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Foreword

Dear FEA and ANSYS lovers,

For some of us, ANSYS users - wanting to simulate high non-linearities, breakage and flow -
the wait for SPH (Smooth Particle Hydrodynamics) in the default Explicit Dynamics module
was over in summer 2020 with the release of v2020 R2! Since then, | worked intensively on it
and after a few dozens of scenarios, and after my friends and customers asked for some
tutorials using SPH, here they are, comprised in this volume.

Because there are more scenarios made but we wanted to respect July as the publishing
month, more awesome scenarios will be comprised in the next volume, together with
hyperelastics, soils and ceramics.

If you do not have the patience to wait for volume 2, dare to change yourself the materials in
these simulations to what you need, then further on, work on making the FEA successful.

You will find here also some tips and advice on known issues and limitations, so this will
spare you days of trials and errors for which you did not guess the causes.

As is the case for most tutorials books, they are presented in a simple manner and they are
very easy to apply, but you also need to know that they are the result and pinnacle of days
and weeks of work. When changing some parameters, you will probably need to invest some
good hours to make the FEA solve till the end and avoid sudden stops.

Each tutorial has a homework section in which you can vary some parameters as advised, but
also feel free to change more and be creative in pushing the simulation’s boundaries and
limitations.

We express our happiness that we can now perform SPH simulations in the default Explicit
Dynamics module, because previously was possible only in “elite” explicit FEA such as
Autodyn, Abaqus, LS-DYNA and Radioss. It is nice to know that we can perform nowadays the
most complex simulations in the software that we know best: ANSYS Workbench.

May God/ Allah/ Brahman bless you with all the best and remember to always believe in
yourself and in your bright future! @

Claudiu Danila, 8th of July 2021
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SPH2 - 235. 1st in the World!!! ANSYS WB Explicit Dynamics SPH - Drop test
and breaking of a thick glass bottle

ANSYS

2020 R2

.....

000 30,00 (mm) 000 30,00 (mm) Y
[ ¢ | ®
15.00 15.00

Drag and drop an Explicit Dynamics module from the Toolbox.

Import the geometry file named: 2020 _jul_23_SPH_bottles_floor_v2.x_t

Double click Model to enter the FEA.

Transforms: Assign these details for the glass body, to make it hit the floor at an angle.
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L [ =

Name

T project*
: Model (A4)
: ,/g Transforms
- yéall Part Transform
- /@ Geometry
{8 Materials
-y >4 Coordinate Systems
----- v @ Connections
- e '

< >

Details of "Part Transform" v 31OX
-/ Scope
Scoping Method
Geometry
Definition
Suppressed
Define By
Coordinate System
Translate X
Translate ¥
Translate Z
Rotate X
Rotate ¥
Rotate Z

Geometry Selection
1 Part

1

No

Rotation And Translation
Global Coordinate System
Q0. mm

Q. mm
=15, mm
0.°
30.°
0.°

Geometry: Rename the bodies as seen here. Suppress the 15 part. Assign these details to the
bottle part.

The floor part is Rigid, Steel.

- EH &K @ floor
----- /8 Materials v
. S P S
Details le "ﬂCIDI‘" e n D x
+/| Graphics Properties
-/| Definition
Suppressed Mo
ID (Beta) 187
Stiffness Behavior Rigid
Reference Temperature | By Environment
Reference Frame Lagrangian

Ly

Material

Assignment

I Structural Steel

(nd]

[ndl]

Properties

(nd]

Statistics

Ly

CAD Attributes

Mesh: Assign these details.
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..... /@ Mesh
—— P~ S "

<

Details of "Mesh" v
|-/ Display

Display Style ‘ Use Geometry Setti
=/ D

Ph
Ele

[=I Sizif
Use
Res
Me

H
BT ITTTTTTTTTTTTT]

Sm

Assign this Method on bottle.

