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2021 R1 Highlights

* Improved midsurfacing of stamped parts

* New probing in deviation tool

* New toolbox on Ansys App Store
* New block recording of SpaceClaim meshing

* New Cartsweep meshing

* New file format support, including Revit
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Midsurface Improvements

* Improved “Midsurface” tool
- Automatically find missing midsurface regions
- Extract midsurfaces faster and more accurately

1 ¥ A“'\. _'.:-\"' J“
| 1 (N
| . [ )
~ | |I 3 "'|I L 1 mm
_—t .
L _J [ |
T T e 0.96mm
e m——a L -
— T\ e ————
—_——r ————— |

Improvements especially help with complex stamped parts
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Midsurface Improvements —

Create midsurfaces in:
Same companent

® Active component

- New option to create midsurface at top or bottom

Create midsurfaces at-

location e
* Blueside is top Middle
* Green side is bottom L
- Automatically assigns property to midsurface body s
during extraction Offset Type Top
Thickness 1.5mm




Deviation Tool

* New “Deviation” toolguide

- New probing toolguide provides precise distance of deviation
at any point

- Condensed options panel simplifies user experience

£} Deviation
. Swap Source/Target
Denation
Inside |0 | -
Ousde [0 | |EH~ Ctrl select multiple points to see

Talerance | 0.07mm | * (I~

Transiion [50% ] = deviation at several locations

Sample Spacing (Source Body)
o Body
| Percentage  10°C
! Length 0
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Draft Analysis

Click on a face to pin a probe or click in white space to clear pinned probes

* New “Draft” toolguide

- New probing toolguide provides precise angle of
draft at any point

x|
A
- Select multiple draft locations by holding ctrl /%

key
Click on a face to
pin a probe ar
©  clickinwhie
R spacetoclear

pinned probes
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Sketching Enhancements

* Dimensional relationships can now be created
using expressions

* The expression, label, or value can be changed in
the property panel

* When a dimension is selected, expressions,
labels, and values are seen in the design window

/

w General
Expression D142
Label [mner Round
>/ [2.5mm) Radial

M nt
Inner Round 01/2 _Ivl_:;zzureme Fodl

D3(5mm) =11

015mm} /&
01/2

Dependent dimensions are highlighted in red
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Sketching Enhancements
* New “Autoconstrain” tool N

- Finds constraints that can be added to a sketch ™ )
following a find-> fix paradigm

- Useful when reverse engineering or adding
constraints to an under-constrained sketch

~ Search for potentential
|[hf'_-‘,l| constrains

& Press F1 for more help.

Ciptions - Find/Fix

 New Constraints icons better illustrate Curve Opiions
sketch relationships MowPaes SRS
Allowr Axes
Constraint Options
Coincident Constraint /.
Tangent Constraint J
Parallel Constraint
Perpendicular Constraint /
Equal Radius Constraint
PN I A/ - - 3\9 1 ;{ E) Concentnc Constraint
1~ = ¢ A 7l & = N
Dimension Ik Q..‘\ Cimension IE -\ _—
Constraints Constraints

New constraint icons
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SC Toolbox in App Store

* New app that can be added
to SpaceClaim with the
following key features:

- “Fasteners” tool

 Add hardware, such as bolts, nuts,
and washers into your assembly

e Automatically add hardware to all
holes on a given face

SC Toolbox for SpaceClaim

A
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STORE

ToolBox
Insert ;&;ﬂ‘ ) @\y’
A A A

Bolt- Screw Options (A
Type Hex Head - ISO 4014
Size: By (M3

Length [25

Material: ‘Stéel

Finish: ‘F:b

Bolt-Screw Side Washer - Opions £

Type: Washer - 1ISO 7089 - 1 ~
S 20x 3

A a2

inish {Hc



SC Toolbox in App Store \nsys STORE

* “Shapes” tool

- Insert solid beam profiles into your assembly or SC Toolbox for SpaceClaim \
automatically align them to existing curves V1 A

®

[ | Standard:

| Beams |50 e |
Type:

[HEA |
Size:

[HE1008 |
Length:

10

| J Create as Component
[] Keep Dizleg Open
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Missing faces

* Improved “Missing faces” tool MissingFaces
. ] o Detegt and fix missing faces on
- Creates tangencies in many more cases than el
before &) Press F1 for more help.
- Tangency is only attempted when the neighboring
edges are tangent 2 1

N

// :’“\\';_x /‘iﬁ

Non tangent edges

=
‘ = g
2020 R2 2021 R1
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Curvature-Based Smoothing

