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In this example a rigid box dropped on a open water environment. This example is
extracted and modified from the Dytran DYT101 Training Seminar as a basic
introduction to Dytran FSI setup.

Other standard training course workshops are shown on the next page.

For more information please contact MSC Software.
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This workshop is integral to the training notes detailing the pre- and postprocess
steps.

COURSE NOTES SECTION 7: Patran Model Processing for Dytran FSI
1. Get familiar with the Patran Dytran preference for FSI setup

2. How to define a simple Euler mesh and assign initial states using a basic
material model

COURSE NOTES SECTION 8: Dytran FSI Process
1. How to run Dytran FSI
2. Understanding the Dytran ouput files

COURSE NOTES SECTION 9: Dytran FSI Results Processing

1. How to convert and view FSI results with Paraview

MSC A Software
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Material = Rigid Box 47kg \ /

Fluids = Air and Water
Impact velocity = -10m/s (5m height)

Simulation Time = 100ms

MSC A Software
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Step 1. Files: Create a New Database

Patran 2017 = B X

DE@ES &9 O EYHLE: BEEREIBeY NLEREERSEHs=ksx 99 28 A8 g

BEm LR BB mE2EQgEnE B R Rt TR E 3 =
Defaults viewport Display Orientation Misc. | Special = Group | Picking
DRl REQREE ~-TH="FFSHIEOREERANELE i ]
i Filer Group- View iewing- Display- Preferences- Tools- Help~ Utilities
New... 1+N
Open... Ctrl+0 [=r
. ) RHS Wind
Open Recent...  Ctrl+R — =
New Model Preference
Model Preference for:
wi1l.db
Utilities L4
Tolerance
# Based on Model
Default
SimXpert...
o » | Approximate Maximum
Model Dimension:
10.0
Template Database Name !
C:\MSC.Software\Patran'20170b/template.db
T z Analysis Code:
Quit Ctrl+Q Change Template ...

MSC.Dytran

| Modify Preferences... Analysis Type:

Open neW database and [v] Set Working Directory to Database Location .StrucFl._l.ral .:
name 2_W01 . Look in: Ci\Temp -0 Q@A RB[[E

& My Computer Name ~ Size Type Date Modified

a) Open File Menu and | S
click New. N oo

b) Type box_drop
under File name and
click OK.

c) Select Dytran for
Analysis Code and @ o
CIiCk OK Files of type: | Database Files (*.dh) = Cancel

oK | Reset

re
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Step 2.1 Geometry: Create / Coord

Patran 2017 - 8 x
Home  Geomstry Propertiss  Loads/BCs  Meshing  Analysis  Results & @ options | A
& . = - e ¥ =
3 —~ ~ ft I n &~ | m|§ - - f IE glp 1] ] g
& = Padi - . w X
Select Select Select Select Select Select Select Select L —L t Show Edit  Verify Renumber Delete Associate Disassociate

Points | Curves | Surfaces Solids Coordinates Planes Vectors P-Shapes | Transform Geometry Actions
S DA RBEEYE -~ FTH="FFLHINAUE =N FE LR @i -

i Fila- Group- Viewport- Viewing- Display- Preferences- Tools~ Help- Utilities-

RHS Window. =
: Genmetrv_.
'RHS Window _ I N
— 2 Action: Ereate oo =
Geometry Rotation Parameters ] T )
I ﬂ box_drop.db - default_viewport - default group - Group o . D‘b_]E.‘Ct: | Coord ™
E = - |--F|r5t Rotation: — - ——
| Axis: [ About Axis 1 '@ Method: !_E'-”EF T

Create a rotated g e N Coord ID List

Coord. 5o (d) ] E

Type: .ml
a) Geometry: Create & | Feoengrar |
—Second Rotation—— Refer. Coordinate Frame .
/ Coord / Euler P - _ |

b) Se|eCt Rotat|0n !_ﬁ?ngle of Rotation

Parameters \/Y i:D'D | Rotation Parameters ... @

. [v] Auto Execute
. rThird Rotation- = |[000]
d) Set rOtatlon at |A:n:i5: |About Axis 3 7 | - :

30° ‘ Angle of Rotation . _*“F'P“‘_C
e) Click OK 00
f)  Click Apply.

| OK | Cancel

MSC A Software
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Step 2.2 Geometry: Create / Solid / XYZ

Patran 2017

Home = Geometry  Propertiss  Loads/BCs  Meshing  Analysis  Results
& " " - "_I:Jﬂ e p "
F, —~ u > »T I n &~ =y - @ #pa ] il
= = - RLEN [ 1 i ! g ﬁé
Select Select = Select  Select Select Select  Select select | Lk 1 Show Edit Verify Renumber Delete Associate Disassociate
Points | Curves | Surfaces Solids Coordinates Planes | Vectors | P-Shapes Transform Geometry Actions

S DEeMyAEgeNE - FHE"FFLPENOTEEHEOOS LR & -

i Fila- Group- Viewport- Viewing- Display- Preferences- Tools~ Help- Utilities-

‘) box_drop.db - default_viewport - default_group - Group

Create a box.

a) Geometry: Create
/ Solid / XYZ

b) Select Coord 1 as
Reference Coord

c) Click Apply.

| Geometry '

et

& =]

@ 9 Options - _)\

Action: [Create' @

Object: |Solid |

Method:

|xvz - |

 Solid ID List

2

Refer. Coordinate Frame

Coord 1 @
Vector Coordinat ist

_-cl 11=

[¥] Auto Execute

Origin Coordinates List

e ool al

-Apply-

MSC A Software
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Step 3.1 Elements: Create / Mesh / Surface

Menu Homs  Geometry  Properties  Loads/BCs = Meshing = Analysis  Results
= B 2 ¥ T -
~ 1 ta - By | X o R
e & | f S A& F N M e l5¢.43 <7
g\ % f;t Surface Auto Hard @ @ = B EE‘: La o T.-;'; ® 5 % | H g Edit RBE2
Points " . :
Mesh Seeds Mesh Control Meshers FEM Actions Node Element | MPC

DA REDIEE ~FH-"FFLENODO =B 0E EES & §F -

i File- Group- Viewport- Viewing- Display- Preferences- Tools- Help- Utilities~

‘Bl box_drop.db - default_viewport - default_group - Group

Create a basic mesh
for the box.
a) Elements: Create /
Mesh / Surface

b) Enter all solid
faces for Surface
List.

c) Use default Global
Edge Length.

d) Click Apply.

- =] x

@ @ Options ~ 7}\

Flot/Eraze " Finite Elements |
Action: :C-reate =

Object: 'lMesh - @
Type: Surface -

- Output ID List-
| Node 210
Element 151

Elem Shape  |[Quad '

Mesher IsoMesh '

Topology ?Quad.;'l -

. IsoMesh Parameters...
Node Coordinate Frames...

| surface List

_SCI_|i|:| 1§3 1_..4- 1.51.6 1.1
— Glabal Length -

| [#] Automatic Calculation

| value [o.2

Prop. Name: —@e =

Prop. Type: - MN/A -

Select Existing Prop...

