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Foreword

Hi all!

| held your hand in the first 2 volumes, now it’s not the case anymore; this means that you need to know by now
how to create a contact, a joint and how to apply a displacement - prior to reading and applying this book - because |
kept the explanations to a minimum. If you are a beginner and still want to apply what’s in this book, you might want
to check firstly the Hands-on ANSYS Workbench — nothing else volumes and visit the Webinars page from
expertfea.com. Remember that there are also for sale the MECHDAT files related to this book, if somehow you can’t
apply the instructions we’ve shown in the book.

In this book | did my best to vary the domains, to avoid the book to become boring. As usually, to extend the amount
of work you do in FEA, remember to follow also the Homework sections, because they are very valuable in further
understanding the software and the domain.

Also, remember that, in order to master the FEA field, CAD modeling should be no problem for you. In the
department where you’ll work, your designer colleagues will send you geometries made in SolidWorks, Catia,
ProEngineer, Inventor, Unigraphics etc., so do not make the mistake in spending too much time in becoming an
expert in DesignModeler, but invest your time in Spaceclaim the most, since it’s the best tool that exist for FE
analysts.

And something | wanted to tell my customers since some time ago: the scenarios presented on expertfea.com are of
the highest difficulty (we are the 1% to present bearings, stampings, machining, train wheels on tracks etc. in ANSYS
Workbench); each scenario is a result of weeks and months of practice, trial and error — this is why you’ll conclude
that there is a very big gap between your knowledge and what is presented in these books. | present a fast forward
of my work, | compressed the FEA work very much and put it in writing. But the weeks | spent on these scenarios,
you'll need to spend them too, for other cases, in your future as a stress engineer.

| can assure you now that there will be a 4% volume, a Black belt one, with the hardest cases and the least details. It
will be published in the next year, | presume. It takes a lot of time to present high complexity scenarios and not to
adhere to the usual trend of the FEA books that exist nowadays (which contain some chapters explaining F=k * X, a
chapter with beams, one with trusses, a chapter with 2D FEA, one with 3D FEA, a chapter with vibrations, one with
static, and the book is pretty much done).

Meanwhile, be sure to look forward for the book | will publish in the next months, with a title like: Fluid — Structure
Interaction using coupled Eulerian — Lagrangian Explicit Dynamics in ANSYS Workbench — in which the complex
interactions between fluids, solids and explosive materials will be presented in 20 practical FEA scenarios.

As always, | wish you all the best and believe in yourself and your future! Claudiu, 14th of March 2018
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CASE 41: ANSYS WB FINITE ELEMENT ANALYSIS - Simulation of seat belt and dummy
at 1509 deceleration

fea.com

Explicit Dynamics

Engineering Data (Materials): Add Polyethylene from general materials library (click the yellow plus sign).

@ B2:Engineering Data X

CADFEM C.A.V.E. Professional | CADFEM C.A.V.E.-MoveCAE | i@ Abou
oSl Engineering Data Sources
A B c
1 Data Source / Locatior
2 . Favorites
- | 3 @l General Materials [} |
Outline of General Materials
I 1 = Add
3 ar
3 =
10 = | @

Geometry: 4sept2017v5_seatbelt_manikin.x_t

For the puspose of this FEA only, assign the shell part representing the seatbelt 2 mm thickness and leave it as
Structural Steel.

Assign Mesh Control, Method, Tetrahedrons to the seat, blue here.
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|Mesh <f Update | @pMesh v B Mesh Control » @ Mesh Edit v | || Metric Graph | [ Probe | |
Outline 2

JFiIter: Mame -
| B Q-8 el
P o
B Model (A4)
A Geometry

-‘,_;t; Coordinate Systems

,,% Connections
El ..... ./@ Mesh

b B Patch Conforming Method
g [ T

-

Details of "Patch Conforming Method” - Meth... &

[=]| Scope
Scoping Method Geometry Selection
Geometry 1 Body

[=|| Definition
Suppressed Mo
Kethod Tetrahedrons
Algarithm Patch Confarming
Element Midside Maodes | Use Global Setting

Insert this Mesh Control, Sizing to the seatbelt, blue here.