* New options in the “Regularize” tool: g
phions Options
- New option for curvature-based smoothing &} Regularize {é SR

e Allows variable-sized faceting based on curvature using the “Max Max edge length: | 10mm Angle threshold 150°
edge length” to guide the average size of the triangles Angle threshold | 60° ® Max edge length | 2mm
Dieviation Z

- New option to control facet size based on Deviation from Convature dependent

the original faceted body
2020 R2 2021 R1

s ' i i | '

. ‘-‘
\{‘. TN < ».-_ e S :" e - \L

Remesh with triangles of equal edge length of variable sizing based on curvature
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Graphics Improvements

* Renderer now defaults to enhanced
shading, making geometry appear
brighter and capturing inner
shadowing

* Box select now has orange shading
to better see pre-highlighting
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Sheet Metal

Cptions - Create Form

Form Countersink Options

* Inner miter corners are now automatically closed
creating smoother, tighter corners when unfolded

H |1mm H
* Form images corrected to more accurately show D2 | 5mm = {
dimensions of forms F"“fj*ff @Zﬁ.
Froperties

2021 R1
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Note Sizing in 3D

* You can now select the default space for adding notes

* The options available are View space (default) and Model space

4 . - —
Detailing Default dimension arrow shape: Arrow -

General Default dimension text location: Middle of top line =

Size and Format

I - m Fallback font: SpaceClaim ASME CB -
Madular Grid =
Default note space: Viewspace =
Limits and Fits

Virtual sharps rendering style: MNone -
Datum symbol frame: Rectangular -
Datum symbol attachment: Triangle -
Show thread designation in thread diameter: Mewver -
v Cosmetic | Notes in the Model space are their true size and are not scaled based
- You space on the Detail scale setting
Stacked False
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New Import Export

* New file types:

- Discovery files (*.dsco)
* |If Discovery files contain physics objects and simulation data, they will be removed

- Revit fles (*.rvt, *.rfa)

* New Versions:

- Reader: - Writer:
e AutoCAD 2021 « SketchUp 2020
e CATIA V6 R2020x  Teigha/RealDWG 2021

* Creo Parametric 7.0

* Inventor 2021

e JT10.5

e NX 1899

e SketchUp 2020

* Teigha/RealDWG 2021
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Parameterization improvements

e Dynamically pulling or moving geometry no longer automatically allows
parameters to be created

* Parameter shortcut requires reference geometry to be selected

* Unreferenced parameters can still be created by using the groups panel

‘ ‘

Requiring a Pull or Move dimensioned to be referenced to geometry allows
dependable parameters to be created for design point studies
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InputHelper with Scripting

* InputHelper comes out of beta with v20 of Toputtlper,__
i I : | :::: Llfuecukn oX
Scrlptlng E.j Ereaiegﬁlnr;npmwn
* InputHelper allows users to create custom © Craseopsonsarus
options and toolguides to look for inputs, ® Croerotos:
SUCh aSZ EE Egﬁznlagﬁ.ndﬁetlnput

@ ReferenceEquals

- Selections

- Numeric inputs

- Radio button option panel N

- Text inputs 3 Select Midsurfaces

Mirmimum Thickness | 0
Maximum Thickness | 0
Select

Common | All

£¥ Set Thickness

Mew Thickness [
|Ipdate
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Block Recording E

Blocks

* Block Recording:

- Records operations as blocks that - —
capture the user’s workflow ]

- Options can be marked as parameters 5
and parameters can be used as
expressions

- Can run through entire workflow or
step through process

- User can create custom blocks ;

o LR

w/script .
* Helpful for demonstrating steps in
workflow -
* Parametric/persistent process for =

design changes either at
geometry or mesh level

T R

i s D’ T T ]

Y '\nsYs

©2020 ANSYS, Inc. / Confidential




CartSweep

Refined due to

Face defines
edge sizing

sweep direction

Refined due to
Face sizing

0¥ i

Arbitrary sweep direction Inflation Support Local size controls

* Other Enhancements
» Support for CartSweep for selected bodies in a Multi-Body Component
* CartSweep on simplified geometry then re-use blocking on complex original geometry (see next slides)
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CartSweep: Featured € —> Defeatured <> Featured model

Options
Featured model w/Rounds, P @ Mesh Opiions

chamfers, draft angles Element shape: |l Il 4 & [ID

Blocking: load =
Element size: Default
Defeature size: futomatic
Growth rate: Default
Curvature
Prosamity
Element arder: A~ | f*
Block Material: Body

i Improve Associztion
Save blocking and attach to original,

fully featured model:

