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Fault Diagnosis Analysis and Improvement Measures of
Supporting Ring of a Gas Turbine

SUN Jing-guo'? ,XI Yin-hua', JI Chen'? ,ZHOU Yu-hang'~
(1. No.703 Research Institute of CSSC,Harbin, China,Post Code ;150078 ; 2. National Engineering Lahoratory for
Marine and Ocean Engineering Power System, Harbin, China, Post Code ;150078 ;
3. Unit 91991 , Zhoushan , China , Post Code :316000 )

Abstract; The strength calculation , vibration mode analysis, low cycle fatigue analysis and fracture analy-
sis were carried out respectively in view of the failure of block loss of certain gas turbine supporting ring
during the test. The comprehensive analysis results show that the turbine supporting ring fracture failure is
caused by high and low cycle composite fatigue. Stress concentration in welds and threads leads to exces-
sive stress cracking. The fault can be eliminated by canceling the circumferential weld ,integrating the de-
sign of the cover enclosure and crescent-shaped plate and reducing the stress concentration.
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Fig. | Assembly structure of low pressure
turbine supporting ring
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Fig.2 Crack of welding line between inner enclosure

and crescent-shaped plate
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Fig.3 Tore and chipping of inner enclosure
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Fig. 4 Radial crack on crescent-shaped plate
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Fig. 5 The structure of inner enclosure and

crescent-shaped plate
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Fig. 6 Finite element model
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Fig. 7 Temperature distribution of the rated condition
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Fig. 9 Stress of welding line between inner enclosure

and crescent-shaped plate
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Fig. 11 Equivalent stress distribution of hollow location

of inner enclosure( MPa)
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Fig. 13 Fatigue arc on fracture surface of inner enclosure
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Fig. 15 Fracture surface morphology of welding line
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Fig. 14 Fatigue striations on fracture surface of
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Fig. 16 Fatigue arc on fracture surface of crescent-shaped

inner enclosure

plate
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Fig. 17 Fatigue striations on fracture surface of

crescent-shaped plate
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Fig. 19 Microstructure of crescent-shaped plate
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Fig. 20 Microstructure of inner enclosure
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Fig. 21 Schematic diagram of improved structure of

inner enclosure and crescent-shaped plate
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