Outline

J Filter: | Name j

B a B e

i M Geometry

«’-‘"i‘“\ Coordinate Systems

./ Connections

518 vesr

e B Patch Conforming Method
b Y. Body Sizing

Details of "Body Sizing” - Sizing
=

Insert this Mesh Control, Sizing to the dummy, blue here.
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Cutline

JFiIter‘. Mame -

|Bad-z@

..... v ;.!\ Coordinate Systems

El ----- {1l Mesh

,/m Patch Conforming Method
-ﬁ.\ Body Sizing

: . Body Sizing 2

Details of "Body Sizing 2" - Sizing

[=l| Scope

Scoping Method | Geometry Selection

Geometry 1 Body
[=I| Definition
Suppressed

Insert this Mesh Control, Sizing to the inner faces of the seat, blue here.

JFiIten Mame -

B ad-E &
----- Connections
B J‘% Mesh
i A4 Patch Conforming Method
ﬁ.\ Body Sizing
B Body Sizing 2
= Face Sizing

Details of "Face Sizing” - Sizing
[=l| Scope
Scoping Method | Geometry Selection

Geometry 2 Faces
[=]| Definition
Suppressed

Lacal Min

Analysis Settings: Insert these details. Remember to always use Mass Scaling when dealing with Explicit Dynamics!
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| Environment S, Inertial v @ Loads » @ Supports * [H, Conditions = @ﬂDirect FE = s flass
Outline 2

] Filker: MName -

[ 8 211~ B &
- /B, Fixed Suppart -
-84 Solution (A6) -

4 | 1 ] »

Details of "Fixed Support” 2
:—.'ES»cop-e |
;Scoping r\ﬂethod-' Geometry Selection
?Geo.fneti'y -:2 Facesm-
= | Definition
:Tﬁpe i F-iked--SUpport
;Suppressed -lNo

Solution: Insert these default items, for all parts.

£l Solution (A6)

,/[II Solution Information
A Total Deformation
,,@ Directional Deformation
ﬁ Directional Velocity
,,@ Equivalent Elastic Strain
,,% Equivalent Stress

Further homework:

- replace Structural Steel with Structural Steel NL from the Non-Linear Materials library, solve and draw the
conclusions

- increase Acceleration to 2000 m/s, solve and draw the conclusions

- make Mass Scaling = Off, solve and draw the conclusions
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CASE 44: ANSYS WB FINITE ELEMENT ANALYSIS - Firing of a rifle bullet into a plate

Explicit Dynamics

Engineering Data (Materials): Add Copper Alloy from General Materials library and POLYCARB, LEAD and TNT from
Explicit Materials, as the ones seen here.

Outline of Schematic A2: Engineering Data

A

Contents of Engineering Data
= Material

"Equation of State and Strength
] Properties of Selected Materials”™
Steinberg D.J. LLNL. Feb 1991

5.M, Walley et al. "Strain rate
] sensitivity of polymers..” DYMAT
Journal-vol, 1-3-sept 1994

Fatigue Data at zero mean stress
0o comes from 13538 ASME BPY Code,
Section 8, Div 2, Table 5-110.1

WL Equations of State Coeffs. for
] High Explosives Lee Finger & Collins.
UCID-16189, January 1763

a new material

Geometry: 2017_aug_04_bullet_plate_v3.x_t

Assign these names to the parts.

EI ----- ﬁ Geometry

L by O plate
+--y Bl barrel
éf @ powder
éf [ case
By B bllet
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Make barrel, case and bullet, green here, as Rigid.

B (g8 Model (A4) H
EI‘,. Geometry
: @ plate

o [l barrel

E@ powder

Ul case

By 8 bullet
v‘:'k Coordinate Systems -
< | 1 | 3
Details of "Multiple Selection” i
Graphics Properties
[=]| Definition
Suppressed Mo
Stiffness Behavior Rigid
Reference Temperature | By Environment
Reference Frame Lagrangian

Assign the following materials.

ey B plate i
A | 3
Details of "plate” n
Graphics Properties
[=I| Definition

Suppressed Mo
Stiffness Behavior Flexible

Coardinate System Default Coord...
Reference Temperature | By Environment

Reference Fra

Assignment

Suppressed
Stiffness Beha
Reference Temy

Material
Assignment |5tructura| Steel

Reference Frame = Eulerian (Virtual)!
Insert this Hex Method on the barrel and bullet, blue here.

