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Enhancements

The DARWIN 4.0 release includes several enhancements and new features:
o Initial version for surface damage
e New surface and corner crack solutions for features with holes
e New GUI and risk assessment code capabilities allow user to directly define zones and associated
stress information for surface damage analysis
e Includes capability to process length/depth —based defect curves
e Includes capability to process length/depth —based POD curves
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New SIF solutions

e Improved polynomial and new weight function K solutions for surface crack in a plate under uni-
variant stress gradient (SC02)

e Improved polynomial and new weight function K solutions for embedded crack in a plate under
uni-variant stress gradient (EC02). ECO03 is not user selectable and is purely an internal
designation, including a/c values greater than 1

e New weight function K solutions for corner, (centered) surface, and centered through crack at a
round hole in a large plate (uni-variant stress gradient normal to the hole centerline)

e  Crack transitioning capabilities for corner or central surface cracks at holes transitioning to a
through crack at a hole
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Zone Definition for Surface Damage Problems

A summary of zone definition for surface damage problems is shown below. In contrast with the inherent
(hard-alpha) analysis mode (where zones are defined as a collection of finite elements), zones are defined
for each individual feature (e.g., bolt hole).
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Zones are defined using a new surface Zone Editor (similar to the zone editor in the inherent analysis
mode). The user can choose one of three different crack types [surface crack, surface crack (centered) at
hole, corner crack at hole]. All of these crack types use weight function K solutions. Using the new
features in the surface zone editor, the user can define the dimensions of the plate and associated hole. In
addition, the user can define the material, defect distribution, and inspections using this editor window.
Similar to the volume multiplier (used in the inherent analysis mode), a feature multiplier is used to define
multiple zones that have similar characteristics.

Mission Definition for Surface Problems

In contrast with the inherent analysis mode, the mission information (stress, gradient and temperature) is
entered into a load step table directly by the user (shown below). The manually entered load step data can
be saved to a file for future analysis. (Note: currently, the analysis is limited to a single stress gradient per
zone).
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Stress Gradient Definition for Surface Damage

The stress gradient for each zone is defined directly by the user via tabular data entry (see below). The
capability for applying normalizing values to the data is provided so that the user can convert raw data
(e.g., imported from a finite element model) to the DARWIN™ input format. A plot of stress versus
position is provided, including a polynomial fit of the data. The user can adjust the gradient points and
export to a data file for future reference. The risk assessment code will process the stress values in this new
format.
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Length/Depth based defect curves

In DARWIN™ 3.5, the defect distribution curve is limited to defect area only. DARWIN 4.0 was enhanced
to allow specification of the defect distribution curve in terms of crack area, length, or depth.

Length/Depth based POD curves

In DARWIN™ 3.5, the Probability of Detection (POD) curve is limited to defect area only. DARWIN 4.0
was enhanced to allow specification of the POD curve in terms of crack area, length, or depth. For
inspection, surface cracks can be based on the length or depth of the crack (in addition to area).
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GUI Developments

Mission Mixing
An initial framework for specifying mission mixing parameters was included in the 4.0 GUI. User input

for this section of the GUI has been deactivated (mission mixing is currently under development).
However, these enhancements provide an initial framework for future mission mixing capabilities.

Plate Visualization

Gradient of the selected load step is displayed in both the plate contours and a gradient plot The plate is
filled with color gradient mapped directly from polynomial fit of gradient points.
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File Preview Screen

The 4.0 GUI provides a complete preview of data files that may be imported during the model definition.
Defect distribution, POD curve, and material properties data can be previewed using this new feature.
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Export of GUI Plots to JPEG Files =

The 4.0 GUI includes a capability to save a plot image to a JPEG file. This capability is accessed via a new
icon that appears above the plot image, and the user can adjust the image size.
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List of Known Bugs

HP Platform

None.

SGI Platform

Array allocation error may occur when using restart feature.

SUN Platform

None.
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