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» This tutorial demonstrates how to rapidly transform 3D geometry into a 2D mesh using SDC Verifier.
* Learn how to import Geometry file into SDC Verifier;

» Learn Mid-surfacing techniques;

« Learn a quick and effective technique for 2D mesh creation;

* Understand the key steps and settings for optimal results;

« Improve your FEA preparation efficiency
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Import Geometry
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Select Geometry

Select the Geometry file and press Open

Press OK

In File section of the Ribbon, press Import;

Home Geometry Mesh Settings Recognitions Tools Standards Help

o [
New Open ¥ Import ¥ Export %

Project

STEP Read Options

Title Prefix | |

Entity Options Read Options

Geometry Scale Factor 39,37 [~] Bodies
e roceesoses

Femap Model
Bl Analysis Madel
FH  Analysis Results

Project Parts from File

= Modeling Automation v

[ Preference

H OB B & Gouwwo V| o %v| &

mport Geometry

Geometry File to Import

Organize * Mew folder

MName

@ Nextcloud

office
SDCVerifier
software
standards

tutorials
@ OneDrive - Persor

I This PC
“J 30 Objects

[ Desktop "

(®) Colors from File [ surfaces

() Active Colors [ curves

OSingIe Color 92 - Epoints
Existing Geometry

Update Existing Options. . [ Optimize Bodies

Assembly Options [ simplify Geometry

[~] increment Colar [ increment Layer

Alternate Interface, 3 oK | | e

Import function creates a new SDC Verifier
project from current model or updates

opened project with imported CAD geometry,
finite elements model or analysis results.

15:03:49 Fleating License was su

<« - 4 » ThisPC » Desktop » Import model tutorial v | & Search Import model tutorial @

demo D 1stp 27/02/2025 16:37 STP File 25KB

development
education
Employees Gene

X

= m @

Date modified Type Size

File name: |1.stp v| All Gel Ty ("x_t; .sat*.stp' ~

All Geometry (*x_t;".sat;" stp;.igs; prt*

All Geometry (*.x
ACIS (*.5at)
Parasolid (*x_t)

Dpen

*.asm*; . pan*.psm; pwd*sldpr‘t,*sldasm Jstl;* df;

vd;*sldprt;* sldasm;™ t* mdl* exp;*. dhv;* . catp™*.ipt;* .ian m;* /

IGES (*.igs)

Stereclithography (*.stl)
AutoCAD DXF (*.dxf)

STEP (*.stp)

Catia vdx (".mdl* exp;™.dlv)
Catia v3 (*.catp™)

The variety of types of all Geometry
files available to be opened. /

Creo (*.prt*;*.asm®)

Solid Edge (*.par*.psm;* pwd;*.asm)
NX (~prt)

SolidWorks (*.sldprt;*.sldasm)

ITC

Inventor (*.iptiam)

Rhino (*.3dm)

Catia V6 (*.3dxml)
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Additional Info on STEP Read Options
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SDC Verifier automatically creates Parasolid geometry from the data in the STEP file.
Read Options regulate how the translations of specific STEP entities are controlled.

Is used to scale the units of the model. This
can be extremely useful with some geometry
packages that default to a standard for output
units (such as meters), even though other units
to model the part might have been used.

/

A layer of the solid model can be defined.

It is possible to read ACIS Assembly files and to
convert them to Parasolid as well. There is a
choice to have each solid from the assembly on
a different layer, as well as a different color.
When OK is selected, SDC Verifier will open the
ACIS-to-Parasolid converter and read the file.
No other action is required.

STEP Read Options ey
Title Prefix |
Entity Options Read Options

Geometry Scale Factor 39,37 []Bodies
o etz
—
(®) Colors from File [+] surfaces
i) Active Colors [+] Curves
i) single Color a2 |:| [+]Paints
[ _
Existing Geometry
) timize Baodi
|Ipdate Existing Options. . £/ Optimize =
’Essembl? Options Simplify Geometry
[+]Increment Color [ ]Increment Layer
Alternate Interface... oK \ Cancel

\

\

Bodies - when ON, imports manifold solid
B-Rep entities;

Faceted Bodies - when on, imports
faceted B-Rep solid entities (i.e., often
found in a JT file);

Surfaces - when on, imports shell-based
surfaces and surfaces without topology;

Curves - when on, imports wireframe
curves;

Points - when on, imports wireframe
points;

redundant topology, and share geometry;

Optimize Bodies - when on, attempts to heal edges, remove

Simplify Geometry - when on, attempts to recover the analytic
definitions for the B-spline geometry in the part (off by default).
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Mid-surface the Geometry SDC Z
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A mid-surface is a 2D representation of a 3D structure,
In Geometry section, expand Midsurface; positioned at the geometric center of the original solid.

