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Create Project / Open Geometry

File

Edit

Mew Pro | ect..

Open Project...

sawve Project...

Sawve Project As...
Close Project...
Change Warking Dir...

Geametry
hdesh
Blocking
Attributes

b . . .

New Project

folder
— Type

View Info o Fjle > New Project
— Enter the Stamping

Stamped-mesh

— Save

Save in: |D Starmnping

<

2%

& 1B Er

D

My Recent
Documents

e

Desktop

7,

by Diocuments

File

* File > Geometry > Open

Edit Yiew Info G
— Geometry...
Mew Froject.. ry
Open Project... — Select ) _
Sevs Project, ‘ stamped_zero_thickness.tin
Save Project As. — Open

Close Project...
Change Working Dir...

Geametry

Dpen Geometny...

tesh 4 Save Geometny...

Blocking 4 oave Geometrny As.

Attributes 4 oave Visible Geometry As...

7%

Look in: |lf}81amping ﬂ &= e Efv

D

ke Recent
Daocuments

€

Deskiop

|~ Jstamped_zero_thickness.tin
@ stamped_variableThickness.tin

)

oy Documents

File name:  C|Starmped-mesh - q) File name: |stamped_zern_thic:kness.tin ﬂ 1@
Save astype: |ProjectFiles (pr) | Cancel Files oftype: | Geometry Files (*tin*in.gz) | Cancel
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Build Topology

G eometry ]Mesh Blc.-:king ]EditMesh ]Pmpe Build Topology is absolutely

IYED i/i@ necessary before running patch = @@@‘

based surface mesher: |E| Q Aed)]
Repair Beometry 7 « Determines connectivity of surfaces so Measure Distance
| =] 4| that mesh is connected across surfaces
W _Inheiit Part — Geometry > Repair Geometry > Build

Diagnostic Topology

It is always advisable to estimate the
“allowable gap” (tolerance) by making
a small distance measurement

* Leave the default tolerance at 0.2.

Build Tapology Could be slightly smaller 0.254585
Tolrance [0.2  Leave Filter points and Filter curves
Filter by angle 1 Off

| /
[ Filter poirts B Apply

I Fiter curves » Also extracts curves and point

Build Topo Partz/Selection

« Usually run without

- - . . -._--
R = = filtering curves or points e
[ Part by part for the patCh based % Y il
v ’
| surface mesher .%ﬁ A
Apply | []4 | Dizmizz | R %‘
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Set Curve Mesh Sizes

Geometry Mesh | Blocking | EdtMesh | o The Patch based surface mesher uses curve sizes, not surface sizes
P, T: (except for when adapt mesh interior is on) in global shell parameters
bl Me$h > Curve MESh Setup Select geometry

B eC P
(o %] @

Curve Mesh Setup @ — Select all curves
Curve Mesh Parameters a 1 5 Select all appropriate objects [visible or blanked] [key = a]

I — Maximum size =

Method |General | - Apply

Select Curve(s) wpﬂ-g g Z - e To view node positions, right
aximum size mouse click in the model tree on

Number of nodes |
Height [0
Height ratio |I]
Num. of layers |I] il

Curves > Curve Node Spacing

Tetra width |0 El r'-:--‘“"'i?:__
Min size limit |0 —_—

Max deviation |I]

v Show Double

Bunching law | | v Show Multipls

v Show Wide

v Show Dormant
v Color by Count

Advanced Bunching

Spacing 1 |
Ratio 1 |
Spacing 2 |

Ratio ? | Show Composite
s
e urye Element Launk
v Curve direction (;
Rewverse direction ‘ ﬂ— L4 Turn Off Curve direction if the

C Apply ? oK | Dismiss ‘ arrows are too Iarge

© 2014 ANSYS, Inc. September 22, 2014 4 Release 15.0




Set Shell Meshing Parameters and Compute

Geomety Mesh |Blocking | EditMesh | © Set the mesh default type and method to use
Mesh > Global Mesh Setup > Shell Meshing Parameters
Mesh type = Quad Dominant (most common for structural shell

