
Lecture 7

Environmentally-assisted Cracking

& Corrosion Fatigue



Environmentally-assisted Cracking
(Stress corrosion cracking)

1. The application of stress and an aggressive 
environment may cause stable crack growth

2. The usual approach is to look for a threshold 
value of K below which the crack does not 
grow, KIscc (or KIEAC)

3. The aggressive environment also influences 
the da/dN vs ΔK fatigue crack growth 











Latest EAC Standard

• ASTM E1681 - 03(2008) Standard Test 
Method for Determining a Threshold 
Stress Intensity Factor for 
Environment-Assisted Cracking of 
Metallic Materials









Bolt load Calculation - N

• Given: CT loaded to disp. = 0.010 in. with 
W = 2 in, B = 1 and ao = 0.8, E = 30,000 ksi

• a/W = 0.4, f = 7.28, BEv/P = 22.88

• P = (1.0)(30,000)(0.01)/22.88 = 13.16 kips

• Ko = (13.16)(7.28)/1*21/2 = 67.73 ksi-in1/2



Bolt load calc, cont. - N

• Final state, af = 1.5 in

• a/W = 0.75, f = 28.86, BEv/P = 185.36

• Assume vf = vo = 0.01in

• Pf = (1)(30,000)(0.01)/185.36 = 1.168

• Kf = 1.168*28.86/1*21/2 = = 33.0 ksi-in1/2









Effect of H2 + O2



Crack branching under EAC



Example of Damage Tolerant HB 
Data - N



Data from Hertzberg



Corrosion Fatigue

1. The combination of fatigue loading and an 
aggressive causes corrosion fatigue

2. The environment accelerates crack growth over 
none corrosive conditions

3. More susceptible materials have faster crack 
growth

4.  Slower frequency has faster crack growth
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