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Why J = G?
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https://rezaabedi.com/wp-content/uploads/Courses/FractureMechanics/J=G.pdf
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Since the J-integral is computed in the coordinate attached to
the crack tip, we need to change the coordinate system used to
express terms above and evaluate derivatives in the local
coordinate system.
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Relation of KI, KIl to J1 and J2 (in-plane fracture)
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Energy release rate of J integral:

Assumptions

. Homogeneous body

Inear or non-linear elastic solid

QA 20) NS

. No thermal loading

. Plane stress or plane strain

Mode I loading

@tl‘css free crack

We'll see a more general form of J integral removes ALL these restrictions!
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2-D stress and deformation field
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No mertia. or I)Od\ forces: no initial stresses
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J-K relationship

In fact both J1 (J) and J2 are related to SIFs:

o} : =
g = / (wdy B t#(]r) J1 & J2: crack advance for (0 = 0, 90) degrees
r C).I" 0 — %
5 2
Jo = jl' eu'd;r — t.a—zdl“) —— JAG =0

o
I

Ji —iJo  Hellen and Blackburn (1975)
_ (+v)(1+k)

(K + Ky + 2K Kip) q

N N B E plane strain
Jy = K7 + Kii N ﬁ; plane stress
E‘f
7, — —2K1 K11 Note that if A; = a, K'g = b is a solution the
- £ general solution is:

Kr==a.Kg==band Ky = +b. Ky = *+a

5.3.5 plastic crack tip fields:
Hutchinson, Rice, Rosengren (HRR) solution
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