Make the plate mesh as here.
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J Filter: mame M
IBarea
- . Body Sizing 3 i

Details of "Body Sizing 3" - Sizing &
=

J Filter: Mame -

B a5 e

Click to Change

From the Supports toolbar, fix the barrel and the case bodies, blue here.
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| Filter: Name p
B Qi

Suppressed

Do the same for the 4 lateral blue faces of the plate. All 3 bodies couldn’t be included in a single Fixed Support item,
since they have different Stiffness Behaviors.

| Filter:  Name -

B ad- B e

b M, Fixed Suppart 2
<« | 1 | 2

Details of "Fixed Support 2"
[=l| Scope

Scoping Method | Geometry Selection
Geometry 4 Faces

[=I| Definition
Type Fixed Support
Suppressed Mo

Solution: Insert these default items, for all parts.

E--ida] Solution (AS)

i ] Solution Information
_//ﬁ Directional Deformation
M@ Equivalent Elastic Strain
A Equivalent Stress

A Total Deformation

A Total Deformation 2
A Total Velodty

lect the Solution branch, and from the Worksheet button, create these User

mes in the Expression column; a sample here.
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| Expression |
EPPLVECTORS
EPPLEQV_RST
MATERIAL M, INT_ENERGYALL
STATUS - A MATERIAL
EROSION - S STATUS
TYPE - M, VISC_PRES
STRAIM 1 B, INT_ENERGYPOWDER
EFF_STN - R, MASSPOWDER
EFF_PL_STNALL e, S, COMPRESSPOWDER
THICKMESS . ., TEMPERATUREPOWDER
VISC_PRES /B, ALPHAPOWDER
INT_EMERGYALL -/, SOUNDSPEED
TEMPERATUREALL oo S, TIMESTER
DAMAGEALL - S, MASS_SCALE
TIMESTEP ., PRESSURE

Further homework:

- replace POLYCARB with Polyethylene from the General Materials library, solve and draw the conclusions

- suppress the Hex Dominant method, solve and draw the conclusions

- in Analysis Settings, make 1.e0035 solve and draw the conclusions

CASE 45: ANSYS WB FINITE ELEMENT ANALYSIS - Train bogie travel with rotation of
wheels on tracks

A: 2018 _jan_28_hogie_railway RECTILINEAR.mechdat
Equivalent Stress

Type: Equivalent (von-Mises) Stress

Unit: MPa

Time: 2.25

Custom

Max: 3218.6

Min: 2.5968€-5
1/28/2018 11:16 PM

2858.1
1500
13125
1125
937.5

750

562.5

375

187.5
6.4086e-8

250.00 750.00

Transient Structural

Model: Insert a Virtual Topology.
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| Filter:  Name -

IB 28

Virtual Split Faces
Virtual Hard Vertices
Total Virtual Entities

Geometry: 2018 jan_10_bogie_railway_v5.x_t
Assign these names to the parts.

Elﬁ Geometry - [
o B mridldle :
: & bottom |_| _—
- @ lateral =
e [0 lateral Ll
s [0 front axle ‘
- [ rear axle :
- I spring
e G spring
-~
o ﬂ spring
o 1 SPring
g Il pring
- ﬂ spring
—
e B track

g ﬂ track
1 3

Contacts: Right click, Rename Based on Definition. They should look like here.
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Connections

lateral
lateral
spring
spring
spring
spring
spring
spring
spring
spring
lateral
lateral
spring
spring
spring
spring
spring
spring
- ¢ B Bonded - bottom To spring
g B Bonded - bottom To spring
------‘,\xl‘ Bonded - lateral To rear axle
- B Bonded - lateral To front axle
"""‘f\."‘ Bonded - lateral To rear axle
g By Bonded - lateral To front axle
g By Bonded - rear axle To track
-------‘,’I,‘ Bonded - rear axle To track
-------‘,’l‘ Bonded - front axle To track
o o B Bonded - front axle To track

Make Formulation for all contacts as MPC. Delete middle To lateral contacts.

