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STRESSCHECK® 10.5 RELEASE NOTES

MAY 2019

Changes incorporated in the 64-bit StressCheck® 10.5 Professional Edition. All work files (SCW) and project
files (SCP) created in StressCheck® 10.4 are compatible with StressCheck® 10.5. However, any file created
in StressCheck® 10.5 cannot be opened in previous versions due to the file format changes incorporated
into this release to support additional features and future enhancements.

RESOLVED ISSUES

e Several bug fixes including resolving issues with:
3D Mouse

Automesh

COM API

Contact

Design Study

Display and Ul

Error and Warning message handling
Extraction methods and saved settings
Geometry

H-discretization

Loads and Constraints

Min/Max labels

Parameters and Formulae

TLAP Traction and TLAP Bearing
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UPDATES

In this release we have incorporated several updates to StressCheck® Professional and to the Master
Guide documentation. They include: improved Parasolid tracking; new option to define Traction Loads
(Force/Moment); new TLAP Traction Cross Section option; new option to specify solid or surface bodies
for assignment; corrective traction option for Bearing and TLAP Bearing loads; Plastic strain extractions
for 3D Incremental Theory of Plasticity (ITP) solutions; Log improvements for ITP; Name sorting for ITP
solutions; Face/Face Surface element blanking; Resolution control for curves display; The StressCheck
build number associated with a loaded file is now available on the Project Log; Wrapping of long solution
names in the Plot legend; Automatic and manual selection of the 3D graphics driver; COM version updated
to 3.5; miscellaneous GUI improvements. The most significant functionality and updates are described in
the following sections.
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| NEW FORCE/MOMENT METHOD

A new method “Force/Moment” to define traction loads on a 3D cross sectional selection has been
implemented (Figure 1). The directional components of the force and moment vectors are converted into
a statically equivalent linear traction distribution, applied over the selected surfaces or element faces,

defined as:
Fxc 1 MZC F:VC 1 MZC FZC M:VC ch
xe — 3 57 Y TyC=_+_ Xc Tzcz__ x: + Ye
A 21, A2, I, ¢TI,

Where (x., y., Z.) are the centroidal coordinates along the cross section principal directions (computed
automatically).
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[select ~ | Aoy Suface  ~ |[Force/Moment  ~| [select ~ | [Face Suface  ~[[Force/Moment  ~|
Object Method Name Data Object Method Name Data
[ 2/ [ 2/
ao s o o
[ Scale: . [ Scale: 2
Orcin
)
V] Fx: 0.0 @] Fx:
VIFy: 00 V] Fy:
¥IFz: 0.0 [¥]Fz:
[¥] Moment-X; 0.0 [¥] Moment-X:
[¥]Moment-Y: 0.0 [¥] Moment-Y:
[¥] Moment-Z: 0.0 [¥] Moment-Z:
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Figure 1: New Force/Moment option.

Remark: This option can only be applied to coplanar selections.
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|TLAP TRACTION CROSS SECTION

With the new TLAP Traction option Cross Section (Figure 2), the TLAP force and moment components are
converted into a statically equivalent linear traction distribution, applied over the selected surfaces or

element faces.

ey § [ =)
[ Mesh | Section Prop. | Thickness | Materal | Load | Constr/ +[* [ Mesh | Section Prop. | Thickness | Material | Load | Constr ¢ [
[select v |Any Suface v |[TLAP Traction v | [setect v |Face Suface v |TLAP Traction  v|
Object Method Name Data Object Method Name Data
[ 2 [ 7)
[El1D: Set: | New set - [Eli: Set: | New set -
[] Scale: = [7] Scale: =
- -
System: System:
- e e
[7] Locations [ Locations
[7] Symbols [] Symbols
[ Labels ] Labels
e
[ Tolerance: 0.0000e+00
:

Figure 2: TLAP Traction, new Cross Section option.
Remark: This option can only be applied to coplanar selections.

See PDF page 719 of the Master Guide for details.

TLAP BEARING AND BEARING LOADS CORRECTION

In order to account for small deviations from ideal geometry such as non-cylindrical holes or suboptimal
meshes, corrective tractions can now be added to the TLAP Bearing or Bearing traction distributions to
correct for deviations on the input resultants (see Figure 3).

The correction is enabled by checking the Autocorrect option (ON by default). If a correction is not desired,
the Autocorrect option can be unchecked and no corrective tractions will be added.
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StressCheck Input @ . StressCheck Input
| Material | Load | Constraint | Solution ID | p-Discretization [ | Material | Load | Constraint | Solution ID | p-Discretization [+ *
[Seled v][ﬂny Surface V][ Bearing V] [Seled v][ﬂny Surface v |TLAP Bearing_ : v]
Object Method Mame Data Object Method Mame Data
[ 5cale: = [ 5eale: =
Autocomect Autocomect
U0 Ot
[ Locations
Fx: 0.0
[ Symbols
V] Fy: 0.0
[ Labels
] Zo: 0.0
Accept Replace Delete Accept Replace Delete

Figure 3: New option for Bearing and TLAP Bearing corrections.