P LI R I e T

Name w| Search Outline | ™ _
iy ﬁ. s L A
I1bnl:tle v
>
d - Metkw 3 O X
]_
Iry Selection
i
A bn floor.
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Name -

Search Outline | WV

e " Method on floor

<

>
Details of "Method on floor" - Methcw 3 O X

-

- Scope
Scoping Method Geometry Selection
Geometry 1 Body

- Definition
Suppressed No
Method Hex Dominant
Element Order Use Global Setting
Free Face Mesh Type | All Quad
Control Messages  Yes, Click To Display...

Assign this Sizing on floor.

Standard Earth Gravity: Insert it along the +Z axis.

Name ~ | Search Outline
------- ] Analysis Settings A
% Standard Earth Gravity v
Details of "Standard Earth Gravity" v 1 0OX
-/ Scope
Geometry Al Bodies
=/| Definition

Coordinate System

Global Coordinate System

X Component

0. mm/s® (step applied)

¥ Component

0. mm/s® (step applied)

Z Component

9806.6 mm/s® (step applied)

Suppressed

No

Direction

+Z Direction

Fix the floor tray. Save, Solve.
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- o—

Name v | Search Outline |V o
vvvvvvv @ Fixed Support A
=& Solution (A6)
1 ~ Salitinn Tnfarmatinn e
Details of "Fixed Support” v 1 0OX
-/ Scope
Scoping Method  Geometry Selection
Geometry 1 Body
-/ Definition
ID (Beta) 146
Type Fixed Support
Suppressed No
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SPH4 - 239. 1st in the World!!! ANSYS Explicit Dynamics SPH - Fracturing an
unreinforced concrete beam by bending

ANSYS

2020 R2

z
0.00 150,00 300,00 (mm)
___ Emmmmm EEEEEERE
75.00 225.00

Drag and drop an Explicit Dynamics module from the Toolbox.

Import the e_only.stp
Engineering m the Explicit Materials.

o @ Ex
10 | @& Hyp
11 | @ ma

Cutline of Explicit

36

ir

Double click Model to enter the FEA.

Geometry: Make the green parts as Rigid, Steel.
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R - FE—

Name - VvV

T project* A
I (& Model (A4)
= /%® Geometry
[+ @ reinforced_concrete_only-F
[+ @ reinforced_concrete_only-F
[+ @ reinforced_concrete_only-F ,

< >
Details of "Multiple Selection” * 1 0Ox
+ Graphics Properties
-/ Definition
| Suppressed No
ID (Beta)
| Stiffriess Behavior | Rigid
Reference Temperature | By Environment
|Reference Frame 'Lagrangian
- Material
| Assignment Structural Steel
+ Bounding Box
* 'Ptopetlies
+ Statistics

Assign these details to the beam part.

- - | ot T

- t o
-

Details of "beam)
+ | Graphics Prop
= Definition
' Suppressed
ID (Beta)
'Stiffness Beha
'Coordinate Sy
'Reference Tem
'Reference Frarl
= Material
' Assignment

Mesh: It should have these details.

10
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----- D Mesh
By E Eﬁe‘licit Dynamics (A5)
E < I
Details of "Mesh" «0rC
-/ Display
Display Style Use Geometry Sett
-/ Defaults
Physics Preference Explicit
Element Order Linear
Element Size Default
-/ Sizing
Use Adaptive Sizing | Yes
Resolution 1
Mesh Defeaturing Yfes
Defeature Size Default
Transition Fast
Span Angle Center | Coarse
Initial Size Seed Assembly
Bounding Box Diag... 1076.5 mm

Average Surface Area

37308 mm?®

Minimum Edge Len...

(L8]

Check Mesh Quality

38.435 mm

Quality

Yfes, Errors

Target Quality

Default [0.050000)

Target Character...

Default

Smoothing

Low

Assign this Method on beam.

Workbench, Vol.

Create this Sizing for the rigid parts, blue here.

Name -

----- v 5k Coordinate Systems A

----- /%) Connections
E] ..... ”, @ Mesh

------- " Method on beam
“oo /@ Element Size on Multiple

4

Jetails of "Elernent Size on Multiplv 1 O X

>

Analysis Settings:

1 Scope
Scoping Method | Geometry Selection
Geometry 3 Bodies
- Definition
Suppressed Mo
Type Element Size
Element Size | 17.0 mm
- Advanced

Insert these details.