\nsys
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CartSweep: Featured € —> Defeatured <> Featured model

Rounds removed

Rounds removed

Featured Model: Defeatured Model:

Step 1)
~20 min to defeature

Draft angles
removed

Draft angles
removed

..................
iy | L LT e T TPt
TS GaaaR RS .. ZROEE e e e e e

Er T Tl L et . == e et es Rmmmmmmn
e mm ey

Step 2)
~5 min Automated

meshing w/CartSweep
~5 min manual cleanup

Step 3) Reuse Blocking
~20 min manual cleanup

T
U
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Improvements for Pull: Revolve
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Improvements for Pull: Thin Solids s




Improvements for Pull: Thin Solids "3

[Mesh Update On

h UDd O R |
e |

Topology mismatch: e




Align Tool 3% align

* Aligns selected block vertices to a
line or plane

- Line can come from a blocking or
geometry edge, an axis or from 2 vertices

- Plane can come from a blocking or
geometry face, a plane or from 3 vertices

R



Body materials based on bodies/components:

*'i | New Option

[ * Typical approach w/geometry * New approach w/geometry
(|
} ' | L] L] . L] L]
| I decomposition decomposition via component
‘ [
l (|
'; li‘ f Block Matenal: Body = Bleck Matenal: Component
| [ \‘ —
‘1 I 4 1@ Blade
| v (2 Solid
g g 4@ Blade
v @ | (8 Solid
v @ | (8 Solid
v g B Model (A4 I (8 Solid
@) el (A4) v (2 Solid
v @ -y Solid Bodies 1 ¥ 2 solid El _____ /T Geometry
v E% ------- - @ SOLID v @ Solid e X B8 BLADE
M@ siid | ) | e @ SOLD ¥ @ soid b e B Materials
H vl Da=ss
A v m """" « @ SOLID V@ sSdia 0007 e =2 Coordinate Systems
beB Selid | e x @ S0LID ¥ [ Solid - /BB Mesh
bW Sid 0 | e » @ SOLID i m Blocking - g MNamed Selections
b W& Salic 0 [ e »@ SOLID b ¥ &8 BLADE
b W& Salic [ e »@ SOLID
b W& Salic [ e »@ SOLID
b W& Salic 0 [ e »@ SOLID
b [ Materials
b (-2 Coordinate Systems
B v - 8] Connections
[‘} IF ....... v [:l‘_h Mesh

------- % Named Selections
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Dyna Improvements: Characteristic Length

isplay  Assembly = Measure Facets

Repair Prepare \Workbench Detail Sheet Metal Tools KeyShot Distortion Compensation

a‘ E@ 54 Layers A, <Pl }{Align =y
Physics % @- "“ @ k >~ (7)Blend g g & Associate @ gﬁn @
. . . . T);m Add/Edit Delete  Size Map/Sweep Match Select Move (.% P Split  Merge 'LShapeJLink Mesh  Option |Quality| Phriscope
e Characteristic Length quality metric =
Mesh Update On Ll Click an object. Double-click to select an edge loop. Triple-click to select a solid Metrics
dded to help identif t lit
added to help identify worst quality ANsys "
. . Choose a quality metric:
elements affecting time step
5 Min:  0.0001633
=+ Max: 0.00052874
Views
Show elements in range
0.00053 Max
| | Min
ZED X Max: | 0.0005
r
E T
0.00044 =
o Ats *[ﬁ]
The CFL condition can be expressed as follows: sftle i l i
0.00035 | |
EBEE
where —
f = time step safety factor (commonly/default 0.9)
) i 0.00025
h = characteristic length
¢ = material sound speed
Z ——=
such that, if you know the characteristic length and material sound speed, you can determine the time step safety factor. 0:00016 Min }
¥
As h decreases, so does the time step. The definition of / varies based on element type:
Z -t ; )
v
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Performance/Mesh Format Improvements

* Performance Improvements
- Faster to switch visibility of blocking on/off

- Faster clipping plane toggle
- R&D for next release: Faster unstructured quad algorithm

* Mesh Formats
- LS-Dyna *.k export

Save as type: [ICEM CFD Blocking (*.blk)

i [CEM CFD Mesh (*.uns)
Abaqus export =Folders 1ICEM CFD Project (*prj)

Fluent Mesh (*.mszsh]

- Updated CGNS Format to Version 331 (conforms with Fluent) CONS (cam)

I T R | :|
Bt
L5-Dyna (".k)
Abagqus (*.inp)
Alltiles17.7)
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