Bie° D

Global Mesh Setup '@

Global Mesh Parameters -

Mesh type |C!uad Dominant j
besh method |Patch Dependent j

Shell Meshing Parameters

Sectian |F"atu:h Dependent j

General

Ignaore size |EI.2

[ Respectline elements

Boundary
-

[ Smooth boundaries

[ Allow free bunching
Offset type |Standard j

-
Copr I

Disrmiss |
© 2014 ANSYS, Inc.

meshing)

Mesh method = Patch Dependent
Set Section to Patch Dependent

Ignore size = 0.2

* Nodes and thin loops will be merged across this distance

* The default ignore size will be the same as the tolerance from
Build Diagnostic Topology

e Compute Mesh

— Mesh > Compute Mesh >
Surface Mesh Only

— Compute

[Geometm ME’Sh BI::u:klng EdltMesh PrDDE[tIES ]En

Bae P

Compute Meszh ':;@

(O

September 22, 2014 5

Compute

Surface Mesh

r Owverwrite Surface
Frezet/Default Mesh Tupe

| -

r Owverwrite Surface —
Freset/Default Mesh Method

| -

Input

Select Gearnetry |4l x|
E

Carnpute I Disniss

Release 15.0



ISl Inspect Sharp Angles Turn
surfaces
« Zoom in close on the red boxed section off to see
clearer

— You’ll notice grid lines match the curves at
the boundaries on this sharp-angled
triangular surface

— Curves can be deleted non-permanently,
which will not destroy the connectivity
between surfaces

— The curves will be made dormant

— Nodes will not be constrained here after the
curve deletion

© 2014 ANSYS, Inc. September 22, 2014 6 Release 15.0



IS Delete Some Curves

Geometry ] Mezh ] Blacking ] Edit Mezh ] Froperties ] Consgtraint: | Lo Delete Curve

SNEDES B & e

[ Delete Unattached

« Geometry > Delete Curve

— Ensure that Delete permanently is off  DekteaiDomant Curves|

— Select the 2 curves shown, middle click apply |[ 0K | Dismiss |

— Select Yes, when it says, Mesh exists.

— There are 3 other similar locations in

-

"% Remesh ? 3

Remesh attached surfaces? %
— Mesh is no longer constrained to the %
small angle . &
e =

this model where curves can also be
=1 wagdeleted in the same fashion
Tl e If any patch fails meshing, close the
mesh, and remesh the entire model

v Show Single

v Show Double

v Show Muliple Dormant curves can be

v Show Wide h f b . ht

v Show Dormant shown (In gray) y a rlg

v Color by Count mouse click in the model
Show Composite tree on CurveS > ShOW

v Curve Mode Spacing

Curve Elomont ot Dormant, then curves on
© 2014 ANSYS, Inc. September 22, 2014 7

tezh exists. Femesh
attached surfaces 7
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ISl Inspect Sliver Surface

« ZoOm in to the sliver surface in the
red boxed area

— Use the tape measure@to find the
distance across (about 0.6)

 Mesh > Global Mesh Setup > Shell
Meshing Parameters

— Set the ignore size to slightly greater
than this distance for the Patch
Dependent section

— Ignore size = 0.7

Global Mesh Parameters -

T B £%

Geometry  Mesh ]Elucklng E dit Mesh ]

tezh ype |Quad Drominant J
“\*B § ; Mezh method |Patch Dependent j

Shell Meshing Parameters

Section |F'atc:h Dependent j

General

I Respect ine elements

I Quadratic elements J
-
P —
Apply 0k, Dismizs |

© 2014 ANSYS, Inc. September 22, 2014 8 Release 15.0



Recompute Mesh

Geometmy MESh EIl:u:kmg EdltMesh F'rcnpertles

Be° L (@

2 * Mesh > Compute Mesh > Surface

Compute Mesh

e 4| Mesh Only
p=3 — Compute .
Sél;fw » The ignore size merged out the thin -
| o] loop
Ovenwrite Suface L i
| FeDeiat Hedhiietes = B This wogld have also taken care of_
- the previous sharp angle problem if
SokctBoomety [31 7] you did not choose to make curves

