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A Study of the Fatigue Crack Propagation Behavior According to the
Moment Change using Infrared Thermography

Kyeongsuk Kim", Hyunchul Jung’, Chanjoo Pack™’, Dukwoon Jung' ", Hosub Chang ™"

il Abstract I

The objective of this study is to propose an effective method for measurement and analysis of fatigue crack. A
technique that can measure the statue of fatigue crack propagation fast and correctly for enhancing safety of
constructions and securing reliability is necessary. Moreover, the crack propagation behavior characteristics evaluation
technique has to be developed using this technique.

In this paper, fatigue crack was caused via the fatigue experiment with repeated load on the CT specimen that is
made up of STS304. Fatigue crack propagation was measured by tracing the position of the maximum temperature
according to the cycles using infrared thermography. The crack growth characteristics was evaluated by applying the
moment values on the measuring area to the measured value. As a result of this study, the possibility that the infrared
thermography could be applied to measure the fatigue crack was identified. Moreover, it was identified that fatigue
crack propagation have a relationship with the moment value of construction.
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Planck’s constant h=6.6256x10-34 J-s,
Boltzmann’s constant k= 1.38054x10-23,
Speed of light ¢=2.998x108 ms-1
Temperature of surface of targets T
Wave length X
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Table 1 Chemical compositions of specimen (%)

C St Mn Ni
0.04 0.52 1.04 8.31

Cr Mo Fe Cu
18.56 0.13 bal. 0.15

Table 2 Mechanical properties of specimen

Tensile strength | Yield strength Elongation
(MPa) (MPa) (*0)
530 220 45

£2,540.
2001

Fig. 1 Shape and dimensions of specimen
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Fig. 2 Set-up of fatigue test and Infrared camera

Fig. 3 Measurement of the fatigue crack using Infrared
thermography
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Fig. 4 thermography image of each specimen
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Fig. 5 Temperature curve at each cycle of 20kN specimen
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Fig. 6 Temperature curve at each cycle of 30kN specimen
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Fig. 7 Temperature curve at each cycle of 40kN specimen
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