Outline Contact Body View

| Filter:  Name =

|8 a»sE

"M, Frictional - front axle To track
‘I,,ﬁ Frictional - front axle To track
M, Frictional - rear axle To track
."I,,\ Frictional - rear axle To track
L

Target Body View

Geometry A Print Preview Report Preview

Messages 3=
Text

Info The solution was executed using restart information
‘Warning| One or more contact pairs are detected with a friction

Joints: Body-Ground. Add this Planar Joint by selecting all faces of the middle. Observe the X axis parallel to the
movement direction.
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J Filter: Mame

4

B a

> el

Details of "Fix

=]

Definition
Connection
Type

Salver Eleme
Suppressed
Reference
Coordinate S
Mobile
Scoping Met
Applied By
Scope

Body

Initial Positiof
Behaviar

Assign 2 Pla

J Filter: Mame

Bor

Details of "Plan

B

Definition
Connection
Type
Suppressed
Reference
Coordinate S
Maobile
Scoping Met
Applied By
Scope

Body

Initial Position

Unchanged

s, selecting the outer blue faces.

Eehaviar

Rigid

Pinball Region

All

Stops

Body-Body. Add 2 Fixed Joints between each lateral-middle pair. Select also the opposite faces (invisible here).




BE

| Fitter:

=R

Details

Con!

Type
[sol
Sup:

|scop)
appl
scop,
‘Bod

Coor
‘Beh

Pinb.

Scop
appl
Scop
Bo
Initi
Beh
Finb:

Mes

| Fitter:

|

Eeh

Sco
Geo

[=l| Definition

Suppressed

Ma

Type

Element Size

Element Size

30. mm

Behaviar

Soft

IN AN$Y$ WHRKBENEH, YHLUME 3

Geometry A Print Previ ew)\ Report Preview/

Messages 1 x
Text

Info The sclution was executed using restart information
Warning| One or more contact pairs are detected with a friction value

ces seen in blue here, also for the other side of the track.

e lateral parts, blue here.
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Create this sizing for the end shafts, blue here.

JFiIter: MName -

IBat8a
i M Face Sizing 3
]

Details of "Face Sizing 3" - Sizing

[=l| 5cope
Scoping Method | Geometry Selection
Geametry 4 Faces
[=]| Definition
Suppressed Mo
Type Element Size
|| Element Size |30, mm
Behaviar Soft

Create this sizing for the bodies seen here in blue.

JFil‘ter: Name -

| @a = = &
. M, Body Sizing
¢ | Pr———r i

Details of "Body Sizing” - Sizing
[=l| Scope
Scoping Method | Geometry Selection

Geometry 4 Bodies
[=I| Definition
Suppressed Mo
Type Element Size

Element Size | 50. mm
Eehavior Soft

And assign this sizing for the other bodies, seen here in blue.
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| Filter:

| | |k |

2 items on Y axis, for the same joints.
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JFiIter. Mame
B @

v

e

4 LI

Details of "Multiple

[=]| Scope
loint
[=1| Drefinition

DOF

Type

Magnitude

Lock at Load Step

Suppressed

To create frictio

Tabular Data

Steps | Time [s] |

0

L | = ko |
-
Pl b =D

Solution: Insert
certain parts.

Further homew

- delete the Virt

-lower to 0.2 th

wheels, press them down with these displacements.

or all parts. Feel free to select-unselect them as you wish, to scope only for

nd draw the conclusions

oefficient of all 4

W, Frictional - front axle To track

- in Analysis Settings, make Stabilization = Off, solve and draw the conclusions

, solve and draw the conclusions
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CASE 48: ANSYS Workbench Static Structural FEA of a copper plate corrugation between

sprockets

Static Structural

Engineeriaiaiiiiiii i iiimamnmsimy, insert Copper Alloy NL.

Rename material to the plate, green here. Make the gears Rigid.

oordinate System button. Apply the Y Offset = -15 mm.
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Contact Body View ax
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| Filter:  Name -

B a2 &
B Mesh
J%,,E‘ Face Sizing

< [ T | 3

Details of "Face Sizing" - Sizing

[-]| Scope
Scoping Method | Geometry Selection
Geometry 45 Faces
[=I| Definition
Suppressed MNa
Type Element Size
|| Element Size |1.5 mm
Behaviar Soft

Create this Body Sizing for the plate, blue here. For Sphere Center, use the Coordinate System you created before.
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JFi|ter‘. MName -
| & @t &

- ,/@.. Face Sizing -
AH, Body Sizing

Details of "
[=l| Scope
Scoping
Geomet|
[=]| Definiti
Suppres
Type
Sphere
Sphe
Elem