Older files with existing TLAP Bearing records will be displayed with the Autocorrect option unchecked

when retrieved.

Remark: Note that the Bearing and TLAP Bearing load corrections will always correct the resultant
force/moment to match the input force/moment even if the geometry is not a full cylindrical hole. This
may lead to an unexpected-looking traction distribution if, for example, the selected geometry is only half

of a hole which is not aligned with the bearing direction.

See PDF page 706 of the Master Guide for details.

ANY BODY ASSIGNMENT OPTION

Attributes such as material assignments, p-discretization, and body loadings may be assigned according
to whether an element is associated with a body. As with the Mesh Region method, this feature is
particularly useful for assigning attributes to automatically generated meshes.
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StressCheck Input e . @ StressCheck Input e - @ StressCheck Input A @
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Figure 4: Any Body method for assignment.

Remark: The “Mesh Region” and “Any Body” methods are complementary. Elements created inside the
body but not associated to the body will not be recognized by the option “Any Body” but will be by the
option “Mesh Region”. Elements associated to the body that are not fully contained in the body will not
be recognized by the option “Mesh Region” but will be recognized by the option “Any Body”.

PLASTIC STRAINS FOR 3D INCREMENTAL THEORY OF PLASTICITY (ITP) SOLUTIONS

New extraction functions for plastic strains are available for the Plot, Min/Max and Points tabs in the

Results StressCheck® dialog (also available in COM) when 3D Incremental Theory of Plasticity solutions
are selected during results processing.

Figure 5: New plastic strain extraction functions for ITP.
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|LOG IMPROVEMENTS FOR INCREMENTAL THEORY OF PLASTICITY (ITP) SOLUTIONS

The solution log information for Incremental Theory of Plasticity solutions has been significantly improved

to provide more and clearer information.

EXECUTION SETUP SETTINGS:

Title = Plate with offset hole

Reference = 2D

Theory = Zlasticity

Solution ID = NSOL

Startup = Initialize

Convergence = Upward

Iteration = Automatic

Run type = Nonlin-Mat

Run Limit = 1

Elastic-Plastic Analysis (Incremental Theory of Plasticity)

Nonlinear ID: NSOL

Linear ID: SOL, Linear run: 8

Nenlinear convergence criteria = Displacement
Tolerance (%) = 5.000e-03, Iteration Limit: 10

Number of Events: 4

@ Coalesced the information
shared by all Events/Steps
and included selected theory

Figure 6: ITP Log improvements (execution settings).

Event: 1 - Cold-Working

Step: 1 of 2

Solution ID: NSOL 8 1 1
Boundary Condition Parameters ]

Delta = 0.0115

«—@ Event name and number, as well as

the

solution name for each step are now logged.

Emf = 3e+07
Tx = 0
Pf =0

Parameters defined as B. Cond. are added
to the log together with their corresponding

Convergence information: value for a given Event/Step.
Iteration 1: Largest error = 100.000% at element 2, total unconverged elements = 38
Iteration 2: Largest error = 27.547% at element 38, total unconverged elements = 38
Iteration 3: Largest error = 5.575% at element 5, total unconverged elements = 38 . .
Iteration 4: Largest error = 1.238% at element 5, total unconverged elements = 38 ‘—@COTwergence |nf0rmat|0n fOr eaCh Ioad
Iteration 5: Largest error = 0.072% at element 5, total unconverged elements = 38 Step iS contained Wlthln the Event
Iteration €: Largest error = 0.000% at element 5, total unconverged elements = 0

Step solution time = 16 seconds.

Step: 2 of 2
Solution ID: NSOL_8_1_2
Boundary Condition Parameters:

Delta = -0.001
Emf = 1000
Tx = 0

PE=0
Convergence information:

Iteration 1: Largest error

Iteration 2: Largest erroxr

Iteration 3: Largest error
Step solution time = 8 seconds.

77.675% at element 38, total unconverged elements = 38
0.540% at element 41, total unconverged elements = 38
0.003% at element 8, total unconverged elements = 0

Figure 7: ITP Log improvements (Event and Step information).

LONG SOLUTION NAMES ARE NOW WRAPPED IN THE PLOT LEGEND

Long solution names that were previously truncated in the Plot Legend are now wrapped (up to three

lines).

stresscheck v10.5

LINEAR ID=
EXTREMELYLON
GSOLUTIONNAME

Run=1, DOF=15
Fnc.=Ux

Max= 2.649e-07
Min= 0.000e+00

.649e-07
.384e-07
.119e-07
.854e-07
1.590e-07

1.325e-07
Figure 8: Updated Bearing Load Error Messages.
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| NAME SORTING FOR INCREMENTAL THEORY OF PLASTICITY (ITP) SOLUTIONS

IPT solutions are now sorted sequentially based on linear solution run, event, and step number
respectively.