Create New Property...

-Apply-
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Step 3.2 Elements: Equivalence / Ali

Home  Geometry  Properties  Loads/BCs  Meshing

277 H B cmme asrees

AE A

Mesh Seeds

5N

i File- Group- Viewport- Viewing- Display- Preferences- Tools- Help- Utilities~

Surface Auto Hard @ @ = B Eg‘.: [3 o .-‘ ®

Paints
Mesh Control Meshers FEM Actions

Analysis  Results

e

e -
MEICL | e | -
3| | & | | Edit RBE2

Node Element MPC

DEvw/iREDELEE ~-FTH =" FLSEHIOBE@ = EAE EE» &5 -

Bind edge nodes.

a)

b)

Elements:
Equivalence / All

Click Apply.

ﬂ box_drop.db - default_viewport - default_group - Group

10

[ @ Options ~

' Finite Elements |

=}

Action: I Equival@'

Object: | All = |

Method: |Tolerance Cube ~ |

‘Node Id Options:
| Retain lower node id ~

Collapsed Node Options:

| Allow Tolerance Reduction ~ |

I Nodes to be excluded
Equi_\.fale_n_c:ing Tc_;leranc_:_e_
0.15588

— Element Boundary Verify

—Display Type

®' Free Edges Free Faces
1

—Preview Nodes-

Preview

Simulating Reality, Delivering Certainty
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Step 4. Materials: Create / Isotropic

Home Geometry = Properties | Loads/BCs  Meshing  Analysis  Results
e P - =
e' # [iiizl TTDE| S g .
Isotropid 2D : &\ | € ‘% o \
Isotropic | Orthotropic | Anisotropic Compasite 0D Properties 1D Properties 2D Properties

i File- Group- Viewport~ Viewing~ Display~ Preferences- Tools- Helpr Utilities~

Define material properties.

a) Materials: Create / Isotropic / Manual
Input.

b) Enter rigid for Material Name.
c) Click on Input Properties.
d) Constitutive Model: Rigid (MATRIG)
Valid For: Shell
Rigid Body Properties: Defined
e) Enter:
7850 for Density,
210e9 for Elastic Modulus
0.3 for Poisson Ratio
-10 for Initial Z-Vel of CG
f) Click OK.
g) Click Apply.

Lagrangian Eulerian
Selid

3D Propd
| RH
= NZEByRECEEE ~- TR FSHNOT@ERELOS Y

Patran 2017 |

Q @ ==z =mam
X

B

A5
S Window

Materials

Action: |Create ~
Object: |Isotropic =

Method: |Manual Input ~

Existing Materials

Filter

Mathme

|[rigid]

[ Description

Date: 19-May-17
22:29:18

Input Properties @

Change Material Status ...

=0

Constitutive Model:
Walid For:

Rigid Body Properties:

Property Name

& (@ Options ~ | A

Rigid (MATRIG) *
Shell ~

[ Defined ~

Density =

Elastic Modulus =

Poisson Ratio =

Mass =

X-coordinate of CG =
Y-coordinate of CG =
Z-coordinate of CG =

Inertia Dxx about CG =
Inertia Ixy about CG =
Inertia Ixz about CG =

Inertia Iyy about CG =
Inertia Iyz about CG =

Inertia Izz about CG =

Initial X-vel. of CG (Vx) =
Initial ¥-Vel. of CG (Vy) =
Initial Z-Vel. of CG (\Vz) =
Initial X-Rot. about CG (Wx) =
Initial ¥-Rot. about CG (Wy) =
Initial Z-Rot. about CG (Wz) =

Current Constitutive Models:

(&

[0

11

Cancel

MSC A Software
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Step 5. Properties: Create / 2D / Shell

Patran 2017 | < O XX
Home Geometry Properties Loads/BCs Meshing Analysis Results @& 9 Options ~ A
o — — P - - :
B "% B ecs==z | *FP woax Q @ =ux ®maa
Isotropic 2D — &\ | € ‘Q o \ Lagrangian Eulerian > 184 o ]
- Solid Solid
Isotropic | Orthotropic | Anisotropic Compasite 0D Properties 1D Properties 2D Properties 3D Properties Property Actions Fields

Default PSHELL (CQUADA4)
DZedyRedonl -~ TH-=FCENOD @ =R E 0 SN

i File- Group- Viewport~ Viewing~ Display~ Preferences- Tools- Helpr Utilities~

Value

Property Name Value Type

Material Name m:rigid @ Mat Prop Name =4

'tﬁaféria] E!Fiani:é{ion] T | cip ~

TR

Element Prope

Define properties for the Acton
Surface Object: |2D ~

a) Properties: Create / 2D / —
Shell | Seta By: |Name - (5

b) Enter box for Property Set
Name.

c) Option(s): Homogeneous / [ e 7
Default(PSHELL) I |

d) Click Input Properties. () "

e) Select rigid for Material [Homogeneaus | @ - @ :
Name. e - )

f) Enter 0.001 for Sheet [ memene () B
Thickness. Select Application Region ... @

g) Click OK. [ aeety |

h) Select Application Region

i) Select All elements for
Select Members

j)  Click Add then click OK. ~
) Clck Aeely MSC A Software

1 2 Simulating Reality, Delivering Certainty

Thickness

| Real Scalar ~

[Hourglass Suppr.Meth.] E———____ .

erties Selact Application Region | 4|k
[Inpl.Hourgl.Damp.Coeff.] >
Select: |Entities ~

[Warp.Hourgl.Damp.Coeff.]

[Abplicationy Regidn:
| Select Members

@

Field Definitions | add Remove

[Twist.Hourgl.Damp.Coeff.]

| Application Region

Element 1:150




Step 6. Loads/BCs: Create / Rigid Body Object

‘i —"';'.‘ > @& O

Displacement Force

T D4 REDERE ~-FH-"FFLENODE

Geometry  Properties = Loads/BCs  Meshing  Analysis  Results

M

Follower Body Velocity BIOIN KIOIN Rotational Detonation

Force Force Boundary Wave Generator

Nodal

i File- Group- Viewport- Viewing- Display- Preferences- Tools- Help- Utilities~

Create constraints on the
rigid body.

Loads/BCs: Create /
Rigid Body Obiject.
Enter rbo for New Set
Name.

Click on Input Data.
Select rigid material

Set fixed DOF for UX,
UY, RY, RZ

Click OK.

Click Select Application
Region.

Select FEM for
Geometry Filter.

Select Any node.

Click OK.

Click Apply.

Select sApplication Regio@ .
_ADFH@'

Patran 2017

Load/Boundary Conditions ]

Action: |Create ~

Object: |Rigid Body Object ™|

Type: MNaodal -

r-Current Load Case::

Default...

| Type: Time Dependent

| Existing Sets

& X

ial Conditions Rigid

| New Set>” e

[red (b)

Input Data...