Select Automa tic. oo i Mesh Settings Recognitions Tools Standards

S line v & Spline v 75 Comers... | @ Midsurface ¥ | | @ Create v B Entity v & Rotate v | 24 Curve v € Reflect v &3 Projectpoint.. | % Points.. ,f Curves...
E d M th d . *\Arcv g From Surface v | #* Edge Curves.. Single in Solid... - Radial v & Reflect v | # Move By v #. Align v * Edit v [T} Texts.. % Surfaces..
xpand Method;

(% Circle v [[J Centerline M Other v Single... 3 &3 Rotate By ¥ ®» Scale v 2t Other v @ Solids..
Select on Solid . Cune S| Timwith Cune. sty Delte
! O Views (1) Extend...
I B Model
I B& Recognition
4 [ Jobs (1)
= ]1.J0b 1
: x'l'onls Generate...
Standards (0)
[} Post-Processing
[Z] Optimizations (0) Cleanup...
[} Reports (0)

Intersect...
Assign Mesh Attributes...
|87 Entity Selection - Select Surfaces to Midsurface

®add  (ORemove () Exdude

Automatic... option attempts to
employ face pairing technology
within the Parasolid modeling engine
to automatically generate a mid-
surface representation for a solid
part or between chosen surfaces.

in Region...
From Mode...
From Element...

using Curve
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Mid-surface the Geometry (Continuation) SDC Z
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Select the Solid and press OK The result
HMETPONEERPIFEr & Eo @ HE e v @ HR O @B

Target Thickness: 0,017;
Combine Mid-surfaces: ON

Press OK

Target Thickness equals mid-surface
tolerance. Any surface with a distance,
equal or less than the Target Thickness
will have a mid-surface generated.

Automatic Midsurface Generation
Midsurface Options Face Pairing Options
Target Thickness 0,01 @I [] combine Tangent Surfaces

[Jpre-v11.1 Midsurface Method Angle Tolerance 0,1 deq.

ol hgle[ e -

n:En:.up

[ |rRemave Holes

Combine Mid-surfaces option is enabled in case it is
needed to combine multiple solids in a single command.

| Combine Midsurfaces Reverse Face Pairs

i Entity Selection - Select Surfaces to Midsurface ( On Solids )
[ variable Thickness Processing

@®add (O Remove () Exdude
oo -
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Update Model

_a In Home section, press Update Model

_a

Select Clear calculated results and press OK

Geometry Mesh

Settings

S e »
Update Model ~ View Analyze ¥ Report Layout
Main

Recognitions Tools

m Results Manager
ﬂ Remove Results

Standards Help
‘éf Governing Loads
T, Peak Finder

il Freebody
Post-Processing

E] SDC APl Console
= 77 Run Script

3 Run Predefined Script
Automation

Optimization

Result
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The mid-surface of
1..Solid has been created

[ @ Views (1)
4 B Model

I & Groups (1)

#" Components (D)

I L Coordinate System (3)

4 @) Geometry (2)
V@ 1.50lid
] @ 2. Mid-Surface of 1.5alid

I 4, Contacts
&, Materials (D)
T Properties ()
< FEM Loads (0)
/2 Constraints (0)
I Cx Coefficients
- BB Recognition
4 [ Jobs (1)
=] 100 1
I % Tools
Standards (0)
I+ Post-Processing
[Z] Optimizations (0)
[l Reports (0)

I @ Views (1)

I B Model

- B Recognition

4 [ Jobs (1)

Q=11 00 1]

I K Tools
Standards (0)

| g Post-Processing
[] Optimizations (0)
[ Reports (0)

Update Model option
synchronizes model
information (elements,
properties etc.) with the
Project;

Update Model

A

n@ Clear calculated results

SDC Verifier will update model data from SDC Verifier 2024 R2.

If mesh was changed in your model it is recommended to clear results.

() Remave links to Qutput Sets and clear (import results manually or reanalyze is required)

() Continue with existing results (e.g. new loads / constraints were added)

vy O P OEAEEHRZRR Er s o B BHE cowov @ EE ¢ @BV

n\ ok || Cancel
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Inactivate 1..Solid

Activate Meshing button
to open Meshing Toolbox

Switch Meshing Toolbox On

File Home Geometry Mesh Settings

. Bodies...

ﬁ Mesh on Mesh...

