors ismodi-
fied A unified visoop lastic constitutive damagemodel of anisotropicmaterials under the alter-
native effect of cregp and fatigue load is established T he creep and fatigue property asw ell
as their damages for monocrystalline alloysDD 3 have been predicted according to thismodel
The durability and damage under the alternative effect of the creegp and fatigue load for the
material under cyclic loading The predicted results are compared w ith test data

KeyW ords A nistropic material M onocrystal Creep Fatigue Damage

AN EXPERM ENTAL STUDY ONLOW CYCLE FATIGUE

L IFEOF 1ST TURBINE D ISK IN AEROENGINE
GongM engxian, Huang Qingdong, XiaoY uxiang
Gu Y uanxing, Zhao Xingning, Cao Fenglan
(Gas Turbine Establishment 610500)
ABSTRACT A coording to the standard load cycle pectrum, a stress analysis of
1st turbine disk in an aeroenginew as comp leted to detemm ine itsuseful life Theplaces,w here
the centre hole cane across the pin holes, were the dangerous points (s called check
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points). A n experimental rotor of the 1st turbine disk had been designed to model the stress
gectrum on the check points The high tenperatureL CF (low cycle fatigue) test of an old
disk was al® conducted at B804 - the disk LCF tester in GTE (Gas Turbine
Establishment). The test indicated that cracks energed on the check pointsof 5 from all of
16 pin holeson the old disk as the 6047th cyclew as completed and the crack extended life is
2886 cycles The comparative analysis of the test results of the old and nev disks indicates
that L CF crack grow th life and fault life with reliability 99. 87% and degree of confidence
95% for the 1st turbine disk are 1132 cycles and 2072 cycles regpectively.

KeyW ords Turbines Discs Fatigue life Experiments

A STUDY ON FATIGUE PROPERTY
OF AUSTENITICW ELDED JOINTS IN STATE

OF DEFORM ING RECRY STALL IZATION

Ruan M iging and Fan Y inhe
(2ndDept N anjing University of A eronautics and A stronautics, N-anjing |210016)

ABSTRACT The postweld heat- treatment cannot'obviously mprove the het-
erogeneity of microstructure and mechanical property-in-1Cr18N i9T iwelded joints, in partic-
nlar for increasing their fatigue property, because there-is no allotropic modification in
1Cr18N i9Ti alloy, an austenitic staintess steel D efomm ing recrystallization can be used to bet-
ter themicrostructure and mechanical-properties of austeniticw elded joints, and then to en-
hance their fatigue resistance remarkably. This paper mainly discusses the mproveanent of
the microstructure and fatigue property_in 1Crl8N i9T iwelded joints, and verifies it by the
low - cycle fatigue tests

KeyW ords A ustenitic stainless alloy W elded joint Recrystallization
Fatigue property

DY NAM IC BEHAVIOUR INVESTIGATION

OF TAPER BEAM W ITH SIDEW ISE CRACK
Xing D eshun
(Gas Turbine Institute, Chendu 610500)

ABSTRACT Emergence of crack causes local flexibility variation of the compo-
nent A linear elasticity theory of fracturemechanics is applied to deriving the strain energy
released by the crack A coording to Castigliano theoren, elanentsof local flexibility matrix
are obtained,w hich can correct the stiffnessmatrix of the taper beam. T he dynan ic behaviour
of the taper beam has been found out by meansof finite elenent method T he effectsof rela-
tive depth of crack, crack location, ratiosof length tow idth andw idth to taper thicknesson
natural frequency have been numerically investigated and the relevant experiments have been
conducted to testify the calculation results
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