Analysis | 10 steps; you can select them from the Graph tab.
Select Ye

= Qutput
Stress
lStrain

MNodal F

Contact

| General

Environ faces of the plate part, yellow here.

| Filter: nia

B a

0. mrm

4

Details of "
[=]| Scope
Scoping
Geometi
[=1| Definitio!
Type
Define B
Coordina

X Campo

¥ Component

Tabular Data

Z Component

0. mm framped)

Insert these values on the Graph tab.
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Tabular Data
Steps | Time [s] |]v ¥ [mm] || Z [mm

W00 | = [T | = s B |

WO =) S | R [

[ury
=

[ury
jry
[ury
=

As Joint

| Filter: N

& &

4

Details of
[=]| Scope
Joint
[=| Definiti Yym
DOF

Type

Magnit

Lock at

Suppre

(=R R RN R R R

g, =143,
10. 160.

—
=
=
=

Create another Joint Load for the other gear. Watch the rotation direction so that the gears mesh one with each
other.
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=

JFiIten Mame -
B at-® e

3 Joint - Ratation -

@ Joint - Rotation

. Solution (A6) -

1 | 3

Details of "Joint - Rotation”

[=l| S5cope

Joint

Revolute - Ground To -X gear

[=1| Definition

Solution: In

after the so

- make the

-turn off t

ts. The RZ item is available from Worksheet, in the Expression column,

m Alloy NL, solve and draw the conclusions
e, solve and draw the conclusions

e conclusions
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CASE 51: ANSYS WB EXPLICIT DYNAMICS WITH FLUIDS - Drop test of a recipient with

water from 2 meters height

| 0.81694
| 040847

0.000 0.100 {m}
S
0.050

Geometry: 2
Rename the {

Outline

J Filter: mMame

Filter Options
Control
I=I| Lighting

Ambient |01
Diffuse |06
Specular |1

Bottle and flo om Polyethylene. Bottle’s thickness is 0.6 mm. Make the floor Rigid.
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| Filter:  tiame -
B a2 a

Project =
= Model (A4)

ference Frame = Eulerian (Virtual).

ordinate System button.

Define By
Geometry
Origin X

Origin¥

-13.328 mm

Origin Z 0. mm
[=I| Principal Axis
Axis X
Define By Geometry Selection
Geometry Cancel

[=I| Orientation About Principal Axis

Axis

[v

Define By

In relation to the Global Coordinate System, the new Coordinate System (sticking to the floor) should look like here.

| Default
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] 50.00 {rrrri)

I 420
45.00

Contacts: Delete them all.

|5mnnthing |an
Mesh: Make |Transitinn |Fast

Apply this sizing

| Filter:  Name

Scoping Method

Geometry
[=| Definition
Suppressed
Type

Element Size

Behaviar

Define this sizing

d water, blue here.
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J Filter: Mame

|Bat8a
B Model (A4)

A Geometry
% Coordinate

Details of "Velocity"

[=]| Scope
Scoping Method

Geometry
[=]| Definition
Input Type
Define By
Coordinate System

¥ Component

Y Component
Z Component
Suppressed

Analysis Settings: In lerian domain.

Environment: From ordinate System we created before.

J Filter: Mame

eI

E| ..... » Explicit D

Detailz of "Standard Eartl
[=I| 5cope
Geometry
[=]| Definition
Coardinate System

¥ Component

Y Component

Z Component
Suppressed
Direction

Fix the floor, blue here.
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JFiIter: MName A
Bat®E

A, Fixed Support

L = R P LY
Details of "Fixed Support”
[=l| Scope

Scoping Method | Geometry Selection
Geometry 1 Body

[=]| Definition
Type Fixed Support
Suppressed Mo

Solution: Insert these default items, for all parts. The items in CAPS LOCK are available from Worksheet, after the
solving is finished, from Expression column.