A8 Prepare Geometry...
Bl Mesh Contral v

Recognitions To Standards Help
. Between... B Editing ~ ,r" Extrude v
H# Region.. B Remesh v [E] Revolve v

# Entity v @ Rotate ¥
B Radial v ] Reflect v

'e Reflect v
#. Align v

3 Project v
®. Maove By ¥
B Rotate By v B Scale v

% Edit v
B Update Elements v
L4 Other v

B Nodes...
B2 Elements...
B Mesh..
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). Coordinate System (3)
Geometry (2)
Clg1.50lid
2..Mid-Surface of 1..50lid

I 4, Contacts
& Materials (0)
1 Properties (0)
> FEM Loads (0)
/£ Constraints (0)
I Cx Coefficients
I B Recognition
4 [A Jobs (1)
v
I # Tools
Standards (0)
I Post-Processing
[Z] Optimizations (0)
[ Reports (0)

Feature Suppression

Feature Removal

Feature Editing

Geometry Editing

Combined / Compaosite Curves
Combined / Boundary Surfaces
Mesh Sizing

Mesh Surface

Mesh Locate

Surface Mesh Quality

. Geometry v . HexMesh Bodies.. | & Connect ¥ | IHI Edge/Skin Elements v &= Sweep v B scale v
Geometry Body Mon-Geometry Action Copy Modify Delete
e () o BV FEPOXNEERR F -~ Bo s @ cow - [@ES 0 @80
" & Groups 1 R SEEREE
" Components (0)
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More Info on Meshing Toolbox

The Meshing Toolbox contains individual tools which can be very helpful during the meshing process. There are tools which allow to simplify
geometry; modify geometry to create a better mesh; create “combined” geometric entities for meshing purposes using several underlying
geometric entities; change the mesh size, biasing, and other options on any number of curves interactively; move any nhumber of nodes
dynamically while seeing the mesh update; and plot the element quality in the graphics window.

This Tool suppresses loops (curves of internal holes on surfaces and solids,
“base curves” of bosses and extrusions on solids), curves (usually relatively
small in size), and surfaces (usually sliver surfaces, not fillets or chamfers).
Suppressed geometry still exists in the model and can be restored at any time.

This tool is used to split or otherwise modify curves or
surfaces to create geometry for the purpose of
producing a mesh with better quality elements.

The Tool is used to permanently remove

08 MI-HAERES -
geometric entities to simplify geometry. =

— Feature Editing

Used to make relatively basic alterations to

Geometric features. Examples include modifying
the position of a hole, boss, or rib, changing the

length/width of an extrusion or entire part,
revolving a face to create an angled wall or
extending a revolved body, etc.

Feature Suppression
Feature Removal

Geometry Editing

Combined / Composite Cury
Combined / Boundary Surfaces
Mesh Sizing

Mesh Locate
Surface Mesh Cuality

In some cases, combining several smaller
curves along the edge of a surface will
allow you to create a higher quality
mesh on the surface. This tool allows
you to combine curves by choosing the
curves themselves or a point that two
curves share. A “Composite Curve” will
be created in SDC Verifier, which will be
used for mesh sizing purposes instead of
the underlying curves. There are also
options for splitting a “composite curve”
at a selected point or removing any of
the underlying curves.

https://sdcverifier.com
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More Info on Meshing Toolbox (Continuation) §RI,),(E} Iz

This can be especially helpful when there Allows surfaces to be meshed or re-meshed, using various surface meshing methods,
are “sliver surfaces” next to a much larger options, and/or mesh approaches. Set or change options for Meshing Attributes,
surface. By combining the selected surfaces Property, Mesh Sizing, Element Shape, Meshing Method (Free or Mapped), Smoothing,
into one boundary surface, all of the Offsets, Quad/Tri Layers, and others. Choose Auto Mapped Approach or define
internal curves can be ignored during the approaches manually to quickly converge on a higher quality mesh.
meshing process. Boundary surfaces can be /
created by selecting a curve shared by This tool allows to make small changes to an
multiple surfaces or choosing the surfaces Iﬁ Q- B BB N existing mesh simply by moving one or several nodes
themselves. Also, any underlying surface e without changing the number of elements, while
can be removed from a boundary surface or || Feature Removal making sure that as moving the node or nodes
split along a chosen curve. Feature Editing dynamically, they remain attached to specified
N\ omewing solid(s), surface(s), and curve(s), or if you have no
Combined/ composite CU% | geometry, follow the overall topology of the

Combines the options used to set mesh Combined / S seometry, y :

. ; e selected standalone mesh. There are also options to
sizing and node spacing on curves .

. move the selected nodes by a defined amount,

(Mesh — Mesh Control — Size on Curve) / .

. « ” Mesh Locate continually smooth the mesh as the nodes are
with the “Add, Subtract, and Set To Surface Mesh Quality

. . moved, and allow the moved nodes to no longer be
functionality of the Mesh — Mesh
: attached to surfaces or curves.

Control — Interactive command.

