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Analysis of Crack Initiation and Propagation process in Delayed Fracture by
FRASTA (Fracture-surface Topography Analysis) Method

Shingo Yamasaki, Toshihiko Taxanasmr and Tukao Kopavash

Synopsis :

Crack initiation and propagation process in delayed fracture of high tensile strength steel bolt have been studied by

Fracture-surface topography analysis (FRASTA) method. The delayed fracture process thus involves a series of crack
initiations rather than the continuous growth of a single crack. Crack initiates at the region of maximum triaxial-stress
state. After first crack initiation, new cracks initiate at new regions of sever triaxial-stress state, and these cracks join

in propagation process.
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Fig. 2. Scanning electron micrographs of fracture surface of bolt.
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Fig. 3. Scanned image of fracture surface of bolt.
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Fig. 4. Crack initiation and propagation process of bolt in X-Y plane.

(b) | )

©

(h)

500 & m

500um

Fig. 5. Crack initiation and propagation process of bolt in X-Z plane.
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Fig. 6. Scanning electron micrographs of fracture
surface of test piece.
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Fig. 7. Scanned image of fracture surface of test
piece.
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Fig. 8. Crack initiation and propagation process of test piece in X-Y plane.
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Fig. 9. Crack initiation and propagation process of test piece in X-Z plane.

Fig. 10. Scanning electron micrographs of initial
crack.
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Fig. 11. Finite mesh (299 elements) of notched speci-
men.
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Fig. 12. Stress (MPa) distribution.
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