Fix the 2 blue supports on the bottom.

11
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Name - :_:_;-:.- :‘ ne ~
B @ Mesh "

o | Explicit Dynamics (A5)
B ‘/@ Iniitial Candltlans

-------- @ Fixed Support v

[4 >
Details of "Fixed Support” o w 0O X
-/ Scope

Scoping Method  Geometry Selection

Geometry 2 Bodies
-/| Definition

ID (Beta) 115

Type Fixed Support

Suppressed Mo

~ Name ~ | Search Outline |V

B v E Explicit Dynamics (A5) A
I ----- J@ Initial Conditions
g [ analysis Settings

Details of "Displac

= Scope

Scoping Method

Geometry
=/ Definition
ID (Beta)
Type
Define By
Coordinate Systs e

X Component [ [mm) |WZ[mm]
¥ Component 0.

Z Componen , =0

Solution: After the solving has finished, insert these items form the respective toolbar and
from the Worksheet button. Also check our animated results from YouTube, if needed.

', Solution {AG)
----- ¥ 5 '.‘ Solution Information

------- %8 Total Deformation
/@B Equivalent Stress
------- », & Shear Elastic Strain
g COMPRESSALL
gk DAMAGEALL
sl INT_ENERGYALL

Congratulations, you have finished this FEA using Smooth Particle Hydrodynamics!

12
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SPHS8 - 245, Water tank sloshing due to seismic load - ANSYS Explicit
Dynamics SPH, 1st in the World!!!

I SR L LI
~, My G"ss:.'i."..s b
b R SR
~ D o
‘ ; bR il ‘-.f‘ e
; Sh B A M G
12108 vy
091164 BT AR e
0.61243 &7 A R
031327

0014091 © expertfea.com

»

Drag and drop an Explicit Dynamics module from the Toolbox.

Import the geometry file named: 2077_nov_15_tank_sloshing v3.x_t

Double click Model to enter the FEA.
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MName ~ | Sea ' -
:. Project™ A
B2 Model (A4)

=M@ Geometry

a e tank
(A5)
EoL
4 ] “)
et 10Ox
G '
':.[:
L
.s '
. { Caordina...l
.F ohment
.F
':Ilil
Mi ils.
CH vater.
Al k.
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Name - :
i yw Method on water A
; -y~ Method on tank v
< >
Details of "Method on tank" - Mw 0 O X
-/ Scope '
AScoping Method -Geomefry Selection
'Geometry [1 Body
= Definition ‘ '
Suppressed | No
'Method |Hex Dominant
'Element Order ‘Use Global Setting

Free Face Mesh Type AQuad/Tri
Control Messages  Yes, Click To Display...

Properly made, the mesh should look like here.

Outline v 31OX
Name v i
= Model (A4) A
/@ Geometry
/[ Materials
/3% Coordinate Systems
/%) Connections
T Mesh
=, Explicit Dynamics ]
... [0 Tnikial Canditiar ¥
< >
Details of "Mesh" v 31 0OX A=
+ | Display i) 28 ras
+ Defaults ' oL
+,‘Sizing
+ ‘Quality ' ] g 2
+  Inflation . ! ‘5 B N
+ Advanced . ‘ ‘ T S,
Nodes 38410
Elements 136977

15
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Analysis Settings: Assign these details.

o o H Analysis Settings
Details of "Analysis Settings" i w QO
-I Analysis Settings Preference

Type Program Control,

- Step Controls
Mumber OF Steps
Current Step Mumber
Load Step Type e Inte
End Time

Resume From Cycle

Maximum Mumber of Cycles

Maximum Energy Error

Reference Energy Cycle

Initial Time Step

Minimum Time Step

Maximum Time Step
Time Step Safety Factor
Characteristic Dimension

Automatic Mass Scaling

Minimum CFL Time Step

Maximum Element Scaling

Maximum Part Scaling

Name w | Search Outline | v _
------- /1 Analysis Settings ~
- o Standard Earth Gra
....... v N
= =
4
Details of "Displac
-/ Scope
Scoping Method Geometry Selection
Geometry 1 Body
-/ Definition
ID [Beta) 45
Type Displacement
Define By Components
Coordinate System Global Coordinate S...
X Component Tabular Data
Y Component Tabular Data
Z Component Tabular Data
Suppressed Mo

Use these values. If you cannot force the divisions of time, you might want to assign 6 steps in
Analysis Settings, instead of 1. Save, Solve.

