Ilﬂ

upoHA| B

of @M

MZdloldol ol x| =

wal = gt

a

(o)

kil

AW AT

(2000. 7. 24. 4=/ 2000. 10. 23. A=)

The Evaluation of the Fracture Criterion having an Effect on Crack
Extension Simulation for a Thin Sheet
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Abstract : The exact estimation of the ductile crack growth in a thin sheet would be needed in part of the
commercial transport aircraft industry fields. A 2-dimensional elastic plastic finite element analysis was carried out
to simulate a stable crack extension in a thin sheet 2024 aluminium alloy. Two kinds of crack modeling were used to
evaluate curves of the stable crack extension. And then CTOA(crack tip opening angle) and CTED(crack tip energy
density) were calculated in order to determine whether they can be used as useful crack extension criterions in a thin
sheet. Results indicate that stable crack extension behaviors were simulated well and CTED is more admirable even
though CTOA also is reasonable as a criterion for a stable crack extension in a thin 2024 aluminium alloy sheet.

Key Words : ductile crack extension, thin sheet, crack opening angle, crack tip energy density, fracture criterion,

discontinuous plane model, node force releasing method
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d: distance from & crack tip

Fig. 1. Crack advance mode! with CTOA criterion

Fig. 2. Discontinuous crack extensive model
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Fig. 3 CTED evaluation method by a domain integration
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Fig. 4. The schematic of the analyzed specimen
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Table 1. Mechanical properties

Tensile Yield Young's Elongation
Strength Strength Modutus
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Fig. 5. An example of finite element mesh for an analysis
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Fig. 6. The results from experiments®
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Fig. 9. Load-crack extension length responses by using CTED
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Fig. 10. The variation of the load-crack exiension length
according to CTOA value
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