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NOMENCLATURE

5 : Spectrum parameter

ya : Model parameter

Y : Heat transfer coefficient

7/ . Thermal value

7, : Digital value for the object radiation
7, : Thermal value for the measured total radiation
Vi : Correspondence parameter

Va : Object temperature(K)

7 ,,s - Temperature of surroundings

7,,, - Atmospheric temperature

7 o : Temperature of measurement target
/4 : Equivalent water content

e : Emissivity

p . Reflected ratio

0 ¢ Stefan-Boltzman constant

T : Transmissivity
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ABSTRACT

Nondestructive Evaluation on Metal Material Surface
Corrosion and Inside Defect of Infrared Thermography

Technique Application

Ko Myung-Seok
Adviser : Prof. Kim Jae-yeol, Ph.D.
Dept. Precision Mechanical Engineering

Graduate School of Chosun University

Non-destructiveness estimation (Non-Destructiveness Estimation ; NDE)
grasps loading condition or environment condition of material and it 1is
destruction nondestructiveness measure technique that evaluate integrity of
material synthetically forecasting life-time of material mechanically.

Because can deteriorate performance and life of construction remarkably in
case material that do heterogeneous in material holds, existence and
nonexistence of those, form, position grasping are very important.

There are radiant radiographic testing (R.T : Radiographic Testing),
magnetic Particle Testing (M.T : Magnetic Particle Testing), ultrasonic (U.T :
Ultrasonic Test) etc. various kinds by testing in reply, but a seen treatise
wishes to judge measurement existence and nonexistences of various defect of

metal material using infrared rays thermal image cameras.

- VIl -



Non-destructive test method that use infrared thermography is the one of
most useful tool that is used extensively over factory repair, process of
production of product and monitoring and research, development etc.. industry
whole the estimate enemy, procure thermal image by infrared detector can be
problem solution of priority in system and structure on childhood, and is used
to purposes for various prevention of disasters because can detect characteristic
by heat distribution of target object.

infrared thermography detects infrared rays that is emited in surface of
object temperature distribution of the object place that temperature is high
thermal image (thermal imaging) that appear marking red color, low place blue
color be.

That is, can receive temperature distribution of object surface from one burn.
Therefore, it can measure temperature of each point as well as can know
temperature distribution of the construction surface if display applied heat
material from burn through thermo camera thermally.

Infrared Thermography (Infrared Thermography) is a two-dimension,
nondestructiveness examination technology of change of place candle light
method that can be selected usefully in nondestructiveness estimation of
material that have thermal special quality thus.

To analyze surface lower form of object using thermo camera, need heat
energy delivered in body using active photographing method usually.

Infrared thermography gives a lot of informations about nondestructiveness
estimation essential factors such as depth in thermal resistance of defect, size,
surface.

In this research, I wish to measure corrosion and defect of metal site using
such infrared thermography cameras.

Defect of metal site selected by 2 types and first corrosion measurement and
second by rust of SM45C metal material be inside defect of stainless metal
material and achieve estimation the nondestructiveness enemy because use

infrared thermography cameras wish to .
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Fig. 3-2 Circle corrosion defect and dimensions in carbon steel

Fig. 3-3 Rectangular corrosion defect and dimensions in carbon steel
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Fig. 3-4 Rectangular corrosion defect and dimensions in carbon steel

Fig. 3-5 Crack defect in carbon steel
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Fig. 3-7 Experiment diagram for defect detection
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Fig. 4-2 Specimens (Stainless steel)

Table 4-1 Property and dimensions of exp. material

dimension Thermal conductivity
(LxWxH, mm) (k, W/mK)
Stainless 50x50%10 14.40
Air(Defect) @20, 10x50, 25-@2 0.014
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