16
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Tabular Data

Steps |Time [s] |[v X [mm] [[v" ¥ (mm] |[v" Z [mm]
1k 0.
2 |1 0.1
3|1 0.2
4|1 0.3
5 |1 0.4
6 |1 0.7

17
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SPH13 - 265. Frozen bird strike jet engine test using SPH - ANSYS WB
Explicit Dynamics, 1st in the World!!!

-

0% @ \ 400,00 (mm)
20000

Drag and drop an Explicit Dynamics module from the Toolbox.
Import the geometry file named:

Enter the FEA by double clicking the Model cell.

Name A

T project*
= (&) Model (A4)
=% Geometry
i ...... x @ chicken
- By thin fan 20
...... x@ case
s @ 2021_mar_20_turbofan_
— N
ey By 2021_mar_20_turbofan_
-8 Materials
/@ Virtual Topology
-y s+ Coordinate Systems
- 4f&) Connections
- /D Mesh
-1 Explicit Dynamics (A5)
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The green chicken should have these details.

This green turbo fan should have these details.

Name v | Search O1
B Model (A4)
B/ Geometry
- x@ chicken
- By thin fan 20
<

Details of "thin fan 20"
+/| Graphics Properties
- Definition
Suppressed
Stiffness Behavior
Coordinate System
Reference Temperature
Thickness
Thickness Mode
Offset Type
Material
Assignment

I

The green case shol same material as the fan part.

Coordinate Systems lelect only edges, select this green circular edge of the fan.

19
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Name v | Search Outline | W

T project*
= {5 Model (A4)

-, Geometry

#-, {8 Materials

- B0 virtual Topology

= v 5% Coordinate Systems

P ey ,< Global Coordinate System
‘ - v >+ Coordinate System
I ----- /%) Connections
-, Mesh
#- [ Explicit Dynamics (A5)

Details of "Coordinate System” v 1 OX

= Definition
Type Cylindrical
Suppressed No

- Origin
Define By  Geometry Selecti...

Click to Change

Origin X -7.0706e-005 mm
Origin ¥ 3.8775e-005 mm
Origin Z 114.56 mm

- Principal Axis
Axis X
Define By Global X Axis

-/ Orientation About Principal Axis
Axis ¥
Define By Default

Mesh: Assign these details.

Ctrl+B to select only bodies, create this Sizing for the fan.

Name | Search Qutline | ™

El ----- &0 Mesh A
- ------- @ Element Slze on thin fan 20 ,

Details of "Element Size on thinfan v 3 O X
-/|Scope

Scoping Method | Geometry Selection

Geometry 1 Body
-/ Definition
Suppressed Mo
Type Element Size
Element Size | 70.0 mm
- Advanced
Defeature Size Default
Behavior Soft

Insert this Method for the SPH bird.

20
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Create this Method for the fan.

Name v tline | W

™ Method on chicken A
-y~ Method on thin fan 20 v i

Details of "Method onthinfan 20" -+ 1 O X

election } :
Quad/Tri 7
pntrolled
Setting
8.
Nam N
Jetails of ROXx
Scope
Scopinf
Geoms
Definit
Supprg
Type
Elen
Advan
Def
Behavi
Assign rnerate Mesh.
Nam -
Details o O X
- Scope
Scopir bn
Geom
- Defini
Suppr:
Metho
Eleme e]
Free F

Control Messages Yes, Click To Display...

21
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Properly made, the mesh should look like here.

