Box 1. Numerical inteeration algorithm

(1) Specify 67 and 5%, and guess an initial bound of opening domain 6* (e.g., from Taylor’s
model analysis).

(2) Integrate (3)—(5) over 6 and 8. Note that

_ [ as, if 8 in process domains;
a = -
ag, otherwise.

(3) Integrate (3)-(5) over 6y for each value of 6 + 6. Note that

ay, if 29 in process domains;
az = I .
ap, otherwise.

(4) Integrate Egs. (4)~(5) from r = (a; + a2) to maz(20a;, 20a;).

(5) For a given fracture criterion, find the corresponding threshold stress 555 by (26);. Cal-
culate the updated opening angle bound 6* by (26), or (27). If the difference between
the initial guess and the updated -value is not acceptable, then go back to Step (2) and

re-iterate until proper convergence is reached.

(6) Go to Step (1) and specify new 87 and 675 values.
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