@] Solution (A6)

'/[1"] Solution Information
- Ml Total Deformation
- M Total velocity

- M Equivalent Stress
- M3 Total Velodty 2

- M Equivalent Elastic Strain
J@E! EFF_STM

v‘ﬁ! INT_EMERGYWATER
o S MASSUATER

. B, TIMESTEP

- M PRESSURE

Further homework:

- make bottle’s thickness 0.8 mm, solve and draw the conclusions

- in Euler Domain Controls, make this change, solve and draw the conclusions

Total Cells 70000

- in Connections branch, modify as seen here, solve and draw the conclusions
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CASE 54: ANSYS Workbench Seismic Random Vibration analysis using PSD on a real
size skyscraper

Modal

Engineering Data: Insert Concrete from General Materials library.

3 B General Materials | ® ge::r'}gL:E:nr;;:g:I samples for use
X
A B ‘ C D E
1 Contents of General Materials & | Add  bource Description
3 2% Air gp General properties for air.

General aluminum alloy.

G . . = | Fatigue properties come
g Aluminum Alloy ar = | from MIL-HDEK-5H, page 3
=277,
5 Concrete e

Geometry: 2013_07_27_Building 20-SWC!!19.x_t

Except the first 7 parts, suppress the others. Apply Concrete material to the green part seen here.
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2 @] Model (A4, B4, C4, D4) 3
E- ,,ﬁ Geometry
- B 2013_07_27_Building 20-5WCH19;
-y {1 2013_07_27_Building 20-5WC!1g;
-y 1 2013_07_27 Building 20-5WC!19;
-5 @ 2013_07_27_Building 20-5WC!118;

o B 2013
-y 2013
- 0 2013
g B 2013
e [ 2013

=R REEY

Details of "2013_07_27_B

Graphics Properties
[-I| Definition

Suppressed
Stiffness Behavior
Coaordinate System
Reference Temperature|
Behavior
[=1| Material
Assignment
Monlinear Effects

Mesh: Apply this

JFiIter Mame

Jlg%-@

----- Geometr
J,L Coording|

Details of "Body Sizing”

[=I| Scope
Scoping Method | Ge
Geometry [
[=1| Definition
Suppressed M
Type El
Element Size |1
Behaviar 50

Environment: Fix

J Filter:  Mame
Jﬁ {]%—l el
........ ST Fi
4 m
Details of "Fixed Suppo
[-]| Scope
Scoping Method | Ge)
Geometry &
[=]| Definition
Type Fixed Support
Suppressed Mo

embers. The building has real dimensions.

(1111 l::
liﬂﬂ!ll
T
ll!l f

|
|
[IiL
(LTI
[[IfL
Rnaan
[
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Solution: Insert Total deformation items and change their mode number.

B Solution (A6)

,,{1—| Solution Information
‘,ﬁ Total Deformation

- A Total Deformation 2
‘,ﬁ Total Deformation 3
8 Total Deformation 4
T Total Deformation 5

rmation”

Geometry Selection
All Bodies

Total Deformation
1.

bration onto the Solution cell of the Modal scenario. For each axis, they should look like here.

-/ B - C - D

2 |@® EngineeringData v/ 2 | @ EngineringData v 2 & EngnesringData v
& Geometry v 4 3 Geometry v 3 Geometry v
4 @ Model rx 4§ Model Vil 4 § Model s
E_ﬁ Setup 4 ‘_ 5 @ setup "4 ‘ E_EE Setup v
6 Solution v 6 @ Solution v 6 : Solution v .
7 9 Results v _? 9 Results v o, ?Ea Results v ‘.

Model, Random Vibration 3 Model, Random Vibration 2 Model, Random Vibration

i

s: Apply these details for all 3 scenarios.

m Vibration (D5)
odal (Modal)
alysis Settings

ings"

o Use All
t Modes | Mo
Mo
Yes

Yes

Manual
g Ratio | 7.2-002
Defin... | Direct Input

efine this PSD G Acceleration for each axis.

PSD G Acceleration

T——

eleration”

on | All Fixed Supports

Tabular Data
X Axis
Mo

For the next scenario.
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Direction

Suppressed

Insert these de ant to avoid tiring your fingers, use the files we provided for easier

| TUTORIAL14 g
TUTORIAL14 g

Solution: Apply axis/ scenario. For Response PSD, select a corner of the top of the

building. Chang br each case.
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J Filter: Mame -
B at-=® &
! B8 Solution (D6) ~