BN N I =&
F ¥ T XK

LBC Actions

i‘!‘ & Fs bm

Create @ﬁ%

ea
Load Case

Load Cases LBC Fields

=}

[ Q Options ~ 7\1

Load/BC Set Scale Factor
1.0

ﬂ Filter Specification
=

Filter

Select Rigid Mater\a)"‘@l Rigid Body or Rigid Surface

rigid @

Rigid Body Constraint

vl UX | RX
[ ur @ ] RY

uz v| RZ

Enforced Transl. Vel. Vector

<0.,0.,>

Enforced Rot. Vel. Vector

-,0.,0.>

Force Vector

<, >

Moment Vector

o>

Time Dependent Fields

* Time Dependence

* Time Dependence

* Time Dependence

* Time Dependence

+ Conditions | Application Region | 4|V |

— Geometry Filter
Geometry '® FEI\®
Rigid Reference Mode
Node 36 @
£SO,

MSC

Software
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Step 7. Loads/BCs: Create / Coupling

Patran 2017

‘i —"';'.‘ > @& O

Displacement Force Follower Body Velocity BIOIN KIOIN Rotational Detonation
Boundary

Geometry  Properties  Loads/BCs

Force  Force
Nodal

Meshing

Results

N ESEEE

o B&X

SxNeN &&= 4 i‘!‘

Mesh Pressure Flow Barrier Coupling Airbag Fluid =~ P ¥ =8 95 Create
Generator Fill Load Case
Element Uniform Contact  Initial Conditions Rigid LBC Actions | Load Cases

DA REDIEE ~FH-"FFLENODO =B 0E EES & §F -

i File- Group- Viewport- Viewing- Display- Preferences- Tools- Help- Utilities~

Define coupling
interface surface.

Loads/BCs:
Create / Coupling

Set Option to
General.

Enter couple for
New Set Name.
Click on Input
Data.

Verify Cover is
set to Inside.
Click OK.

Click Select
Application
Region.

Select FEM for
Geometry Filter
Select All
elements.
Click Add and
click OK.

Click Apply.

‘P! box_drop.db - default_viewport - default_group -

couple

Load/Boundary Conditions 1

Action: | Create ]
Object: |Coupling ~ @
Type: Element Uniform -
Option: |General - |

- Current Load Case::

| Default...
| Type: Time Dependent
| Existing Sets t
| New Set Narp™~\

(c)

Input Data... @
Select Application REglon..@
-Apply- @

3oundary Conditions

Cover: |Inside ™

[ | Covered Pressure

| Flow: | Bath -

[¥] Reverse Normals

v Check Normals

Constant Coefficients

& 5l
]

LBC Fields

| Input Data T4]»]

[ Porosity
| Method: | velocity

& =}

[ Q Options ~ 7__\\

[Static Friction Coeffi

a

icient]

[Dvnamic Friction Coefficient]

I D z
Time Dependent Coefficients

[Exponential Decay Coefficient]

QK

Reset

fitions

14

[ select Application Region T4]»]

Form Type: |Select Tool -

Element Type |2D =

— Geometry Filter
Geometry '#' FE

— Application Region

Select Entities

Application Region
Element 1:150

Add Remove |

Preview

=)

MSC

Software

Simulating Reality, Delivering Certainty

x



S N—

Structure Model Creation Structure Model Setup
N N N "N
Lagrange Lagrange Lagrange Coupling
CHb e o MATERIALS PROPERTIES LBC LBC

Euler
INITIAL STATE

Euler
MESH

Euler
PROPERTIES

Euler

MATERIALS LBC

Fluid Model Setup

MSC A Software
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Step 8.1 Materials: Create / Isotropic

Home Geometry Properties Loads/BCs Meshing Analysis Results
BT | H c=zzz[04f eoae 2R @ @
Isotropid 2D = & | € ‘Q o \ Lagrangian Eulerian
- Solid Solid
Isotropic | Orthotropic | Anisotropic Compasite 0D Properties 1D Properties 2D Properties 3D Properties

Patran 2017 |

HHE &=l

E2EX ==

T DZENYASEERNE - FHESFHEFSENEBEE SN0 S g e w |

i File- Group- Viewport~ Viewing~ Display~ Preferences- Tools- Helpr Utilities~

Define Euler material properties.

a) Materials: Create / Isotropic / Manual
Input.

b) Enter air for Material Name.
c) Click on Input Properties.
d) Constitutive Model: Ideal Gas (DMAT)
Valid For: Eulerian Solid
e) Enter:
1.14 for Density,
1.4 for GAMMA
287 for R
f) Click OK.
g) Click Apply.

Materials

Action: |Create ~
Object: |Isotropic ™

Method: |Manual Input .

Existing Materials

rigid

_.M aterighwme

;|air k )

Description

Date: 19-May-17
22:29:18

Input Properties ...
Change Material Status ...

Apply @

< -]

& (@ Options - | A

Constitutive Model: Ideal Gas (DMAT) =
alid For: Eulerian Solid (Hydre) ~

Property Name Value

Density = |h..l4
Specific Heat Ratio (GAMMA) = [1.4 @
Gas Constant (R) = 287

Spec. Heat at Const. Volume =

Spec. Heat at Const. Pressure =

Viscosity Coefficient =

Current Constitutive Models:

Cancel

MSC A Software
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Step 8.2 Materials: Create / Isotropic

Home Geometry Properties Loads/BCs Meshing Analysis Results

X% s==®| OFF mioia g =
B]
‘w‘ 5, \ Lagrangian [gm

9 " 2=
Isotropid 2D : & |

Isotropic | Orthotropic | Anisotropic Compasite

Solid

N D lyREEEELE -FHEFHRFSENOCD@ RGNS Y

i File- Group- Viewport~ Viewing~ Display~ Preferences- Tools- Helpr Utilities~

Define Euler material properties.

a) Materials: Create / Isotropic / Manual
Input.

b) Enter water for Material Name.

c) Click on Input Properties.

d) Constitutive Model: LinFluid (DMAT)
Valid For: Eulerian Solid

e) Enter:
1000 for Density,
2.2¢e9 for Bulk Modulus

f) Click OK.

g) Click Apply.

Patran 2017 |

HHE &=l

0D Properties 1D Properties 2D Properties 3D Propgf——————

Materials

Action: |Create ~
Object: |Isotropic ~

Method: |Manual Input = .

Existing Materials

air
rigid

Filter

Material Name—~

:|water‘| (b)

| Deseri ption

Date: 19-May-17
22:29:18

Input Properties ...
Change Material Status ...