Dismiss d O r m ant

May need to turn
curves off to clearly see
the mesh

Release 15.0
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Quad Rings

Eeometmy MESh BI::u:klng ]EdltMesh

BdCOn,

Curve Mezh Setup

2 -

Curve Mesh Parameters

Method |General |

Select Curvelz] |topo_ @

b asimun size |'|.5

Mumber of nodes |

Height D

Height ratio |EI
<Eum. of layers :> =
Tetra width |0 =

Min size limit |0

bdax deviation |EI

F

- -

Apply | Ok | Dhigrmizs |

Geometry MESh Blucklng EdltMesh ]F‘ru:uperties

7 N

@®a

© 2014 ANSYS, Inc.

» Create quad rings around the holes
« Mesh > Curve Mesh Setup

Select the curves of the 6 holes shown
The 3 parameters used for surface mesh
inflation are:
* Height —~S
* Height ratio
* Num. of layers

If only the Num. of layers is entered, then
the Height will be the same as the

Maximum size and the Height ratio will
assumed to be 1

Set Num. of layers =4
Apply
Recompute Mesh

Compute -

Uniform rings
are useful in a
structural

Surface Mesh

r Ovenwnte Surface
Preset/D efault Mesh Type

| -]

model when
r Ovenwnite Surface ..
Praset/D efault Mesh Method f|X|ng nOdes on
| == a washer

September 22, 201 M Release 15.0



boundary

Set Height and Height Ratio Loop

 The quad rings are very big, and you will
notice 3 rings that collide with the patch
boundary, interrupting some layers emety Hesh | Biacking | Editbiesn |
« Mesh > Curve Mesh Setup B ™
— Select the curves of the 6 holes again
— Height = 0.3 (first layer height)
— Height ratio =1.4 (1.0 to 1.5 are typical)
— Apply
« Recompute Mesh

Collisions
with nearby
loop

Curve Mesh Setup '@

ez | C

Curve Mesh Parameters o Geometry  Mesh ] Elocking ] E dit Mesh ] Prd
|

Method |General d [ %%“i\ﬂ 'V 1
Compute =

Select Curvels] |topo_ @

b aximurnn size |‘|.5
Mumber of nodes ﬁ
Height [0.3

eight ratiw r Dwvenwrite Surface
Prezet/Defaul Megh Tupe

Surface Mesh

Murn, of lapers |4 = | =] . .
Tetra width ||:| = — Ovenwiite Surface Helght and ratio
Min size limit [0 P'ESEUDETU'tMEShMElh°d ~ are useful in a

Max deviation |EI ﬂ ﬂ CFD model for

. Compute (1] 4 Dizmizs | .-l-I!.L‘“
Cenb Y[k oismis | ggggg‘.“‘.‘%“‘ 5 boundary layer

© 2014 ANSYS, Inc. September 22, 2014 11 Release 15.0



Save Project
Edit View Info Settings

File Edit View Info Settings .
New Project...

62 0 L
';.:I:Prulzc:t ~ <:| Or Save Project... @é
= ..-- ﬂﬂ‘@@ Save Project As... —

| 2y
Close Project...
Change Working Dir...

Open Project...

{

& O

» Save Project

» Saves geometry (.tin), mesh (.uns), E[XRan E
and Sett|ngs f||e (prJ) Fle Edt ‘iew Favorites Tools Help T

] QBack - 4 /-- ) search Folders  [fif]~>
— Mesh sizes and methods are saved to :
j } Address |23 Stamping v B co
the geometry file (.tin)

— The unstructured mesh file (.uns) is
what will get written to the solver

— When loading the project, select the - _

i i i i P Stamped-mesh.pri

settings file (.prj) and all these files f’-.}bg\gfgvm priFie
will get loaded with it '

Iy Stamped-mesh.atr
22| | ATR File FEC File
1KBE 1KE

‘ i‘rh
Stamped-mesh.foc_old E Stamped-mesh.par

Stamped-mesh.foc

se3| | FBC_OLD File Solid Edge Part Document
1KE 1KB

Stamped-mesh.tin
AMSYS w140 1n File
3,511KE

== Stamped-mesh.uns
: AMSYS w140 .uns File
2585 KB

© 2014 ANSYS, Inc. September 22, 2014 12 Release 15.0



Further Investigation

For those that have the time, the following pages introduce additional concepts

Merge nodes

»

