SOLID Q CAST EFFECTIVE CASTING SIMULATION

UNIT 52: Simulation Results Viewer

The Simulation Results Viewer in version 8.3 combines the functionality of four of
SOLIDCast’s existing plot types into a single application, using a modern user interface
better suited to today’s operating systems and users. Compared to the SOLIDCast
model builder, the way you interact with the Results Viewer is different. This unit
includes the presentation of the plots as well as the mouse and keyboard controls
needed to set them up.

To use the viewer, you must first have a project that has a finished simulation. You will
also need to load a model. Once you have done this, click on Tools from the top menu:

Systern Parameters Select the Simulation Results Viewer from the list of
Queue Viewer available utilities.
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Create STL File from IS0-Surface...
Create Shell Around 5TL Shape...
Custom Farmula...

Data Capture (Temperature)...
Early Fill Tilt Pour...

Extract Thermocouple Data...
Filter Shape...

Four Point Fill...

HTC Calculator...

Iron Property Calculator...

Ladle Calculations...

Mask Riser Density...

Modulus Statistics...

Plot SOLIDCast Fill Times...
Project Viewer...

QuickPlot...

Reduce STL File Size...

Reset Simulation Stop Point...
Reuse FLOWCast Results...

Riser Design...

Riser STL Shape...

Scale Model Size...

Scale STL File...

Set Up Point/Temperature Stop...
Set Up Variable Furnace Temp...
Simulation Image Control...
Simulation Parameters...
Solidification Time Gradient Calc...
Split Files for Emailing...

STL Frem Model...

STL Slice...

STL of Intersecting Cylinders...
STL of Tapered Gate...

Two Stage Pour..

Twao Point Pour...
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Once you start the viewer, the system will display the main menu, along with a listing of
all available simulations from your project.

Madel 2 -4~ Mesh 1 -\~ Simulation

Highlight the simulation results you want to examine, then click the View button. The
viewer will load up the simulation data, and will produce an initial display similar to the
following:

Critical Fraction Solid Time - Minutes

First let’s look at the various keyboard commands and mouse functions for controlling
the display. Then we will examine the plotting functions themselves.
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Keyboard Commands in the SOLIDCast Simulation Results Viewer

The list below details the behavior of the Simulation Results Viewer when given
keyboard commands (i.e. CTRL + 1, CTRL + U, etc.).

Orthogonal Views

Front Yiew

Front (XZ) View — CTRL + F

Back (-XZ) View - CTRL + B

?-
El'

b ==0  Eottom View

Top (XY) View — CTRL + U (as in “up”)

Bottom (-XY) View — CTRL + D (as in “down”)

Side View
X
¥ - Reverse Side View

Left Side (YZ) View - CTRL + L

Right Side (-YZ) View — CTRL + R
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Isometric Views

¢ [

5 Iso View

CTRL + 0 sets the default Isometric View, which is the same action as clicking the

Iso View button.

View 1 Ctr+1

,k View2  Ctrl+2
4 View3  Ctr+3
A Viewa  cti+4
' ViewS  Ctrl+S
b View6  Ctri+s
:h View?  Ctr+7

k' ViewB Ctrd+8

CTRL + a number sets alternate Isometric Views useful for examining alternate angles
on the model. Each increase in number rotates the model by 45 degrees.
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Mouse Input in the SOLIDCast Simulation Results Viewer

The list below details the behavior of the Simulation Results Viewer when given mouse
gesture input (i.e. clicking, dragging).

Right Mouse Button
Click and Drag: Rotate.

If the right-mouse button is clicked with the cursor over a portion of the model, the
rotation will be around that point.

Critical Fraction Solid Time ~ Minutes.

If the right-mouse button is clicked with the cursor over the white background, the
rotation will be around the center of the model in the screen.

Critical Fraction Solid Time ~ Minutes
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e SHIFT + Click and Drag: Pan

e CTRL + Click and Drag: Zoom

e CTRL + SHIFT + Click and Drag: Rubber-Band Zoom
e Double-Click: Change the center of rotation

Center Mouse Button

e Click and Drag: Pan
Left Mouse Button

e Click: If a Cut-Plane or CastPic plot has been run, the left mouse button will display
all the simulation result data for the point clicked.

All of the plotting features in version 8.2 (Iso-Surface, Cut-Plane and Cast-Pic) are still in
version 8.3 in their usual places. The next section describes the Simulation Results
Viewer features in terms of SOLIDCast 8.2.
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QuickPlot

The QuickPlot utility in version 8.2, accessed through the “Tools” menu, permits very
rapid plots of the simulation results using the finite difference mesh nodes, plotted over
an outline projection of the model.