¥
Name - P

{8 Materials A
@0 Virtual Topology e
@ s Coordinate Systel PO
----- /%) Connections
=, Mesh v

< >

Details of "Mesh" =~ w» 0 O X

Display ‘

' Defaults

j:Sizing | I
- Quality '
' Inflation 55
¥ Advanced | REEL

(n]

(ns]

14

s

41 A

™

s

Nodes
Elements

Analysis Settings: A ese details.
o, T Analysis Sey

Details of "Analysis Settin L

-/ Analysis Settings Prefes
Type

-/| Step Controls
NMumber Of Steps
Current Step Number

Load Step Type me
End Time
Resume From Cycle

Maxirnum Mumber of C,

Maximum Energy Error

Reference Energy Cycle

Initial Time Step

Minimum Time Step

Maximum Time Step
Time Step Safety Factor
Characteristic Dimensiol | 3

Automatic Mass Scaling

Minimum CFL Time Step

Maxirmum Element Scali

Maximum Part Scaling

To create a Velocity, go to this pull-down menu.

22
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Environment Display Selection Automation Quick Launch

BB RBursmedselection [F commands @Images~ e
8 L | 2| B

Ew ' Coordinate System LI Comment ['Section Plane

Ana"y;ls ﬂu Remote Point iiil‘lchaft BAnnotation
P Insert

Inertial  Structural Tools Views

- - -

s @ Force

X @ Moment

Loads
. @ Pressure

@ Fixed (‘l‘_’
& Frictionless 2

Conditions

Supports

@ Displacement

@, Remote Displacement
v
> @ Velocity
v 1pOx &, Impedance Boundary

@, Limit Boundary

eometry Selection B Compression Only Support

Body @ Cylindrical Support

; ¥, Simply Supported

Hocity ®.  Fixed Rotation

amponents ®  Flastic Support

Select the yellow fan and apply the Velocity on it. Choosing the Coordinate System that we
previously defined as Cylindrical, we will ensure a rotational movement, as seen here.

Name ~ | Search Outline Z
- /H0 Analysis Settings A
Jog @+ Velocity ¥
< >
Details of "Velocity" v+ 10OXx
-/| Scope
Scoping Method | Geometry Selection
Geometry 1 Body
-/ Definition
ID (Beta) 63
Type ‘elocity
Define By Components
Coordinate System  Coordinate System
X Component Tabular Data
¥ Component Tabular Data
Z Component Tabular Data

23
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~ Name ~ | Search Outline |V _ ’ !_,/
- /G Velocity ~
G Welocity 2 v Vi

< > |

Details of "Velocity 2" * 0 0OXx

= Scope

Scoping Method | Geometry Selection

Geometry 1 Body
-/ Definition
1D [Beta) &7
Type Welocity
Define By Components
Coordinate System | Global Coordinate System
¥ Component Free
Y Component Free
Z Component Tabular Data

Tabular Data
_|StepJ.un..|.s.1.LLT_umnm_
1]1

21

w

Fix the lateral of the case.

WAL T

Nam| pod

<

>
Details of | S 4
-/ Scope
'Scopin}
| Geomd
—ﬂ.ml
ID (Bet:
TType
fSupprq

Solution: After the solving has finished, insert these items form the respective toolbar and
from the Worksheet button. Also check our animated results from YouTube, if needed.

24
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SPH14 - 273. Aquaplaning/ hydroplaning simulation with SPH - ANSYS
Explicit Dynamics, 1st in the World!!

M i

- QI‘ 3 "v

“Qexpertieacs

0,000 0500 1.000(m) z
T .

Drag and drop an Explicit Dynamics module from the Toolbox.

Import the geometry file named: 2027_jun_05_aquaplanning vé.stp

Assign these details to the green street.

25
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T project*

= Model (A4)
=% Geometry
- E x @ street

Details of "street" i

+/| Graphics Properties
= Definition
Suppressed Mo
1D (Beta) 919
Stiffness Behavior

Reference Temperat

Reference Frame
- Material
Assignment

I+

Bounding Box

o]

Properties

Statistics

1+

The green water ¢ hese details.

This green tire sh| se details.

----- x @ stres S
L
@ tire v

etails of "tire" wo

Graphics Properties

Definition
Suppressed

ID [Beta)

Stiffness Behavior

Coordinate System N

Reference Temperaturs

Reference Frame

Material
Assignment

Insert these details on the green rim.

