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Fatigue Crack Growth Behavior
of Steel for High Speed Rail Crossing
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Abstract

Fatigue crack growth tests were carried out using high manganese cast steel under constant amplitude
loading. Average crystal grain sizes of the material are 200ym and 1000zm. For this material AK m 18
about 8MPay m which is quiet large as compared to the general structural steels and the crack growth
rate is lower than the general structural steels especilly in the low AK regsion. The reason of this
behavior is crack closure due to fracture surface roughness and fretting oxide. The relationship between
da/dN and the AK,, was represented by narrow band regardless of the stress ratio.
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Table 1 Chemical composition (wt. %)

C Si {Mn| P S | Cu| Ni | Cr | Mo | Fe

101 | 0.71 |12.1410.026(0.002{ 0.06 | 0.08 | 0.08 | 0.02 | Bal.

Table 2 Mechanical properties

Grain 0.2% Proof Tensile Rupture
size stress strength elongation

2004 353MPa T92MPa 32%

1000m 322MPa 575MPa 28%

grain size
: 200 em | DS | 10004 m
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Fig. 2 Dimension of CT specimen
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Fig. 3 Relationship between da/dN and AK
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Fig. 5 Relationship between da/dN and AK,
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(@) Crack growth along slip

boundaries

(c) An example of bridging

Fig. 6 Fatigue crack growth aspects observed

50 4 m

on the specimen surface. (R=0.1)

a) AK=11.6MPal m. AK= (c) AX=11.9MPa/ m.

Fig. 7 An example of secondary crack growth

process. (Grain size 1000im, R=0.6)
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Fig. 9 Macrographs of fracture surface
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(a) Fretting oxide (b) Secondary crack

?_ Grain size 200 4 m , R=0.1;, AK=10.8MPay m

(c) Ductile fracture(A) and brittle fracture(B)
Fig. 10 SEM photographs of fatigue
fracture surface
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