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Chapter 100 INTRODUCTIONL.1[1 Stress corrosion problem in history1.2[0 Charles and Hillig's model1.3

[ Brief description of work reported in this bookd [0 Chapter 20 NUMERICAL APPROACH2.1[1 Model
description2.200 Numerical procedure2.3[] Convergence studies2.3.1] Effect of finite boundaries and mesh
sizes2.3.200 Effect of time step sizeChapter 3C] RESULTS AND DISCUSSION WITH HOMOGENEOUS3.1

[0 Dimensionless analysis] 3.2[0 Results and discussion] 3.2.100 IntroductionJ 3.2.200 Stress corrosion studies
for typical material3.2.300 Stress driven corrosion problem in general3.2.40 Further studies of steady state crack
growth3.300 Conclusions[] Chapter 400 CRACK PROPAGATION ON THE INTERFACE BETWEEN TWO
BRITTLE SOLIDS4.100 Introductiond 4.200 Description of model and numerical procedureChapter 5
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0 O Usually for time dependent numerical simulation] the time stepA t must be chosen with care. Our algorithm
for integrating the surface corrosion equation with respect to time is conditionally stable and the stability of the
algorithm is greatly improved if the numerical parameter®@ =1 s set .NeverthelessC] instabilities may be still occur
if At happens to be too large. The difficulty is caused by the terms involving curvature in Eq. [0 2.1000 O small
changes in the position of the points on the void surface can lead to large changes in curvatured so small time steps
must be taken to compute the rate of change of curvature accurately. The elastic fields in the solid] however[
alter more slowly as the surface of the void evolves .In order to make simulation calculations maneuverable without
loss of accuracy] the convergence studies by systematically testing various time step sizes through the process of
computation have been conducted and finally an approach of automatic adjustment of time step size is
implemented. Through convergence study [J see following section(J [ we find that[] after every time step0] if
the maximal Ah exceeds a mesh height or more near the crack tip] the rate of convergence for the numerical
solutions decreases dramatically and consequently the result becomes not reliable. If we[J however[] set all the
time step sizes too smalllJ it turns to be not practical due to the very long time needed for computation. Then we
enable the code to adjust time step size automatically by monitoring Ah. if the maximal Ah is around 30%~40% of
its corresponding mesh size after one time step[] computation for next time step will be allowed to continue.
Otherwise[d the code will adjust time step size correspondingly and re-compute this step till the maximal Ah
match the criteria above. For calculation of next time stepl this new adaptive time step size will be first tried and
automatic adjustment of time step size will be re-activated if necessary. This procedure is repeated through
computing the progressive change in shape of the void.Meanwhile[] we have devised a re-start function in this
FEM code.[] Usually in time dependent simulation[] computation could be terminated unexpectedly for some
reasons such as mesh construction problem due to the complicate geometric shape on the boundariesd etc. ItisC]
however[] not necessary to resume the calculation from the initial step if the results of first many steps are assured
to be acceptable. We may write the information of all variables during the calculation into a file that is named as
re-start file.
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