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ABSTRACT

Integrity Estimation of Gas Turbine Blade Apply

Infrared Thermography Technique

Choi Choul-Jun
Advisor : Prof. Kim Jae-Yeol Ph. D.
Department of Precision Mechanical Engineering,

Graduate School of Chosun University

Key part of main equipment in a gas turbine may be likely to be damaged
due to operation under high temperature, high pressure, high-speed rotation, etc.
Accordingly, the cost for maintenance increases and the damaged parts may
cause generation to stop. The number of parts for maintenance also increases,
but diagnostics technology for the maintenance actually does not catch up with
the demand. The surface of a blade is thermal-sprayed, using powder with
main compositions such as Ni, Cr, Al, etc. in order to inhibit hot oxidation.
Conventional regular maintenance of the coating layer of a blade is made by
FPI (Fluorescent Penetrant Inspection) and MTP (Magnetic Particle Testing).
Such methods, however, are complicated and take long time and also require
much cost. In this study, defect diagnostics were tested for the coating layer of

an industrial gas turbine blade, using an infrared thermography camera. Since
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the infrared thermography method can check a temperature distribution on a
wide range of area by means of non—contact, it can advantageously save
expenses and time as compared to conventional test methods. For the infrared
thermography method, however, thermo-load must be applied onto a tested
specimen and it is difficult to quantify the measured data. To solve the
problems, this essay includes description about producing a specimen of a gas
turbine blade (bucket), applying thermo-load onto the produced specimen,
photographing thermography images by an infrared thermography camera,
analyzing the thermography images, and pre-testing for analyzing defects on
the coating layer of the gas turbine blade. In this investigation, we evaluated
diagnoses of a defect concerning coating of land-base gas turbine using infrared
thermography camera. In this camera method has a strong point which is able
to save time and costs compared with former method. Because it can be long
field acquire temperature distribution by using non-—contact method. But it has a
week point that method applies thermal load about inspection sample. Presently,
Method used widely in detection of crack is ultrasonic inspection. But this
method, There is problem in application in place that uneven surface. In order
to check cracks on a blade coating of a gas turbine, a part with cracks in a
waste blade disposed after having been used in the field was extracted to
produce a sample. So we apply the method by a infrared thermography camera
to the produced sample, the sample was heated by means of a halogen lamp. In
this paper, we want to describe production of land-base turbine sample, a
method of applying thermal load at produced sample, infrared thermography
camera technique, an analysis technique of thermography, a defect analysis of

coating of land-base gas turbine blades.
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Table 1-1 Full equipment cycle of gas turbine main parts

Examination
Driving cycle | Refreshing/equipm
Division cycle Use form
(Exhaust) ent cycle
(GE Recommendation)
1th Bucket 24,000 hour 72,000 hour 16,000 hour 2th refreshing 3th use
1th Nozzle 24,000 hour 72,000 hour 16,000 hour 2th refreshing 3th use
When inspect When assemble Whole provisions replace
Bolt Do not reuse
rotor accuracy dissolution at dissolution assembly
W510D5 : 30 GT11IN : 10 year | Reusability after wheel
Rotor 2,825 times
year GE : 10~15 year realignment
RBE Rotor 4,762 times
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IR CAMERA

Hot Air ventilation

Fig. 2-19 Diagram of Heating System using Hot Air
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Fig. 2-20 Position of specimens to measure

Fig. 2-21 Halogen lamp experiment for crack detection
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Fig. 3-2 General thickness of blade wall
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Temperature( C)

Fig. 3-3 IR Image for specimens (before coating)
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Fig. 3-4 Temp. distribution before coating
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Fig. 3-5 IR Image for specimens (heating start)

Fig. 3-6 IR Image for specimens (after 40minute)
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Fig. 3-9 IR image for specimens(last heating)
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Fig. 3-32 Image for crack by using camscope
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Fig. 3-33 Microscope image for new specimens(7PASS, 11PASS)

Fig. 3-35 Microscope image for used specimens(U4TIN1, U4TOUT1)
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