A QuickPlot2 - [Graphicl]
A File Edit View State Window Help

[o @ = | § = QuickPlot Control

= =]=]
Display Typ i
3 & Show areas below Min as grey (9 Englfsh
" Show ares below Min as eolor ™ Metric

" Show areas below Min as transparent
" Show areas above Mar as iansparent

B
View
e 1 =] L R |
Data Typs ﬂ
JL 5 ITemperalura -]
b Image Size
. [Low Resolution |
o Min  [za1 5653
Max [2087,1392
E
PLOT
E
Min  [291.5653 A
B | o [2057 1332 1 v
r . ]
[Running |
@ Simulation Results Viewer : --EI :

S (] . &

Print Copy to Clipboard XZ YZ Xy Iso View  Zoom Full Camera

Sim: ductile iron base rigged model.mdc.FSIModel -\- .125 in -\- Simulation

Select Simulation Data Type:

[Temperature =]

Minimum: 20.00 Maximum: 1125.08

Plot Qut of Range -E
QuickPlot | Cutting Plane

Plotting Rangs

{ {l

Mininum 291000 B Masimum| 1125077 [
Display Type

() Only Show Areas Between Minimum and Maximum
() Show Areas Below Minimum as Gray

9) Show Areas Below Minimum as Color

o Mot Show Areas Below Minimum

() Do Not Show Areas Above Maximum

() Plot an [so-Surface

o

Temperature - °C y.‘l'!

1125.08
1069.47
1013.87
958.26
902.66
847.05
79145
735.84
680.24
62463
569.03
513.42
457.82
402.21
346.61
291.00

@

_

Quick Plot and Simulation Results Viewer in Version 8.3
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In the Simulation Results Viewer, QuickPlot is the first report type visible after the
simulation results are loaded. Controls for configuring the plot are essentially the same.
There are drag bars and numeric entry fields to set the plotting range. The second
through fourth selections under “Display Type” correspond between both versions of the
tool. In the Simulation Results Viewer, a fifth plot type, at the top of the list, will permit

you to plot only areas of interest.

£ Quickot2 - Graphiel]
T e Edt iew Sate Wi

QuickPlot and Simulation Results Viewer Corresponding Elements

View controls (L, R, D, and U, along with the View combo box) are found in the top menu
and can be fine-tuned with mouse and keyboard controls. See the instruction pages for

those controls for more details.

View Controls in QuickPlot and Simulation Results Viewer
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Iso-Surface

The Iso-Surface plot permits you to examine contoured regions of interest in your
casting results. In SOLIDCast 8.2.5, the Iso-Surface plot appears within a translucent
rendering of your casting in the main model builder window. It is a reported problem with

Iso-Surface plotting that the system will crash after repeated Iso-Surface plots due to a
memory leak in Microsoft Windows.

. SOLIDCast(tm) 1DaveTest - [ductile iron base rigged model.mdc.FSIModel]

[a&@]i=]
@ File Edit Show Simulation Tools Window Help - [=fx
[Dzveien Qa4 O AHimET v kSR A
@ ductie ron bast
o x5
B Smulati
o 5in
- Sulati
12 4 millon
B Szt
Create Iso-Surface from Report Data -
Select Data Type:
Icrﬂx:al Fraction Solid Time :]
I~ Movie Range:
Plot This Value: Max: 18.36381
[6_ Minutes
Mn: 0
W _coor..
Opacity Surface Detail
! J
Eang RN More' More' Less ‘
oK | [ Help |
« [ ) Isometric View Ciick in the window to center the view.

The Simulation Results Viewer provides Iso-Surface Plotting from the QuickPlot tab. Plot

an Iso-Surface by selecting “Plot an Iso-Surface” from the list of options under “Display
Type”.
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2t - [ductle ron bave ngged model mdc FSlliodel] o ll@lE) | @ Sl PR
ston Tocs  Wina

@ SOUDCastitrm) 10aveTe:
foa+ o armz vin AR i = D G © G

Critical Fraction Solid Time =6 Minutes "a

Use the Plotting Range section to set the plot value. Iso-Surface plots construct a
contour around regions of interest depending on the selected data type. Some data
types, such as Solidification Time or Critical Fraction Solid Time, have regions where the
plot of interest surrounds values greater than the selection. Others, such as Material
Density, plot regions less than the selected value.

If the numeric field has “Minimum?” in its caption, drag the left drag bar to adjust the plot
value. If it has “Maximum”, drag the right drag bar. Or, enter a value directly into the
field.