Apply @

©

17

< -]

& (@ Options - | A

Constitutive Model: LinFluid (DMAT) ~ |

valid For: Eulerian Solid (Hydro) =

Property Name Walue

Density = |1000

Bulk Modulus = 2.2e9 (e\
>/

Cavitation Pressure =
Volume Cutoff Tolerance = |

Hydro. Volume Limit =

Current Constitutive Models:

@ | | Cancel

MSC A Software
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Step 9. Properties: Create / 3D / Eulerian

Patran 2017 |

Geometry Properties Loads/BCs Meshing Analysis Results

e _ P - -
B (2 P czz=z=z 0¥ moas| " Q @ =m=x
Isotropic 2D — & | € ‘Q o \ Lagrangian Eulerig > 184
- Solid Solid
Isotropic | Orthotropic | Anisotropic Compasite 0D Properties 1D Properties 2D Properties 3D Properties Nroperty Actions

T DEelyREEERE - FHE"HFLONEBE@ERNEIEEES = §F

i File- Group- Viewport~ Viewing~ Display~ Preferences- Tools- Helpr Utilities~

Define properties for the surface

Properties: Create / 3D / Eulerian
Solid

Enter euler for Property Set Name.
Options: MMHYDRO (PEULER1)
Click Apply

o = e
B

Fields

18

& (@ Options - | A

Element Froperties [
Action: Create ~
Object: |3D - |

Type: Eulerian Solid ~ |

| Sets By: |[Name ™

Filter |~

:: Property Set Na-rne.

euler

Options:
| MM/Hydro (PEULERL) '©

Input Properties ...

Select Application Region ...

Apply @

SC ASoftware
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Step 10. Loads/BCs: Create / Mesh Generator

Patran 2017

m Home  Geomstry  Properties  Losds/BCe | Meshing  Analysis  Results

E @ >R C B ® @ = F 8D 5 49X enonana fr sk
ressure B

Displacement Force Follower Body Velocity BIOIN KIOIN Rotational Detonation  Mesh Py Flow Barrier Coupling Airbag Fluid =~ _} _i P ¥ =8 x K Create LI
Force Force Boundary Wave Generator Fill Load Case
Nodal Element Uniform Contact  Initial Conditions Rigid LBC Actions | Load Cases LBC Fields

DYl yREEeEl - FHSFEFOIENEBCEENEOSER- & F-

i File- Group- Viewport- Viewing- Display- Preferences- Tools- Help- Utilities~

Load/Boundary Conditions ]

[} x

@ Q Options ~ 7_,\\

Define Euler mesh.

Action: |Create |
a) LoadS/BCS Create / MeSh Object: |Mezh Generato@
Generator Type: . Nodal = [

‘B box_drop.db - default_viewport - default_group - Group

b) Set Option to Box. oan: [sor ] (b)

—Current Load Case:-

c) Enter mesh for New Set Defaul...
Name | Type: Time Dependent

d) Click on Input Data.

| Existing Sets

e) Set Origin to [-1 -1 -2].
f) Set Box Size to <3 3 3.5>.

g) Set number of elements in
each direction to 31, 31,
36 for X,Y,Z respectively.

h) Select couple for Coupling
LbC. New Set Name_

i) Select euler for 3D
property.
j)  Click Preview to see

meSh |Z<( Input Data...@
X |r

k) Click OK. Select Application Re.g.ion_.,
) Click Apply. — @

19

3oundary Conditions [ Input Data T4fw]

'-_Drigin
[-1-1 -2:! @
OO SIEE
F 9
.<3 33.5 > @ =

Numb. of Elem. in the X dir.
31

Numb. of Elem. in the@
31

Numb. of Elem. in the Z dir.
26 X

Select Coupling Lba<
couple

Select 30 Proparty

euler @

Preview @
oK @ | Reset

MSC A Software
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Step 11.1 Loads/BCs: Create / Init Cond Euler

Patran 2017

‘i —"';'.‘ > @& O

Displacement Force Follower Body
Force  Force

Geometry  Properties  Loads/BCs

i

Boundary
Nodal

Velocity BIOIN KIOIN Rotational Detonation
Wave

Meshing  Analysis  Results

“ e

Mesh P
Generator

@ =229 F 5 D
ressure Barrier Coupling Airbag Fluid
Fill

Flow

Element Uniform

DA REDIEE ~FH-"FFLENODO =B 0E EES & §F -

i File- Group- Viewport- Viewing- Display- Preferences- Tools- Help- Utilities~

Define initial Euler
regions.
a) Loads/BCs:

Create / Init.
Cond. Euler

Set Option to
Shape.

Enter sh_air for
New Set Name.

Click on Input
Data.

Set shape to
Sphere.

f) Setradius to 10.
Click Preview.

) Click OK.

i) Click Apply.

E} box_drop.db - default_viewport - default_g

o B&X
4| 4 # ¥ =8

Contact = Initial Conditions

y K

Rigid

Load/Boundary Condit 1
o i p
Action: Create ™ =l

Init. Cond. Euler = |

Object:

Type: Element Uniform = |
Option: .Shape - @

| Existing Sets t

| New Set Name /-\
' \&/)

sh_air

Input Data... @ .

Select Application Region...

-Apply- @

20

BN N I =&

LBC Actions

=}

[ Q Options ~ 7\1

I =6
Create
Load Case o
Load Cases LBC Fields

" Input Data (Shape) | 4[F |

| Sphere '@
Radil_Js of ere
10

 Conditions

Shape:

-.Centroid
Cpord 0

Preview @
Ok @ Reset

MSC A Software
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Step 11.2 Geometry: Create / Coord

Home = Geometry  Properties  loads/BCs  Meshing  Analysis  Results

H ~ Dy S hl P orre 2T TFE R B

Select  Select Select Select Select Select Select Select Lok 1 Show Edit Verify Renumber Delete Ascociate Disassociate
Points | Curwes @ Surfaces Solids Coordinates Planes Vectors P-Shapes Transform Geometry Actions

S DEeMyAEgeNE - FHE"FFLPENOTEEHEOOS LR & -

i Fila- Group- Viewport- Viewing- Display- Preferences- Tools~ Help- Utilities-

Create a rotated Coord.

a) Geometry: Create /
Coord / Euler

b) Select Rotation
Parameters

c) Set About Axis 1
d) Set rotation at 0°
e) Click OK

f)  Set Origin to [0 0 -10] ,
g) Click Apply. \/

ﬁ box_drop.db - default_viewport - default_group - Group

Geometry Rotation Parameters

Action: | Create ~

Object: |Coord * :@

Method: |Euler ;

Coord ID List

| Refer. Coordinate Frame
CU_Drl:_I 0
Rotation Parameters @

21

& =]

@ 9 Options - ®

Geometry " Rotation Parameters |

 First Rotation al
| Axis: | About Axis 1

| Angle of-P<tation )
(d) ]

~Second Rotation - -
| Axis: | About Axis 1 ™|

i_AngIe of Rotation
||o.0

~Third Rotation - =
| Axcis: | About Axis 3 7 |

| An g_Ie of I_’u:ltatic-rl
UD

OK @ | Cancel

MSC A Software
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Step 11.3 Loads/BCs: Create / Init Cond Euler

Patran 2017 = 8 X

Displacement Force

-]

Geometry  Properties = Loads/BCs  Meshing  Analysis  Results

‘i —»-:::»v:ebﬁ { I”z = =

Follower Body Velocity BIOIN KIOIN Rotational Detonation Mesh P
Force Force Boundary Wave Generator

@ = o
ressure B

Flow

Nodal Element Uniform

DEvw/iREDELEE ~-FTH =" FLSEHIOBE@ = EAE EE» &5 -

i File- Group- Viewport- Viewing- Display- Preferences- Tools- Help- Utilities~

Define initial Euler
regions.
Loads/BCs:

Create / Init.
Cond. Euler

Set Option to
Shape.