When the Mesh Quality Toggle in the Meshing Toolbox is set to “ON”, this tool allows you to graphically see an element quality value plottec
on each element similar to a contour/criteria plot. There are several different element quality types which can be selected and each type
has default automatic values, but user-defined values can also be specified. Additionally, the minimum and maximum quality values for the
specified “quality type” are listed in the bottom fields of the tool.
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Define Mesh Surface Parameters SDC Iz
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oveev i 3| [F P A EHE R P F - s [Eo B E 8 e - [@RIDS O @%@
Expand Mesh Surface B 3B

Feature Suppression

Feature Rernoval

Property: Use Meshing Attributes; —
Mesh Sizing: Size All, Connect Combined / Composite Curves
Combined / Boundary Surfaces

Mesh Sizing
MeSh Size: 0,01 Load Attributes from Surface 0
Property Use Meshing Attributes
O off

@ Size All, Connect
@ Size All, Disconnect

Mesh Sizing

Element Shape: Rectangular

[+ Advanced Sizing Options

Element Shape /

Mﬁhinw @ Free Mesh
© Mapped Mesh
FWShing Options
Max Quads O
Quad,/Tri Layers Oz
Min Elements Between Boundi
Surface Growth Factor
Refinement Ratio
Approach Options Mot Specified

Show Free Edges O
Advanced Meshing Options

Press Select button

00000

Property allows to choose an existing
property in the model to mesh/re-mesh
surfaces. The default value is to “Use
Meshing Attributes” which have b
applied to the surface from previ
meshing commands. A newproperty can
also be created.

Mesh Locate
Surface Mesh Quality

Z

The Mesh Size value may be entered directly or
can be calculated by clicking the “Measure” button
button and selecting any number of surfaces.

11 https://sdcverifier.com
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Pick Surfaces SDC Iz
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_G With left-clicking, select all Surfaces

v O PDNEEEEI Fr s HE 8 B e oo - RS0 @90
R R -

Feature Suppression

Feature Removal

Feature Editing

Geometry Editing

Combined / Composite Curves
Combined / Boundary Surfaces
Mesh Sizing

0

Use Meshing Attributes

O off

@ Size All, Connect

@ Size All, Disconnect

@ Size, Internal/Free Edges
Mesh Size 0,01

[ Advanced Sizing Options

Element Shape A &DB

@ Free Mesh
@ Mapped Mesh

Load Attributes from Surface

Mesh Sizing

Meshing Method

Free Meshing Options
Max Quads O
Quad,Tri Layers Oz

Min Elements Between Bound;

Surface Growth Factor

Refinement Ratio
Approach Options Mot Specified

Show Free Edges O

- Advanced Meshing Options

Mesh Locate
Surface Mesh Quality

FProperty
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Save the Project

13

In File section, press Save As

Press Save

Select the proper place for the model
to be saved and give it a relevant title

Home Geometry

I @ Views (1)
4 FH Model
I & Groups (1)
% Components (0)
I L. Coordinate System (3)
4 B Geometry (2)
e 1.5clid

I 4, Contacts
& Materials (0)
T Properties (0)
4 FEM Loads (0)
2, Constraints (0)
I Cx Coefficients
i BB Recognition
4 [& Jobs (1)
L. 00 1]
[ ,"l(' Tools
Standards (0)
3 Post-Processing
[Z] Optimizations (0)
[l Reports (0)

Export ¥ Cloze

Recagnitions Tools Standards Help

£ Properties = piod

D @B E L ® g S

Open v Save  Savels

1% Rebuild Model
Misc

SDC [V
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eling Automation

[ 2. Mid-Surface of 1.50lid

v O PFONEBERIEF - s o8 EE e v [@§E S @ @@

([@-% Bl2B- %S

Feature Suppression

Feature Removal

Feature Editing

Geometry Editing

Combined / Composite Curves
Combined / Boundary Surfaces
Mesh Sizing

Load Attributes from Surface

0

Use Meshing Attributes @

Mesh Sizing

O off

@ Size All, Connect

@ Size All, Disconnect

© Size, Internal/Free Edges

Mesh Size

0,01 ]

[+ Advanced Sizing Options

Element Shape A &nm

Meshing Method

@ Free Mesh
@ Mapped Mesh

Free Meshing Options

Max Quads [
Quad/Tri Layers 0z
Min Elements Between Boundi[] 1
Surface Growth Factor 11,
Refinernent Ratio el

Approach Options

Mot Specified

Show Free Edges I

L Advanced Meshing Options

Mesh Locate
Surface Mesh Quality

Property

File nare: Generated_Mshl

yi

Save as type: |SI}C Verifier Project (*.sdovp;*.sdovpb)

» Hide Folders

s || Cance||
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