26
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ox @ water N
....... X @ tire
N - X @ rim v
Details of "rim" v 10X
+ Graphics Properties ‘
I Definition
\ Suppressed | No
1D (Beta) 928 5
| Stiffness Behavior Rigid I [
jReferenceTemperature ByiEnvironment _
s7Referem:e Frame i 'Vlagrangian '
=/ Material ‘
Assignment J Structural Steel

Eﬁ:‘IBounding Box

Coordinate Systems: Create one inside the rim, as seen green here.

Connections: Delete the existing contacts.

Create this contact between the tire and the street.

Jet
8¢
st
C
Tz
C
T
P
1 p|
Ty
| Dynamic Coefficient | 0.
}r Decay Constant 0
Scope Mode | Manual
Behavior 'Program Controlled
Trim Contact f'Prdg-ram Controlled

Mesh: It should have these details.

Assign this Sizing for tire and rim.

27
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=,/ Mesh A
: - @ Element Size on Multiple

Details of "Element Size on Multipw I O X

= }hgcope |
‘Scoping Method[™Ftion
}"Geoﬂme‘t'r'y

= Definition

;Suppressed
ip'i'ype

'] Element Size
= ‘ Advanced
‘ Defeature Sizs
j“Behavior

Create this Siz t.

....... v |§ Multiple A [
. ....... v G street v
Details of "Elemen v 1 O X
-_'Sl:ope -
'Scoping Method ction
'Geametry
- Definition
'Suppressed
'Type
| Element Size

Assign this Me > SPH water.

The tire shoul Viethod, too.
........ s " A
. e -
Details of "Method FIOoXx
= 'Sl:ope -
'Scnping Method] election
'Geametry
=1| Definition
'Suppressed
'Method ant
'Element Qrder Setting
'Free Face Mesh | | I

'Cnntrol Messages Mo

Create this Method for rim.

Analysis Settings: It should have these details.
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Apply such a gravity.

Fix the street.

% Standard Earth Gravity A

@ Fixed Support v
>

Jetails of "Fixed Support” “ovw I O X
|| Scope

Scoping Method | Geometry Selection

Geometry 1 Body
| Definition

1D [Beta) 63

Type Fixed Support

Suppressed Mo

Apply this Displacement on the rim.

= Name ~ | Search Outline | ™ _
/@ Fixed Support "~
- /8 Displacement v
Jetails of "Displacement” o w I X
1/ Scope
Scoping Method Geometry Selection
Geometry 1 Body
| Definition
ID (Beta) 573
Type Displacement

Define By Components -

Coordinate System

Global Coordinate System

¥ Component

Free

¥ Camponent

Tabular Data

Z Component

Tabular Data

Suppressed Mo
Tabular Data
Independent Wariable ITime

(=¥

To ensure that the tire does not fall off the rim, insert this Displacement for the outer large
face of the rim, yellow here.

29
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SPH15 - 276. Excavation simulation of sandstones using SPH - ANSYS
Explicit Dynamics, 1st in the World!!!

Time: 2.0001e-002
Cycle Number: 20003
07-Jul-21 18:20

3709.3 Max
3000

2626.2
22524
1878.6
1504.8

1131

757.18
383.38
9.5745 Min

© expertfea.com

‘quivalent Stress

Time: 0.1
Cycle Number: 100003
07-Jul-2118:20

7063.7 Max
3000

2627.9
2255.7
1883.6
1511.5
1139.3
767.19
395.05
22.918 Min

Drag and drop an Explicit Dynamics module from the Toolbox.

Import the geometry file named: 2027_jun_09_excavator_rocks_SPH_v2.stp

Enter the FEA by double clicking the Model cell.

Geometry: Ensure this naming scheme. Suppress the arm part, not needed for this FEA.

30
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T project* o
= {8 Model (B4)
- Jal] Transforms
=)@ Geometry
i Xe arm
@ cup

-
<

Details of "Ge
Definition
Source
Type
Length Unif
Display Styl
Bounding B
Properties
Statistics
Update Opa
Basic Geo
Advanced €
CAD Attriby

Ly

(o]

(]

[ns]

= =

o]

Ly

Assign th D.