Enter sh_water
for New Set
Name.

Click on Input
Data.

Set shape to
Cylinder.

f) Setradius to 10.
g) Setlength to 20.
h

) Set centroid to
Coord 2.

i)  Click Preview.
j)  Click OK.
Click Apply.

d box_drop.db - default_viewport - default_group - Groyl

i A

arrier Coupling Airbag  Flu
i

id | 4| 2
ill -

o B&X
¥ ¥ =06

Contact = Initial Conditions Rigid

Load/Boundary Conditions 1

Action: | Create |

Object: |Init. Cond. Euler '@
Type: Element Uniform -
Option: I Shape '.: @
| Existing Sets ﬁ

sh_air .

|

| New Set Name
sh_water

Input Data... @ |

Select Application Region...

-Apply- @

BN N I =&

y K

LBC Actions

22

[ Q Options ~ 7\1

I =6
Create
Load Case o
Load Cases LBC Fields

- Conditions

" Input Data (Shape) | 4|0

Cylinder ~ @

Shape:

Radil_Js of Cylinder
10

Length of Cylinder
0 (g)

-.Centruid and -Urier!tatinn
Cu_:u:uru:l 2 @

D

Reszet

Freview

)

Ok

MSC A Software

Simulating Reality, Delivering Certainty



Step 11.4 Loads/BCs: Create / Init Cond Euler

Patran 2017 g Of XX
m Home  Geometry  Properties | Loads/BC= = Meshing  Analysis  Results a @ options + | A
A7 - =5 d Yo ot
e e e @ > & & C M w® @ =9 F ¥ M » BESX gnenzma P =sfas
Displacement Force Follower Body Velocity BIOIN KIOIN Rotational Detonation  Mesh Pressure Flow Barrier Coupling Airbag Fluid =~ P ¥ =8 95 Create LI
Force Force Boundary Wave Generator Fill Load Case
Nodal Element Uniform i it Bini B ctions | Load Cases LBC Fields
S Dl REDNEE - FHSPHEFIONEBSOERNEIEEE= & §F -

! File- Group- Viewport- Viewing- Display- Preferences- Tools- Help- Utilities~ Load/Boundary Conditions 1

|

Define initial Euler material values. e @)

a) Loads/BCs: Create / Init. Cond. Euler Type: [Element Uniform - | RHS Win

Set Option to Initial Values. SR |EHERGhes | @ tions | Input Data (initial Values) 4]V ]
- . Select Euler Matgrial

Enter init_air for New Set Name. - Ce)

Click on Input Data. i

Select air as material.

)  Set initial values to

O

o O

D

)
)
)
)

| Existing Sets Initial Values

—h

Initial Material Veloc ||
Density = 1.14 =228
Specific Internal Energy = 222256 i |'
g) Click OK. Specificlnter@erg\; |
h) Click Apply. [azzase 5

oK @ |  Reset

| New Set N
init_air

Input Data... @

Select Application Region...

MSC A Software
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Step 11.5 Loads/BCs: Create / Init Cond Euler

Patran 2017 = 8

m Home  Geomstry  Properties  Losds/BCe | Meshing  Analysis  Results

‘i —»-:::»v:ebﬁ { I”z = =

Displacement Force Follower Body Velocity BIOIN KIOIN Rotational Detonation Mesh P
Force Force Boundary Wave Generator
Nodal Element Uniform

DA REDIEE ~FH-"FFLENODO =B 0E EES & §F -

i File- Group- Viewport- Viewing- Display- Preferences- Tools- Help- Utilities~

@ = o
ressure B

Flow

Define initial Euler material values.

a) Loads/BCs: Create / Init. Cond. Euler
Set Option to Initial Values.
Enter init_water for New Set Name.
Click on Input Data.
Select water as material.

)  Set initial values to
Density = 1000
Specific Internal Energy = 0

g) Click OK.
h) Click Apply.

O O O T

)
)
)
)

—h

¢ N

arrier Coupling Airbag Fl
Fi

[ Q Options ~ 7\1

L o
A ox KX guem mEmE i‘t & 5l
id | | F ¥ T XK Create | 9 g M
| Load Case
& S — == Actions  Load Cases | LBC Fields
Load/Boundary Conditions ]
o P
Action: | Create ™ —
Object: |Init. Cond. Euler = | @
Type: Element Uniform ~ |
Option: | Initial values ~ | @
tons | Input Data (Initial Values) T4[p|
Select Euler Material
air
water @
| Existing Sets
init_air
Initial Values
Initial Material Veloc |
=000=
D_EI'_ISitV
| 1000
Specific Internal Energy |-
E B
| New Set Nam—\ [ ok @ Reset
init_waterl\C}

Input Data... @

Select Application Region...

-Apply- @

MSC A Software
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Step 11.6 Loads/BCs: Create / Init Cond Euler

Patran 2017 g Of XX
Home  Geometry  Properties | Loads/BC= = Meshing  Analysis  Results a @ options + | A
P - P p x| B ool
i e e @{ » & & M w® @ =9 F ¥ M » BESX gnenzma P =sfas
e L ’ e
Displacement Force Follower Body Velocity BIOIN KIOIN Rotational Detonation  Mesh Pressure Flow Barrier Coupling Airbag Fluid  _}- ) P ¥ =8 95 Create LI
Force Force Boundary Wave Generator Load Case
Nodal E itial Conditions Rigid LBC Actions | Load Cases LBC Fields

T DErvlsRBEEBEE - FHR=PEFIHNHY® Load/Boundary Conditions |
i File- Group- Viewport- Viewing- Display- Preferences- Tools- Help- Utilities~ -

Action: |Create ~ —
Define Euler regions_ Object: .Init. Cond. Euler ‘@

a) Loads/BCs: Create / Init. Treer Cemer b
Cond Euler Option: |Region Definition '@

b) Set Option to Region

Existing PEULER1 Sets

N\
[euler @

Definition. e
C) Enter regdef for NeW Set | Existing Shapes SE@ Exicting Initial Ualumts
Name =h_air o/ init_air \&

| Existing Sets

sh_water @ init_water ®

Level Indicator! % | Add Row 8 Remove Row |

rTable Data-

d) Click on Input Data.

e) Select euler as
PEULER1 set.

f) Select shape sh_air

g) Select initial value init_air

h) Enter level 1

i) Add row I —)

j) Select shape sh_water

k) Select initial value
init_water :

) Enter level 2 [ omn. (d)]

m) Add row 5e|ectApplicati5n Region...

n) Click OK. = (0)

o) Click Apply.

