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Fig. 1 The structure diagram of the turbine blade
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Table 1 Normal chemistry of the K488 Alloy Wy /%
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Fig. 2 The main process flow
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Fig. 3 The fluorescent display of the blade’s endocone
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Fig. 4 The X-ray results of the blade’s endocone
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Fig. 5 The display micromorphologies of the defect location 1 under SEM

- L

TR R B ash e

‘s

e v SR 00y
(c) RImIRARE (d) MR ZLL
[El6 HLUSRELRASR
Fig. 6 Microstructure morphologies of the cracks
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Fig. 7 EDS analysis results of the crack edge
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Fig. 8 The metallographic morphologies of the section of the tenon
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Fig. 9 The display micromorphologies of the defect location 2 under SEM
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Fig. 10 EDS analysis results of the particle phase
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Fig. 11 Simulated results of the solidification sequence of the blade
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Table 2 EDS analysis results of the particle phase wg/%

C-K O-K Al-K Ti-K Cr-K Co-K Ni-K
3.98 10.26  14.05 10.66  10.25 8.35 42.44
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Fig. 12 Fluorescence display and microscopic porosity of the tenon before and after hot isostatic pressure
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Defect Analysis of a Large Size Gas Turbine Blade

LI Yang', WU Bao-ping', CHEN Su-yong®, WU Jian-tao®, LI Jun—tao'
(1. Gaona Aero Material Co., Ltd., Beijing 100081, China; 2. Dekai Intelligent Casting Co., Ltd., Zhuozhou 072750, Heibei,
China; 3. Central Iron & Steel Research Institute, Beijing 100081, China)

Abstract:

The fourth stage turbine blade is the key component of a large gas turbine, which is made by integral precision
casting. The blade investment casting is composed of tenon, edge plate, blade and blade crown, and belongs
to large-size equiaxed crystal turbine blade. Due to the change of section caused by the structure of the tenon,
blade body and blade crown, it is easy to produce metallurgical defects in the thick part of the tenon in the
process of casting solidification and cooling. The macroscopic position and size of the defects were determined
by fluorescence permeation test. The depth of the defect was determined by X-ray transillumination of the
defect site. Scanning electron microscopy (SEM) and metallographic detection were used to determine the
size and morphology of the defects. The results of metallographic detection were consistent with those of the
fluorescence permeation detection. Through the above detection, the defects of the blade tenon were analyzed
as cracks and microshrinkage, and the causes and mechanisms of the defects were analyzed.
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