Results StressCheck =

[Emor | Plot | Min/Max | Points | Resultant | ¢
[select v (Al Bements | Selection  ~|
Solution Run  Type DOF

:
CH 5 11 AN s -
cils 1 2 ,2 ,NIMat , 1874 _
cils_2 1 ,3 ,NIMat , 1874
cils_3 1 ,4 ,NIMat , 1874
cils_3_2 ,5 ,NIMat , 1874
cils_3_3 ,6 ,NIMat , 1874
cils 3 4 ,7 ,NIMat , 1874
cils 3 s ,8 ,NIMat , 1874
cils 3 6 ,9 ,NIMat , 1874|
cils 3 7 ,10,NIMat , 1874
cils_3 8 ,11,NIMat , 1874
cils_3 9 ,12,NIMat , 1874
ci|s_3_10 ,13,NIMat , 1874
sc]s_3 11 ,14,NIMat , 1874
Scws_3_12 ,15,NIMat , 1874—
cils_3_13 ,16,NIMat , 1874
cils_3_14 ,17,NIMat , 1874
cils 3 1 ,18,NIMat , 1874
cils 3 1 ,19,NIMat , 1874
cils 3 1 ,20,NIMat , 1874
cils 3 1 ,21,NIMat , 1874
cils s 1 ,22,NIMat , 1874
cils 3 2 ,23,NIMat , 1874
cils 3 2 ,24,NIMat , 1874
_cW]s_3_22 ,25,NIMat , 1874
(cw]s_s_2 ,26,NIMat , 1874
cils_3_2 ,27,NIMat , 1874
IL_cu]s 3 2 ,28,NIMat , 1874
cils_3_2 ,29,NIMat , 1874
cnls 3 2 ,30,NIMat , 1874 ~

3
Figure 9: New IMO TLAP Bearing option.

FILE BUILD NUMBER IS NOW RECORDED IN THE PROJECT LOG

The StressCheck® Build Number used to create or save a (*.scw or *.scp) file is now logged in the Project
Log when the file is read in StressCheck®.

Previous project log entries from the original file |

Project Log (= O fmes]

Dec 12 2018 10:05:41AM New Project

Dec 14 2018 05:12:23PM Saved project C:\Work\Test.scp

Feb 26 2019 01:45:41FM Opened file C:\Work\Test.scw (V10.4.50606)

f

New log entry. When opening an existing
file, the version and build number from
which it was last saved are displayed.

Figure 10: Build number.
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FACE/FACE SURFACE ELEMENT BLANK

Elements can now be blanked when selecting their faces (Face Surface or Face selection).

Face Surface selection | | Blank Objects |

Figure 11: Example of element blanking using Face Surface selection (for better display Wetted Faces are off).

CURVES RESOLUTION CAN NOW BE CONTROLLED

Object Resolution can now be used to control the resolution of curves as well as surfaces.

/// \ﬁew&liu /// r \ﬁew@iu
2 d Transparency // Transparency .
= B s |
5 B ; 2 |
/! Miscellaneous b ’:, Miscellaneous X
b 0.70000 \ ! 0.70000 \
{ Object Resolution: 5 ) ||[| ) [Obiect Resoluion: 50| ‘;
| Edge Resolution: 2 // \‘ Edge Resolution: 2 !
\\ Face Displacement: 1 I,’ \\ Face Displacement. 1 //
X Session Precision:  1.0000e | | / Y Session Precision:  1.0000e j i
\\\ Display Format:  %10.4e } X Display Format:  %10.4e o
N Suppress Small Features \\\ Suppress Small Features ’
\\ Pizel Boundary Box: 50 %’ \\ Pixel Boundary Box: 50 +'
= = o) (-]

Figure 12: Curve resolution update.
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|AUTOMATIC AND MANUAL SELECTION OF GRAPHIC DRIVERS

By default, StressCheck® automatically selects the most appropriate graphics driver based on the current runtime
environment. In case needed or desired by the user an option has been added in the Options dialog to choose
between driver preferences: Automatic, DirectX 11, DirectX 9, OpenGL 2, and OpenGL (see Figure 13).

r TY
Options =

Path to Scratch Directory:

D:ATemp

Startup:

Units: W
| Graphics: | Auto v [m |

Line Thickness: 1

Edge Resolution: 2

Display Format: %11 4e

Courier New,10 pt.
Lucida console,9 pt.
Show warning messages

[] Trace boundaries

[¥] Perspective

[7] Show Project Log at startup

Apply
~ 4

Figure 13: User option to select graphics driver.

The Check button displays a message indicating which driver is currently in use, the recommended selection (Auto),
and the stored preference (Auto, DirectX 11, DirectX 9, OpenGL 2, or OpenGL as selected by the user).

Remark: Note that changes to driver preference will not take effect until StressCheck® is restarted.

IMPORTANT NOTE REGARDING THE PARASOLID TRACKING UPGRADE

Significant changes in the way StressCheck 10.5® tracks Parasolid entities have been implemented. These changes
are designed to improve stability, parametric modeling capabilities and performance. A file generated using a
previous version will be upgraded when read in StressCheck 10.5®. After reading, the status bar should indicate that
the file upgrade succeeded. It is recommended that you save the upgraded file with a different name or in a different
location easy to identify (e.g., adding “10_5" in the name) in case you encounter any issues with the upgraded file.
If you do, please contact support at support@esrd.com.
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