
CTOD: Crack tip opening displacement
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T.L. Anderson. Chap.3 Elastic-plastic Fracture Mechanics
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In mode I:

K ru  = κ+1   at  θ = π  with  κ = 3-4ν in PE and κ = 3-ν / 1+υ  in PS
2μ 2π
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CTOD using the Irwin estimation of the plastic zone size, ry
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CTOD using the Yield strip model with a plastic zone size ρ

2
YS

YS

G 1δ = 2   thus  G = δσ  J/m  with G, the energy release rate
σ 2

  
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CTOD can be measured on edge-cracked specimens loaded in 3 point bending

el plV = V  +V  

pr  = 0.44  (plastic rotational factor)  
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Typical J resistance curve for a ductile material. In the initial stages of deformation, the R 
curve is relatively steep; there is a small amount of apparent crack growth due to blunting. 
As J increases, the material at the crack tip fails locally and the crack advances further.
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- Recap and Q&As

Pr
of

. D
re

ze
t/M

ol
in

ar
i

31

 Fracture mechanics, T.L. Anderson

 Available at EPFL library and 
online

• Be sure to be connected to VPN 
for accessing online version

• https://www.epfl.ch/campus/library/

https://www.epfl.ch/campus/library/
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