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Abstract—Previous investigations have shown that for plain materials, the crack growth rate constants
applied in an elastic—plastic crack growth model may be obtained indirectly from the constants describing
the low cycle fatigue capacity of the material. In the present study a simple EPFM crack growth model,
based on bulk strain amplitude as the governing parameter, is assumed. The crack growth constants
derived from the linear regression constants describing the LCF capacity of manually butwelded
components are determined, and the validity of the resulting EPFM crack growth model is checked against

measured LCF crack growth data.

NOMENCLATURE

a = crack depth
ay, a; = initial and final crack depth
da/dN = crack growth rate
B = logarithm of final to initial crack size ratio
C,_, = coefficients in crack growth relationships
¢ = fatigue ductility exponent
E = Young’s modulus of elasticity
F, = cyclic material behaviour dependent factor in J solution
F, = surface and geometry factor in J solution
J = Rice’s J-integral
AJ = cyclic J-integral
k, = plane stress, plane strain correction factor in elastic J solution
AK = stress intensity factor range
n’ = cyclic hardening exponent
nl...nd =exponents in crack growth relationships
N =cycles
N; = number of cycles to failure
AW, =range of plastic strain energy density; distant from the crack
€,, €, = total and plastic strain amplitude
¢; = fatigue ductility coefficient for total strain amplitude
¢, = fatigue ductility coefficient for plastic strain amplitude
Ae, = plastic strain range
v = Poisson’s ratio

Abbreviations

AWS = American Welding Society
CT = compact tension
EPFM = elastic-plastic fracture mechanics
FEM = finite element method
HAZ = heat affected zone
HCF = high cycle fatigue
LCF = low cycle fatigue
LEFM = linear elastic fracture mechanics
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