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Fig.1 Stress strain curves of elastic plastic and
nonlinear elastic materials
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Fig.2 Validation process of fracture parameters
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CTOA Applications in Metallic Thin-walled Structures of Airplane

Lu Longkun*, Zhuang Zhuo, Liu Zhanli

School of Aerospace Engineering, Tsinghua University, Beijing 100084, China

Abstract: The application of Crack Tip Opening Angle (CTOA) in metal thin-walled structures is reviewed in this

paper. It answers "Why CTOA is a valid parameter" and "How to estimate fracture processes of engineering structures
by CTOA". The micro mechanism of ductile fracture is the nucleation, growth and coalescence of void damage, which
are included into the Fracture Process Zone (FPZ). CTOA is in fact a representative of the FPZ, and thus CTOA is a
valid fracture parameter. In addition, since CTOA criterion is a local fracture criterion, the CTOA parameter doesn't

care what's going on outside of FPZ. That is why this parameter can estimate the crack growth process in metallic thin-

walled structures.
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