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ABSTRACT

Evaluation of Non-Destructive Reliability using
Infrared-Thermography Technology for Eco—Friendly Part
and Materials in Aero—Generator

Kim Sung-Hyun

Advisor : Prof. Kim jae-yeol, Ph.D.

Oept. of Advanced parts and materials engineering,
Graduate School of Chosun University

Unlike the generation methods based on the fossil fuel or uranium, the wind
power generation is an unlimited pollution—-free generation method that uses
the wind as a clean power source without the air pollution or radiation
exposure. Accordingly, the wind power generation is recognized as a
prospective alternative—energy source. In South Korea, the interest of the
wind power generation is increasing in the global climate change, the rapid
increase in oil prices, and the energy problem due to the strong dependence
on the imported energy (approx. 96%).

The ultrasound thermography detects defects by applying 20-30kHz ultrasound
waves to a specimen and sensor for the heat generated from the defective
part using an infrared thermographic camera. This technique draws the

attention as a next—generation nondestructive inspection technique in the

= Vil -



new and renewable energy, car, and aerospace industries, because it can
simultaneously inspect large areas and detect defects such as cracks and
delaminations in real time. Although the heating mechanism due to the
ultrasound excitation has not been precisely identified, it is presumed that
the thermomechanical coupling effect and surface, or internal friction are
the main causes. Observing this measured heat wusing an infrared
thermographic camera allows the detection of defects in or on the objects to
be quickly detected.

In this study, the ultrasound thermography is used to manufacture the
specimens of the wind power generator bearing and wind power generator
supplement flange, and the optimally designed ultrasound horn and ultrasound
excitation system are employed to detect the damage on part materials of the
wind power generation. In addition, the thermal flow analysis and imaging
ultrasonic thermography detection method are comparatively analyzed to
improve the detection reliability for the surface and internal defects of
part materials of the wind power generation, and to verify the field

applicability and reliability.

- viii -
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Fig. 2-1 Bearing damage image

Table 2-1 Bear ing damage shape
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7 i (Corroswn) 3}8+4] 313 (Chemical Attack)
dél(Electrlcal Pitting) Frosting

Z 21 (Erosion) Worm Tracks

3] 2 (Fatigue)

71414 52 (Fretting)

Fretting Corrosion

3 9= H%Oﬂ o3t &=

(High Chromium Damage)

Wire-wool, Black Scab

H] 74 4 (Non-homogeneity)

7] ¥ (Blistering), $%2(Porosity)
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A& A3lE-(Black Scale)
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Fig. 2-8 Infrared thermography (Pulse technique)
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Fig. 2-9 Infrared thermography (Lock—in Technique)
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