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Abstract 

This paper demonstrates that the CJP model of crack tip stresses, through its ability to 

directly predict the effective range of stress intensity factor, also provides an improved 

rationalisation of fatigue crack growth rate across several different specimen geometries and 

stress ratios.  This aim is achieved through a comparison between the crack growth rate 

rationalisation obtained using the CJP stress intensity factor range, ΔKCJP, and that derived 

from the standard Irwin definition of ΔK = Kmax – Kmin.  The results demonstrate a significant 

improvement arising from the use of the CJP stress intensity factors and also highlight the 

fact that the CJP crack tip field model does not require the incorporation of compliance-based 

geometry-correction factors in the calculation of stress intensity.  Fatigue crack growth rate 

tests were carried out on compact tension (CT) and double edge-notched tension (DENT) 

specimens of Grade 2 titanium at various stress ratios between 0.05 and 0.6 whilst making 

simultaneous crack tip displacement field measurements using the digital image correlation 

(DIC) technique.  The DIC data were then processed to obtain the CJP stress intensity 

factors KF and KR.  Calculation of the CJP stress intensity factors is relatively complex and 

rests on the acquisition of displacement field data.  In order to facilitate simplified prediction 

of crack growth rates using the CJP model, this paper also determines a relationship between 

ΔKCJP and ΔK using calibration curves that relate the values of the parameters in the CJP 
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