Larger internal
patch sizes

Curve distribution

Release 15.0
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Deleting Constraints

« Experiment with ways to merge out small features for the patch dependent surface
mesher or otherwise get the mesher to ignore small features

» First bring the thin element and small angle problem back
— Set the ignore size back to the default (0.2) for the patch based surface mesher

— Bring back the dormant curves to active either by building topology again or
manually activating the dormant curves:

Geometry 1 Turn dormant curves on first in model tree (RMB) Restore Dormant Entity

+f Yﬂ ﬁ @ i ﬁ x Activate dormant curves Cuwesﬁ %

Puoints |

— Remesh to show the problem again

— Fix the thin region by deleting the curves on one side (non-permanently)
Delete 3 curyes
non-
ermanently

2 locations still have close nodes

Delete 2 points

still constrainin non- IO
\/he mesh K& :> permanently \g z‘
/" / =
AN

he points are

© 2014 ANSYS, Inc. September 22, 2014 14 Release 15.0



Merging Nodes

» So far, the fixes have been on the geometry level (deleting curves/points, using

ignore size) which requires a remesh
» Fixes can also be done at the mesh level
» Edit mesh > Merge nodes > Merge Interactive

Edit Mesh
;;5 @ E" Merge Type

— Turn ON Ignore projection ‘E@

Caolar by Quality

Shrink 10%
Shrink b0%
Shrink Node Pos

Mesh > Dot
nodes shows
node type

Merge Nodes

Ignore projection off
doesn’t allow 2 curve-
nodes or 2 point-nodes "l &
to merge [~ Fropagate merge

[ Merge to average

2"d node merges to 1st
node — You can also merge all or

. selected nodes within a tolerance
Select pairs of nodes

at atime * You can try the same as the
ignore size earlier (0.70)

 Experiment with larger
tolerances

» Select all or box select

Interactive

© 2014 ANSYS, Inc. September 22, 2014 15 nodes Release 15.0



Larger Internal Patch Sizes

* In the global setup for Shell Meshing Parameters turn
on Adapt mesh interior

— This will require the max size to be set on a
surface for it to work

— The mesh will transition quickly to the size set
on the surface

Global Mesh Setup ? _ Mesh > Surface mesh
Iobal hesh Parameters 2 setu p

e Set amax size of 50n

Shell Meshing Parameters one of the surfaces
Mesh type |Quad Dorrinant ~| | and rem eSh

tesh method |Patch Dependent j E N

Shell Meshing Parameters B Tran8|t|0n§ are.better

Section |Patc:hDependent j handled Wlth trl meSh

rather than quad mesh

e — Could ex_periment
Force mapping WT N Wlth Settlng the

Max. nodes adjustment meSh type to
oo % [ ;
W Projectto surfaces AII Trl

i Adap mesh ineior—

v Orientto surface normals
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Curve Distribution

* Use Mesh > Curve Mesh Setup to set a distribution on one of the boundary curves of
the surface you previously selected and remesh
Curve Mesh Parameters

 Use the General method

« Set the Bunching law to BiGeometric
I S or Biexponential

Meximum size |3 65145 — The “Bi” means growth from
Murnber of nodes |D both sides

ng::i:lg « Set the Spacing 1 and
Spacing 2 to the same size
(1.5 set earlier) as the

bethod |General j

Mum. of layers |EI
Tetra width |0

[40p] 4l

Min size limit [0 surrounding curves so sizes \_YJ
M dleviation |0 match at the ends 5
Advanced Bunching  Set Ratio 1 and Ratio 2to a
(Bunching law [BiGeomeric  ~] more reasonable 1.2 or 1.1
Spacing 1 |15
o }1 2 - Decrease the Number of
spacing 2 [15 nodes (pressing Apply) until
Retio 2 [12 you can measure the same
Mex space [0 size (5) between nodes at the
\_I~ Curve direction ~/  middle as the size set on the

Reverse direction | surface ‘@
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