Shape Init Value

sh_air init_air

sh_water init_water

CH S———— | —— ————

Preview

O,

MSC A Software
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Step 12.1 Analysis: Analyze / Input Deck

Patran 2017 = 8 x
Home  Geometry  Properties  Loads/BCs  Meshing  Anslysis  Results o @ options + | A
wlate ™
(= (= 7] ] Yy T s B @56
Entire Current = Analysis Read Archive History State =] | Il
Model Group Deck File File File
Analyze Create | Existing Deck Access Results Delete | Actions  Special Tools

T DEelYREIEELE - FESYFEFLOMNODE ERE0EEE®E & § -

i File- Group- Viewport- Viewing- Display- Preferences- Tools- Help- Utilities~

Analysis 1

Set up anaIySiS Action: Anal.yze '_.. @

a) Analysis: Analyze / Input =
Deck / Translate _
b) Click on Translation e — —
| Type: | Structura
Parameters. ' '
c) Select Free for Card
Format.

d) Click OK.

Method: |Translate ~ | —Bulk Data Format-

Card Format

| Available Jobs & [+] Separate Mesh File

—Include Data Files

Select Case Control Include Files...

| 1ob Name
| b_o)c_d_rop_
g_Job Description

MSC.Dytran job created on 19-
May-17 at 23:12:24

Translation Parameters... @

Initiating Calculation...

Select Bulk Data Files...

Execution Controls...

Select Load Cases...
Cutput Requests...

I 9utput _(_:_m_-lt_r?gl_s... | | @ Cancel |
| Direct Text Input... | . — |

Apply

MSC A Software
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Menu Home

Entire Current
Model Group

%

Step 12.2 Analysis: Analyze / Input Deck

Analyze

DErfyAREDEYYE ~FTH=""F2HINAOD®

Patran 2017

Geometry  Properties  Loads/BCs  Meshing  Analysis  Results
o s B 8
* A %3 “w * %
Analysis Read Archive History State =] | Il
Deck File File File
Create | Existing Deck Access Results Delete | Actions = Special |

i File- Group- Viewport- Viewing- Display- Preferences- Tools- Help- Utilities~

Define execution control
parameters

a)
b)
c)
d)
e)
f)

g)

Analysis: Analyze /
Input Deck / Translate

Click Execution
Controls.

Click Execution
Control Parameters.
Enter 0.1 for End
Time.

Enter 1.0e-7 for Time
Step Size at Start.

Set Lag Time Step
Scale Factorto 0.9

Click OK.

Analysis 1

RHS Window

Action: |Analyze ™|

Input Deck = :@

Method: |Translate ~

Object:

Code: | M5C.Dytran

| Type: __Struc:tural

Available Jobs [

| 1ob Name
| box_drop_
;_Job Description

MSC.Dytran job created on 19-
May-17 at 23:12:24

Translation Parameters...
Initiating Calculation...
Execution Controls... @

Select Load Cases...

Cutput Requests...

Output Controls...

birect Text Input...

Apply

27

Execution Control Parameters... @

Element/Entity Activation...
Dynamic Relaxation...
Sub-Cycling Parameters...
Eulerian Parameters...
A_LE Eara_njetnz_rs,..
G_e!'!eral__ Ea_r_am_e_tgrs...
Ineniél Loadé...
Ap_ﬁ!i&a{:ion lSnznsitiue Defaullts...
Default Gridpoint Constraints...
Gridpoint Offset...
Coupling Parameters...
Contact Parameters...
‘-.-fariabllel ﬂ\ctivgt!g_n...

I_EEuII-_c f.-_’is_;;osity Parameters...
Hour_glass Parameters...

User Subroutine Parameters...

Rigid Body Merging...

Add CID to MATRIG...

CPU Time
Integer Memory Size

Float Memaory Size

—Time-Step Control -

End Step

End Time

Time-Step Size at Start
Minimum Time Step
Maximum Time Step
Time-5Step Scale Factor

Lagr. Time Step Sc. Fact.

—License Control-
Job Queuing (Minutes)

—Mazszs Scaling -

Activate Mass Scaling
Min. Allowable Time Step
Max. Perc. of Mass Incr.

Steps for Freq. Checks

@

MSC

< &

(] Q Options ~ g

Cancel

Software
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Step 12.3 Analysis: Analyze / Input Deck

Home  Geometry  Properties  Loads/BCs  Meshing  Analysis  Results
18 ‘ L‘ 4 N Y b
o | 5 B &8
s =11 - < %3. “w - %
Entire Current  Analysis Read Archive History State =] | Il
Model Group Deck File File File
Analyze Create Existing Deck Access Results Delete Actions ~ Special Tools

=

DEelsREQRLYLE ~FESFFFSHIORE = EAEEE= & §F¥-

i File- Group- Viewport- Viewing- Display- Preferences- Tools- Help- Utilities~

Define execution
control parameters

a) Select Coupling
Parameters

b) Set Fast Coupling
to Active

c) Click OK

d) Select Inertia
Loads

e) Set Gravity Scale
Factor to 9.81

f) Set Gravity vector
inZ=-1

g) Click OK

h) Click OK

Patran 2017

Execution Control Parameters...

Element/Entity Activation...
Dynamic Relaxation...
Sub-Cycling Parameters...
Eulerian Parameters...
ALE Par_a_mete_rs,..
G_e!'leral__ Pa_ram_e_ters...

Inertial Loads...

Application Sensitive Defaults...

Default Gridpoint Constraints...

Gridpoint Offset...
Coupling Parameters...
Contact Parameters...

'-.-fariablel ﬂ\ctivgtig!'l...
I_EEqu ‘Ji;;osity Parameters...

Hourglass Parameters...

User Subroutine Parameters...

Rigid Body Merging...

Add CID to MATRIG...

0K®

28

< &

(] Q Options ~

Gravitation
Gravity Scale Factor

Global x-Direction
Global y-Direction
Global z-Direction

Time Dependent Field

HofahiiaREarcs el
Node on Axis of Rotation

Scale Factor

Global »-Direction

Global y-Direction

Global z-Direction

Time Dependent Field

ok \& a Cancel

Fast Coupling
Coupling Surface Failure MNon Active ~

Coupling Surface Offset MNon Active ™

Delete Clump Fraction

Blend Uncovered Fraction

OK @ Cancel

A

x
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Step 12.4 Analysis: Analyze / Input Deck

Creating output requests.

Enter arc_euler for Result
Name.

Select Archive for File
Type.

Select Element Output for
Result Type.

Select Times for Output

Enter 1e-3 for 0 THRU
END BY (Time)

Click Add.