_//m Solution Information
M Directional Deformation
//ﬁ Equivalent Stress

//ﬁ Equivalent Stress 2
;Q; Response PSD

Details of "Response PSD"

n
[=I| Definition
Type Response PSD
Lacation Method Geometry Selection
Geametry 1 Vertex
Crientation Solution Coordinate System
Reference Absolute (including base motion)
Suppressed Mo
|=I| Options
Result Type Displacement
Result Selection X Axis
Selected Frequency Range | Full
[=I| Results 17.43
RMS Value 2.1954e-9
RMS Percentage
Expected Frequency le=+7 —
1.e=5
1000, —
10,
01+
le3—
le5—
1.8431e7 T 1 T
14972e-2 01 051, 25 1743

Further homework:

- make the Body Sizing = 250 mm, solve and draw the conclusions

- apply these changes to the frequency range, solve and draw the conclusions

E| ----- Hl_))llﬂl (A5)

= Pre-Stress (Mone)

‘,Q Analysis Settings
1

Details of "Analysis Settings”

=

Options

Max Modes to Find

25

Limit Search to Range

Ves

Range Minimum

0. Hz

- for Response PSD, select the top face of the building, green here, Evaluate All Results and draw the conclusions
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CASE 55: ANSYS WB FINITE ELEMENT ANALYSIS - Structural simulation of welding steel
parts

© expertfea.com

Details of "
Graphics
[=]| Definitio

=1 Material
Assignment |Structura| Steel 2

Mesh: Apply a Hex Dominant method to all bodies.
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Insert this sizing to all faces, blue here.

JFiIter'. Name -
B a8 8
....... 1. Face Sizing

- Y Face Sizing 2

Details of "Multiple
[-]| Scope
Scoping Method
[=]| Definition
Suppressed
Type

Element 5ize

Behavior

details for all steps.

Environment: Fi face, blue here.

JFi|ter‘. Mame
B a -

e

Details of "Fixed Su

[=|| Scope
Scoping Method

Geometry
[=|| Definition

Type
Suppressed

15t Thermal Con
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JFiI‘ter: Name hd

IBak-=ea
./.] Thermal Condition -
A8 Thermal Condition 2
v’.l Thermal Condition 3
AW Thermal Condition 4
,..] Thermal Condition 5

Selection

2" Thermal Condition.

JFil‘ter: Name hd

B A= e

- MY Thermal Condition 2 »
v’.l Thermal Condition 3
. M Thermal Condition 4
v'.l Thermal Condition 5
. MY Thermal Condition 6
v'.l Thermal Condition 7
./.] Thermal Condition &
ﬂj Thermal Condition 9
-/.l Thermal Condition 10

E-,{i] Solution (A6) <

4 T | 3
Details of "Thermal Condition 2" n
[=]| Scope

Scoping Method Geometry Selection

Geometry 1 Body
[=I| Definition

Type Thermal Condition

Magnitude Tabular Data

34 Thermal Condition.

| Filter:  Name v

| B a4 ® &

------- ‘/- ] Thermal Conditon 3 = =
------- '/- ] Thermal Condition 4

------- ./- ] Thermal Condition 5

- -./-l Thermal Condition &

-,/-I Thermal Condition 7

'v’-l Thermal Condition 8
: 'v’-l Thermal Condition 9

------- ./- ] Thermal Conditon 10 _

e o m o

4 m 3
Details of "Thermal Condition 3" L
[=I| 5cape
Scoping Method Geometry Selection
Geometry 1 Body
[=I| Definition
Type Thermal Condition
Magnitude Tabular Data
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Graph 2
1.
1370.
1000, —
750, —
500, —
250, —
22 T T T r r r 1 1
1 2 3 4 5. 3 7 5 9 10
B - [ 5 [ 2+ [ 5 [ & [ 7 [ & [ & [ 10 |

9t Thermal Condition.

JFih:er: Mame -

B ait-® e

o]

Scoping Method
Geometry

Magnitude
Suppressed
[-]| Tabular Data

Independent Yariable | Time

10t Thermal Condition.