Plotting Range
d {

Maximum | 1.000 E

The plot color will correspond to the position of the value on the full value range,
depending on the plot spectrum selected in its drop-down box. If the plotting palette is
set to a solid color, then the plot will always be that color.

[F'I::ut Cut of Range

Plot Out of Range -

Cmit Out of Range

Red
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Adjusting the Plotting Range drag bars should trigger a re-plot. If anything doesn’t look
right, simply press the PLOT button to force the system to compute the plot according to
your settings.

Critical Fraction Solid Time =6 Minutes
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Cut Plane

The Cut-Plane plot permits you to examine the interior of your simulation results along
an orthogonal plane. In SOLIDCast 8.2.5 the plot range and selected cutting plane are
chosen in advance, upon which the cut position appears in the model builder, with a plot
of that position appearing in a neighboring window, where there are controls to adjust
the plane position or interrogate a specific point in the model.

1DaveTest - (ductie iron base nigged model mdc FSModel] sle=

oMY O himE LI N

@ Simulstion Results Viewer

& =
-2 i = e O D N
Print CopytoCipbosd X2 YZ XY boView ZoomFul Camens

Siem: chictleiron bese rigged modelmde FlModed - 125 in -\- Simulation
»

Cancal I

In the Simulation Results Viewer, these functions are combined under the “Cutting
Plane” tab. Select the desired data type, plotting color palette, and plotting range. Then,
select one (or more) cutting planes and adjust their positions. Click “Plot Cutting Planes”
to compute the plot.

DiveTest - [ductile iron base rigged model mdc FSMode!] sl =

oM+ 6 hilms L UL S

& 0
=, % . W o
xv bso View  Zoom Full Camera
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Clicking the surface of the cutting planes will bring up a box containing data for the
clicked point, along with a pointer to the location which was interrogated.

i

Critical Fraction Solid Time — Minutes Q_

Temperature 23068 °C y

ISolidification Time 8.0622 Minutes

Critical Fraction Solid Time  5.8993 Minutes

Liquidus Time 1.7171 Minutes

[Temperature Gradient 6.6921 *Clcm 18.36

Cooling Rate 6.6255 *Cimin "

Miyama Criterion 2.5858 [~Cicm)(=Cimin) 17.14

Hot Spot - Solidification Time  1.256892 15.02

Hot Spot - CFS Time 1.665354 '

Density 100.00 % 14.69

Modulus 04242271 12.47

FCC 0.7786362

12.24
11.02
9.79
B.57
7.35
6.12
490
3.67
245
122
0.00
o
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CastPic

The CastPic plot type permits you to view the same data as the Cutting Plane plot, with
additional plot data along the surface contours of the casting.

In version 8.2.5, CastPics are a separate plot type which appear in a side window.

| % File Edit Show Simulation Tools Window Help

Daelel Y (O AAWE v kSRR

| i_l"!’!” Isometric View Ciick in the window to center the view.

In the version 8.3 Simulation Results Viewer, the CastPic plot is associated with the
Cutting Plane tab, because the inputs to CastPic and Cutting Plane are the same. To
obtain a CastPic plot of your uncut model, click on the Cutting Plane tab, set the plot
range you want, and click “Plot CastPic”. You will see a result similar to this:

@ Simulation Results Viewer

Temperature — °C
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Then, select the cutting planes you want to plot through the casting, and click “Plot
Cutting Plane”. This will trigger the Viewer to begin computing the surfaces of the cut
planes and will present you with the cutting plane plot.

You will see a status bar appear:
Computing Cutting Plane

When the status bar reaches full green, it will disappear and the “Plot CastPic” button
will reappear. It may take several seconds for the system to compute the Cutting Plane
surfaces for CastPic. The amount of time depends on the complexity of the cut surfaces
and the number of cutting planes chosen.

Temperature — °C %

)
R 'S
[Solidification Time '3 Minutes

[Critical Fraction Solid Time 3 5773 Minutes

Liquidus Time 11331 Minutes

[Temperature Gradent 10117 *Ciecm

[Cooling Rate 0.3763 ‘Cimin

[Ntyama Criterion 3.3066 (*Clem)(*Cimin)

Time 1478802
844079

For best results, ensure that your model files contain very well-formed STL data, if you
use STL files to import geometries into the model builder. The best STL files describe
only the surface contours of the casting and risers, with no internal triangle facets
included. This is particularly important if you’re modifying a mold pattern by combining

cope and drag shapes from a larger CAD assembly. STL files for SOLIDCast must not
contain facets inside the cavity.
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CastScan

The CastScan plot is not available in the Simulation Results Viewer.

Movies

Movie plotting is not available in the Simulation Results Viewer. It is targeted for version
8.4.
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