Select
ALLMULTIEULHYDRO for
Select Groups for Output.
Select Eulerian Solids for
Entity Type

Select XVEL, YVEL, ZVEL,
DENSITY, PRESSURE,
FMAT, FMATPLT, VOID
for Result Types.

Click Apply.

 Output Requests
Regquest Summary

Result Nar@
a_rc_euler@

File Type:
| Archive ~ @
Result Type:

Element Qutput ~

Times for Qutput ~

Sampling Rate ~

0 THRU END BY (Time)

[1e-3 (e)

Mumber of Savings per File
10000

Add@ [ Modify Delete

29

RHS Window.

Analysis Select Output '

| Current Vie'.nlrport
default_viewport

| Filter Specification

Filter

| Select Groups for Output

ALLLAGSOLID

ALLMULTIEULSTREN

ALLMEMTRIA =
ALLMULTIEULHYDRO @ |

FY

]

Select None
Select All

Select Current

Entity Type:
Eulerian Solids '@

Results Types

XVEL - x-velocitv
YWEL - y-velocity
ZVEL - z-wvelocity
WOLUME - element volume

MASS - mass of material
| DENSITY - density of mat
SIF - =necific internal ene

‘..

1

@-
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Step 12.5 Analysis: Analyze / Input Deck

Creating output requests.
a) Enter arc_structure for
Result Name.
b) Select Archive for File
Type.
c) Select Element Output
for Result Type.

d) Select Times for Output

e) Enter1e-3 for 0 THRU
END BY (Time)

f) Click Add.

g) Select default_group for
Select Groups for
Output.

h) Select Dummy for Entity
Type

i) Select user-specified for
Result Types.

j) Click Apply.

r— Output Requests
Request Summary

arc_euler

Result Name

|arc_5tru-:ture

ALLSHTRIA
default_group m E, =

File Type:

| Archive = @

Result Type:
Element Cutput =

Times for Qutput ~

©
@

Sampling Rate ~

0 THRU END BY (Time)
le-3

Number of Savings per File
10000

Add @ [ Modify

30

Delete

Cancel

Analysis Select Output |

| Current \.-‘ie'_n_rport

default_viewport

| Filter Specification
%

Filter

| Select Groups for Qutput

ALLMULTIEULSTREN
ALLSHQUAD

Select None
Select All
Select Current

Entity Type:

Cummy ™

Results Types

MSC A Software
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Step 12.6 Analysis: Analyze / Input Deck

Creating output requests.

a)
b)

c)

d)
e)
f)
¢))

h)

Enter ths_couple for
Result Name.

Select Time History for
File Type.

Select Coupling
Surface Ths Output for
Result Type.

Select Times for
Output

Enter 1e-5 for 0 THRU
END BY (Time)

Click Add.

Select couple for

Select Surfaces for
Output.

Select all outputs for
Result Types.

Click Apply.

r~ Output Requests
Request Summary

arc_euler
arc_structure

Result Name
th=_couple

File Type:

Time History @

Result Type:

| Coupling Surface Ths OQutput '@

Times for Output ~ @

Sampling Rate ~

0 THRU END BY (Tim,
lE_—S

Mumber of Savings per File
10000

Add

31

Analysis

| Current \.-'ie'_n_rpor‘t
default_viewport

| Filter Specification

| Select Surfaces for Ouf-’\

Select Output |

Filter

couple

Select Current

Results Types

Select None

Select All

XFORCE - x-component of c h‘>
YFORCE - y-component of col

ZFORCE - z-component of coupling

MSC A Software
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Step 12.7 Analysis: Analyze / Input Deck

Creating output requests.

a) Enter ths_mat for
Result Name.

b) Select Time History
for File Type.

c) Select Material
Output for Result
Type.

d) Select Times for
Output

e) Enter1e-5for 0 THRU
END BY (Time)

f) Click Add.

g) Select all materials

for Select Materials for
Output.

h) Select all outputs for
Result Types.

i) Click Apply.
j)  Click OK.

— Output Requests
Request Summary

arc_euler
arc_structure
the_couple

Result Name
ths_mat

File Type:

| Time Histary ~ |
Result Type:

| Material Output =

Times for Qutput ~

Sampling Rate =

0 THRU END BY (Ti
lE_—S

Number of Savings per File
10000

Add [ Modify Delete

oK@

32

Analysis Select Output |

| Current Vie'_n:rport

default_viewport

| Filter Specification

EY

Filter

| Select Materials for Output

air

rigid
water

Select None
Select All

Select Current

Results Types

XMOM - x-component of mumejA
YMOM - y-component of mome,
ZMOM - z-component of mome
EKIN - kinetic energy @
|EINT - internal energy [
EDIS - distortional energy
5\:n| LIMF - valume End

b ]

Apply @ Cancel

MSC A Software
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Step 12.8 Analysis: Analyze / Input Deck

Add additional entries to modify and write out input deck.
a) Select Direct Text Input.
b) Select Bulk Data Section.
c) Enter

HYDSTAT,b 888, #WATER MATERIAL ID#,,,0,0,0,101350
$

FLOWDIR, 999 ,MMHYDRO, #MESH ID#,POSZ,,,,,+

+ , FLOW,BOTH

a) Click OK. —
b) Click Apply Bulk Data Section

HYDSTAT,888, #WATER MATERIAL ID#,,,0,0,0,101350

$
FLOWDIR,995 MMHYDRO, #MESH ID# POSZ
+ [FLOW,BOTH

File Management Section
Executive Control Section

Case Control Section

® Bulk Data Section@

Clear

33

| Type: __Struc:tural

| 1ob Name

[¥] FMS wWrite To Input Deck
EXEC Write To Input Deck

[¥] CASE Write To Input Deck

[¥] BULK Write To Input Deck

Analysis 1

Action: |Analyze 7|
Object: |Input Deck = |

Method: |Translate ~

Code: | MSC.Dytran

Available Jobs i)

B \|scription )
Dytran job created on 19-
7 at23:12:24

anslation Parameters...
[nitiating Calculation...
Execution Controls...
Select Load Cases...
Cutput Requests...
Output Controls...