JFilten HName

Details of "Ther
[=l| Scope
Scoping Method

Geometry

Magnitude

Suppressed
[=|| Tabular Data

Solution: Insert these default items, for all parts. You might want to increase the scale if you would like to show the
dilation/ swelling of the weld seam.
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=

ndary Condition
Bounda d Support
COrientation Global Coordinate System

Suppressed Mao
-|| Options
Result Selection All
Display Time End Time

i~ [w; | [ErProbe | Display  scoped Bodies -

A: Copy of Copy of Static Structural
Equivalent Stress

Type: Equivalent (von-hises) Stress
Unit: hMPa

Tirne: 3

Custam

Pz 436.6

felim: 0,38206

! 436.6

388,13
339,66
291,19
242,72
194.26
145,749
97,319
45,85

0.382046

Further homework:

- change the 1370 deg C load into 3000 deg C load, solve and draw the conclusions
- change the default Bonded contacts to Frictionless, solve and draw the conclusions

- replace the Fixed Support with a Frictionless Support, solve and draw the conclusions
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CASE 58: ANSYS WB FINITE ELEMENT ANALYSIS - Embossing/ Stamping of an
Aluminum sheet-metal in a rubber die

© expertfeacom

Static Structural

Engineering Data: Insert Aluminum Alloy NL from Non-Linear Materials library. Duplicate the default Structural Steel
and assign it these details. Delete the other non-important characteristics, as seen here.

Geometry: FEA letters v2.x_t

Assign these names and materials; make the letters rigid.

]ﬂ%@

Project
B [ Model (A4)
Elﬁ Geometry
..... x@E

Loy G0 blank
[]-----«;;%; Coordinate Systems

[ 4B Connections

4 I I

Details of "Model (Ad)"
[=| Filter Options
Control |Enab|ed
[=1| Lighting

Ambient |0.1
Diffuse |08

Coordinate Systems: Click on this green face of the letter E, then the Coordinate System button and set these offsets

from the toolbar.
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& v,;.k Coordinate Systems

Details g
[=1| Deefil
Type
Coar antrolled
Supp

[=I| Crrigi

Defi Selection
Geon . Cancel

Crigi
Crigi
Crigi
[=I| Princ
Axis
Defi

Conne Based on Definition. Suppress the unnecessary contacts. Assign these details to all
the Fri

Joints: | Joints for each letter part.

| Filter.

|

ound To F
lound To E
ound To A

E| De
Con
Type
Supp
[=1| Refe
Coar pte System
| Mob
Scop!
Appli
Seop
Body
Initia
BEeha

Mesh:

Insert this Body Sizing for the Blank part.
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Rubber die.

tters.

Mesh the Blank and the Rubber parts, blue here, with Tet elements.
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JFiIter'. Name j
| Bad-2a

‘,m Patch Conforming Method — +
§ wigl =

ils for the 1% step.
ing steps.
far right on the Environment toolbar and insert neqit,100 as seen here.

G Supports - I, Conditions @#DirectFE - EER fass Flowe Rate | Ew |
i1

1 Commands

! Commands

! Lotive TN
3 ~ ! NOTE: A

o lnegit,100

Q

Step Selection Mode

All

Target

Mechanical APDL

Environment: Fix the outer faces of the Rubber die, seen blue here.
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JFiIter. MName hd

R R =
=-,/=] Static Structural (A5)
ﬂ'_’_}{ Analysis Settings
\,JS!, Fixed Support
PR L A

Details of "Fixed Support”

[=]| Scope
Scoping Method | Geometry Selection
Geometry 5 Faces

[=]| Definition
Type Fixed Support
Suppressed Mo

Set this Joint Load for the letter F.

Add this Joint Load for the letter A.

| Fiter:  name -

@ 4 = &

Jf:'lp'\ Joint - Displacement 3

Detailz of "Join|
E Scope
Joint

[=1| Definition
DOF

dTo A

Type
Magnitude
Lock at Load

Suppressed
All 3 joints e values in the Graph tab.

Solution: | ems, for all parts.

Use these @ Reaction item.
L=
-
Details of "Fo q
EI_ Definition
Type
Location M4
Contact Red To E
Orientation System
Extraction g Element]

Suppressed
Options
Result Seled

L1

Display




BECHOME A BLACK BELT IN ANSY$ WHRKBENEH, YHOLUME 3

Further homework:

- change the material for the Blank part to be Copper Alloy NL, solve and draw the conclusions
- change the default Frictionless contact to Frictional = 0.1, solve and draw the conclusions

- for Joint Loads, assign these values, solve and draw the conclusions

THANK YOU, GOD! TO BE CONTINUED WITH VOLUME 4!




