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A STUDY ON GH169 CRACK PROPAGATION UNDER
CREEP-FATIGUE INTERACTION

Yan Li, Jiang Wenglong, Zhou Hongfan
(Beijing Institute of Aeronautical Materials)

As a new technique of crack detection at high temperatures, Reversing DC
Electric Potential Method is used to study the crack propagation behaviours ¢f aero-
engine turbine disk material GH169 under creep-fatigue interaction at (7 C and at
different hold-times, The fracture surfaces has examined with a scanning electron
microscope, The experimental results indicate that the life prediction model by
hyperbolic sine function is superior to the life prediction model by Paris formulation
in correlativity with experimental data and predictability at the crack initiation
propagation, Meoreover, the former model is more convinient in application, It has
been found that the crack propagation ratio obtained in the case of gradually incr-

easing loading is smaller than that resulted from one-time loading,

EXPERIMENTAL RESEARCH ON 3D TURBULENT
GAS-PARTICLE FLOWS IN A COMBUSTOR OF CO-FLOW
JET WITH LARGE VELOCITY DIFFERENCE

Li Rongxian, Zhao Huiquan, Huang Xiaoqing,
Qiu Taiqing, Pan Min, Zhou Lixing
(Tsinghua Universityv)

The time-averaged and root-mean-square fluctuation velocities of gas and par-
ticle phases and particle mass flux distributions have been measured by a 2-dimen-
sional laser Doppler velocimeter combined with a sampling probe in a combustor
of co-flow jets with large velocity difference, The results show large velocity slip
between gas and particle phases, The gas-phase flow has astrong reverse flow in the
near-axial region, while particles keep their forward motion almost everywhere,
even in the strongly reverse flow region, The particle mass flux distributions mea-
sured have their maximum values in the near-axial reverse flow region, Presence
of high-velocity jets remarkably enbances particle mixing, All these facts reveal
the mechanism of flame stabilization and combustion intensification in the combustor
of co-flow jets with large velocity difference, The four peaks of gas turbulence
intensity observed in experiments demonstrate that the turbulence is caused by large

velocity gradient resulted from sudden expansion and high velocity jets, Particle
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turbulence intensity has the similar behaviour as gas one,but the former is not always
smaller than the latter, This means that the classical Hinze-Tchen’s theory of

particle following gas motion must be reexamined,

A STUDY ON EXIT RADIAL TEMPERATURE PROFILE OF
2D EXPERIMENTAL COMBUSTOR

, Li Jibao (chinese Gas Turbine Establishment)

Jing Rushan (Beijing University of Aeronautics and Astronautics)

The exit radial temperature profiles formed by four configurations of dilution
hole design have been studied experimentally on a two-dimensional experimental
combustor, According to the results the effect of different configurations of dilution
hole design on combustor exit radial temperature profile shows certain regularity,
A semi-é¢mpirical and semi-analytical model has been developed for predicting the
exit temperature profile of gas turbine combustor, The model can predict the effe-
ct of change in dilution zone design or combustion operating conditions on the va-
riation of combustor exit radial temperature profile based on exit temperatures meas-
sured before change, The comparison of the predictions with the measurements shows
excellent agreement, The model provides a guantitative design tool for adjustment

of temperature profile of gas turbine combustor,

ANALYSIS AND CALCULATION OF VAPOR PUMP
CHARACTERISTICS

Gu Min  (Nanjing Aeronautical Institute)

A calculation method of hydraulic losses in a vapor pump is proposed with re-
ference to calculation method for high-speed centrifugal pumps, The pressure distri-
bution in the collectors is determined by means of segmentation of flow together
with pipe line, therefrom the radial force, pressure head and vapor core variation
are found, Some numerical examples are also persented, The method can be applied
either to estimation of the characteristics of a new pump in its preliminary design

or to approximate evaluation of existing pumps,



