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Estimating the Initial Crack Size Distribution of Thermite Welds Joint in
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Abstract - Thermite weld joint in continuous welded rail is constructed on-site and are more likely to have welding defects
compared to other welding methods. Therefore, fatigue life is determined by the size of cracks that occur in the weld zone due
to repeated loading. In this study, the results of existing fatigue experiments conducted were used to estimate the size of initial
cracks in the rail, and the Paris’ Law was used as the estimation equation. To estimate the initial crack size, fracture toughness
and material constants, which are major factors affecting fatigue life, were analyzed using specimens whose fracture surface was
easy to confirm through fatigue experiments. The mean and standard distribution of the initial crack depth were estimated to be

respectively 0.6 mm and 0.2 mm through crack growth analysis.

Keywords - Fatigue crack, Thermite weld, Continuous welded rail, LEFM, S-N curve, Initial crack size
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Fig. 1. Fatigue test results and S-N curves conducted by RTRI
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Fig. 2. Fatigue test results and S-N curve conducted by KRRI
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Fig. 3. Fatigue test results and S-N curves conducted by
Seoul National University of Science and Technology
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Fig. 4. Fatigue test results and S-N curves conducted by
Seoul National University of Science and Technology
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(a) Fatigue test results categorized by rail type
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(b) Fatigue test results categorized by usage status

Fig. 6. Proposed S-N curves for 5 %, 50% and 95 %
probability of failure
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Table 1. Fracture toughness of base material

Kic (MPa\/mm)
Country - -
Rail Head Rail Web
Domestic Studies 1429~1572 1398
Overseas Studies 1012~1644 1227~1335

Fig. 9. Photographs of the fracture surface used for
[17]

verification
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Table 2. Test piece information for initial crack size estimation
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