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Fig. 1 Location of the fault occurred in the
supporting rings of a turbine
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Fig. 2 Bolt fractured at the location of the transition

arc portion R and the recess at the root
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Fig. 3 Connection structure of the supporting

ring of the turbine
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Fig. 4 Trouble — shooting flow path
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Fig. 5 Whole picture and morphology of the

fracture location at the recess
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Fig. 6 Whole picture and morphology of the

fracture location at the root
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Fig. 7 Energy spectrum analysis of the surface area
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Fig. 8 Energy spectrum analysis of the central area
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Fig. 9 Crack along the crystal direction in the

longitudinal section of the bolt

(2) 7451

10

GH696

7451

6

Pb

GH696

Pb

GH202

GH696



0100

2014

12 o

B 10 i 8 M) AR R SR AT = AR A
Fig. 10 3D model for the whole connection

structure and the bolt
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Fig. 11 Temperatur field in the connection structure
under the full load operating condition of

the supporting ring
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Fig. 12 Stress distribution of the bolt under the
full load,slow speed and cold-state operating

condition( from the top to the bottom)
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Tab. 1 Strength reserve coefficient of the bolt at various

tightening moment and under the off — design conditions
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Fig. 16 Bolt fractured with coating 7451 being
applied and fracture location

( No. II fracture location)
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Fig. 17 Bolt fractured with lead powder being
applied and fracture location

(No. Tand I fracture location)
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Fig. 18 Application of the improvement version in

the examination of the trial4un test of

the whole machine
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= Current Status in the Study of the Humidified Combustion XI Dan WANG
Yang LIU Jian-zhong ZHOU Jun-hu ( National Key Laboratory on Clean Energy Utilization Zhejiang University
Hangzhou China Post Code: 310027) //Journal of Engineering for Thermal Energy & Power. - 2014 29
(1). -1~6

Firstly the authors described in detail the research findings in the humidified combustion of fuel from the following
two aspects: one is the influence of the humidification on the combustion characteristics of gas turbine combustors
and another is the influence of the humidification on the ignition characteristics and combustible limits of fuel. Sec—
ondly they also analyzed the conclusions currently obtained from the study of the humidified combustion. The air
humidification combustion can lower the combustion temperature of the flame change the chemical reactions during
the combustion and heat and mass transfer process and influence the flow field and configuration of the flame mak-
ing the flame tend to be instable and at the same time to lower the temperature in the combustion zone is favorable
to reducing the NOx emissions and of a major significance for reducing the NOx emissions from the HAT and 1GCC
etc. thermal cycles. Finally the authors pointed out that there do exist some shortcomings in terms of the humidi-
fied combustion and gave suggestions for the future studies in this regard on the basis of the foregoing research re—
sults. Key words: humidification steam injection humidified flame humidified combustion HAT ( humid air tur-

bine)

= Analysis of the Fault Occurred to the Connection Structure of the Sup-
porting Ring of a Gas Turbine WANG Ming—=in ( Naval Representative Office Resident in Harbin No.
703 Research Institute Harbin China Post Code: 150078) HE Jian-yuan LIANG Chen ZHANG Li-¢hao ( CSIC
Harbin No. 703 Research Institute Harbin China Post Code: 150078) //Journal of Engineering for Thermal Ener—
gy & Power. -2014 29(1). -7 ~12

To solve the supporting ring connection structure of a gas turbine on the basis of the fault phenomena being de—
scribed in detail analyzed were the harms caused by the fault from the viewpoint of the structures and planned was
a flow path for remedying the fault. Through a metallographic inspection of the bolt faulted and analysis of its frac—
ture rationality of the structure at the connection location a multi-eondition check calculation of the temperature
field and strength as well as the fault replay test of the above-mentioned items etc. the analytic conclusions were
verified the fault causes identified and an improved version proposed 1i. e. when the bolts are assembled no thread
grease should be applied and the above-mentioned bolts should be replaced with silver—plated ones. Through a trial—
run check of the whole machine the rationality of the improved version was proved. The remedy of the fault has
meliorated the supporting ring structure design of the turbine part of the gas turbine and at the same time enhanced
the reliability of the whole unit. Key words: turbine part of a gas turbine supporting ring connection structure

fault analysis test verification improved version