Details of "c1 X
+ | Graphics P
Definition
Suppre
ID (Beta)
Stiffness By
Reference ent
Reference
Material
Assignr |E [ons

L

L

Insert these details for tank.
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[ project* A
= (@ Model (B4) /

il Transforms e
B/ Geometry
[ Eex@ arm

Iy

Details of "tank
Graphics Prop)
Definition
Suppresse
ID (Beta)
Stiffness Behg
Reference Tea
Reference Fr
Material
Assignmer]

<

(]

Ly

L

Connectio up, then go to Body-Ground, Revolute.

H H \ H
%]

Details of "Rew
Definition
Connection |
Type
Torsional Stif
Torsional Da
Suppressed
Friction C
Inner Radius
Outer Radiu
Effective Len
Reference
- Mobile
Scoping Met
Applied By
Scope
Body
Initial Position Unchanged
Behavior Rigid

L

=

Press Ctrl+B to select only bodies, click the sandstones and the tank, blue here, then click the
Body Interaction button and assign these details.

Mesh: Ensure these details.

32



Easy Use of SPH in ANSYS Workbench, Vol. 1
Apply this Sizing on the tank.
Create this Method for the SPH sandstones.

Assign this method for the cup.

/'@ Element Size on tank PN
s Method on sandstones
/'@ Element Size on cup v
2 P o o .
Details of "Element Size on cup” - Sizw 1 O X
- Scope '
:Scoping Method ;Geometm’ Selection

Geometry 1 Body
-/ Definition '
Suppressed ‘No
Type 'Element Size
Element Size  50.0 mm
= Advanced '
Defeature Size | Default
Behaviar Soft

Insert this Method for the cup and tank.

------- '@ Element Size on cup A
w owhs Method on Multiple v

>
etails of "Method on Multiple"» 1 O X
_Scupe
_S-:c-ping Method Geometry Selection

Geometry 2 Bodies
Definition '

'Suppressed [No

‘Method Tetrahedrons

‘Element Order | Use Global Setting

Analysis Settings: Ensure these details.
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Y }]ﬂ Analysis Settings

Details of "Analysis Settings" o w B L
-/ Analysis Settings Preference

Type Custom

-/ Step Controls

Number Of Steps 1
Current Step Number 1
Load Step Type e Int.,
End Time

Resume From Cycle
Maxirmum Mumber d
Maximum Energy Er
Reference Energy Cx
Initial Time Step
Minimum Time Step
Maximurm Time Step
Time Step Safety Fa
Characteristic Dimer|
Automatic Mass Scal
Minimum CFL Time
Maxirmum Element S
Maxirum Part Scalif

Prescribe the gra

Fix the tank.

Details of "Fixed Suppod

- Scope
‘ Scoping Method | Ged
Geometry 1 Bq
= Definition '
ID (Beta) =
’Tyﬁe / Fixej
lSuppressed No

From Joint, Loads . Save, Solve.
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Name ~ | Search Outline |V Remote Force
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Details of "Jaint - Rotation" v 1OX neratized Plane Strail
= Scope ;
Line Pressure
Joint Revolute - Ground To cup )
= Definition Tastwat-wongiion
DOF ' Rotation Z Pipe Temperature
Type Rotation Joint Load
Magnitude Tabular Data iid Solid
Lock at Load Step | Never Joint Load
Suppressed No ' /\
{ n

Solution: After the solving has finished, insert these items form the respective toolbar and
from the Worksheet button. Also check our animated results from YouTube, if needed.

- /%) Solution (B6)
----- L) Solution Information
/%@ Total Deformation
- /@ Total Yelocity
/@@ Equivalent Stress
/% Force Reaction
/%8 Joint Probe
/%9 Joint Probe 2
------- v ﬁ UVECTORS
- /%D INT_ENERGYALL
------- o ﬂ COMPRESSALL
- J ﬁ PRESSIURE

Congratulations, you are now fully initiated in using Smooth Particle Hydrodynamics inside
the default Explicit Dynamics module! Good luck with your newly gained expertise, practice
and perfect your craft even more, and look forward for our next volumes on this topic!

Claudiu Danila, 2021
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