Direct Text Input... @
Apply @

Simulating Reality, Delivering Certainty



Step 13 Analysis: Input Deck Edit

$ Output result for request: arc euler

TYPE (arc_euler) = ARCHIVE
ELEMENTS (arc_euler) =1
SET 1 = ALLMULTIEULHYDRO (:)
ELOUT (arc_euler) = XVEL YVEL ZVEL DENSITY PRESSURE VOID FMAT EFMATPLT FMATPLTZ2,
. . FMATPLT3 DENSITY2
Edlt Inlet deCk Wlth TIMES (arc_euler) = 0 THRU END BY le-3
SpeCiaI features. SAVE (arc_euler) = 10000

a) Add additional

HYDSTAT, 888,3,,,0,0,0,101350
output breakdown = @

. s
per material. FLOWDIR, 999, MMHYDRO, 6, POSZ,,,,,+ @
b) Fix HYDSTAT to + , FLOW, BOTH
water material ID.
c) Fix FLOWDIR to ;M;;‘;‘;‘lﬁte“al alr id =2
MESH ID. EOSGAM,2,1.4,287,,
d) Save. s

S ——————— Material water id =3
DMAT, 3,1000,3
EOSPOL, 3,2.2e+009

§ ——————- Mesh Box: mesh
MESH, 6,BOX, ,,,,/,,*

+ ,-1,-1,-2,3,3,3.5,,,+
+ ,31,31,36,,,,EULER, 2

MSC A Software
Simulating Reality, Delivering Certainty
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SECTION 5 INTERRUPT

Dytran FSI Process

MSC A Software
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Step 14. Dytran Analysis on Linux

Create alias to Dytran run script:
$ alias dytran=/msc/Dytran/2017/bin/Dytran

To run:
$ dytran jid=jobname [options]

Execute this workshop:
$ dytran jid=2 w0l nproc=4 ncpus=1 dmp=both intelmpi=yes

MSC A Software
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Step 14. Dytran Analysis on Windows

Execute Dytran

a) Select
DytranDMP
execulable and
set to 2 cores

b) Select
2_w01.dat file.

c) Click “Play”
icon.

d) After analysis,
make sure
.ARC and
.THS files
were created
in output
window.

File Tools Help Window

2@ 5 H

1®] Dytran Job [1]
Dytran Explorer

File Explorer Input Files
P 2 wil.bdf @
; w2 2 wil.dat
; w3
, wid
wig
wl2
, wl3
; wlh
wilb

Output Files

wi? 2_WOL.0UT
| wilg 2_WO01_ERROR_SUMMARY.MSG
| w20 2_WO1_FILE_SUMMARY.MSG

w2l 2_W01:NASTRAN_IGNORE.MSG
wil-2 2_W01_THS_COUPLE_0.THS @

2wl 2_WO01_THS_MAT 0. THS
. Workshops P ™

F
|

Executables Job Info

() Dytran Mo. CPUs Elapsed time :  00:02:21

@ Dytran DMP 2 = @xemiﬁble ¢ C\MSC.Software\Dytran\2017\\dytranexe\dytrandmp.
nput File : 2_w01.dat

[7] user modified E User routines :

08:53:07 Fri May 19 2017
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SECTION 6 INTERRUPT

Dytran FSI Results Processing

MSC A Software
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Step 15. Dytran Time History

Viewing time histories

are possible directly
by Dytran Explorer

a)

Double Click the
COUPLE.THS file
shown in the
Output files
window.

Select all results
for the Y-axis

|| Dytran Explores
File Tools Help Window

By 2R

File Tools Help Window

2o 2

1®] Dytran Job [1]

Dytran Explorer

File Explorer

Input Files

[®] visual Time History Viewer
GIEIENEEE

X:0.0397219 i 96513.2

2_W01_THS_COUPLE_0.THS

B RFORCE vs. TIME B XFORCE vs, TIME @ YFORCE ws. TIME B ZFORCE vs. TIME

[t} 0.0091 0.018 0.027 0.036 0045 0.055 0084 0073 0082 0.091

THS Flle [2_wo1_THs_coupE_0.THS ~ |

X-axis I'I'IME

Y-axis [zrorce

TIME

[ set axis values manually
[] Thick lines

[ styled lines

[¥] Add mode

Clear Close

X-min |0

2_w01 bdf
2_w01.dat

Qutput Files

g
8

2_Wo1.0UT
2_W01_ERROR_SUMMARY.MSG
2_WO1_FILE_SUMMARY.MSG
2_WO1_MNASTRAN_IGNORE.MSG
2_W01_TH5_COUPLE_0.THS

2_WO01_THS_MAT_0.THS

SC.Software\Dytran\ 2017\ \dytranexe\dytrandmp.

01.dat

X-max |0.1

Y-min |-1.562e+04

Y-max |6.307e+04

Reset

08:53:07 Fri May 19 2017
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Step 16. Convert Dytran Result Files

« ARC to VTK Converter

— Bundled with Dytran
» Dytran_installation_dir\bin\exe\arc2vtk.exe

+ Usage:
C:\MSC.Software\Dytran\2017\bin\exe\arc2vtk.exe [-ascii] [-vtk] [-nonauto] <archive-file.ARC>
C:\MSC.Software\Dytran\2017\bin\exe\arc2vtk.exe [-ascii] <intfor-file.intfor>

C:\MSC.Software\Dytran\2017\bin\exe\arc2vtk.exe <vtu-file.VTU>
C:\MSC.Software\Dytran\2017\bin\exe\arc2vtk.exe <timehistory-file.THS>

— Includes THS to CSV Converter

— Easiest method to convert THS data to CSV Format for spreadsheet use
— Converts ARC files to open source VTU format to use with Paraview

MSC A Software
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Step 17.1 Process Results in Paraview

Open Paraview

a)

b)

File Open and select
converted PVD file

Click Apply to process result

'— . un
2nd ]
SRR O FEAKAD> BB wepos [ sandwich
4 = w2
(M) = e it e [@vmem B [ufoce ) BER sy £
CPRBPOS2@ 0 LLee oo %
Pipeine Browser & x| Owyoutz1x [ 1 |
[ buitn P ol S E R B A AT

@ |l@msmocmre srucure Do

LS I TESTEOX_ARC_EULER 0.pvd

= Properties (TEsTBOX_ARC_E | ()] |y (]

File Name shops_ult19\un\TESTBOX_ARC_EULER_0.pud

[[= oy otrctrsscnone | (3] ] (2] ()
Rereiaton I

Coloring

'
Com DEEFEDE
—

7] Map Scalars

(7] tnterpolate Scolers Before Mapping

Styling

Opadty 0
Point size 2
Line Width 1

ropertes | afermaten
e 6 s
ool ===

@n s_ermesg.0l

Look in: [D:,.’WDRKIF!alnlnngyh’anFrammngYT_lDIMorkshops_Bullt,.’wl';,.’runj " QOO
Examples Filename Type Size  Date Modified
My Decuments || TESTBOX ARC_EULER D.pvd pvd File 9.1 KB 18/05/2017 16:38
. Desktop i_| TESTBOX _ARC_STRUCTURE 0.pvd ipvd File 9.5KB  18/05/2017 16:37
. Favorites || TESTROX.QUT OU..le 1238 KB 18/05/2017 15:37
. A | | TESTBOX_ARC_EULER_.vtu Group
[ > || TESTBOX_ARC_STRUCTURE_.vtu Group
E || testbox.dat datFile 3.2KB 07/06/201614:16
L || orig_ermesg.01 OlFile 13MB 03/11/2016 07:56
& Windows Network 01 File 13MB 03/11/2016 07:56

Filename:  TESTBOX_ARC_EULER_0.pve;TESTBOX_ARC_STRUCTURE 0.pve; BlEk
Files of type: |Supported Files (%.inp *.cgns *.cml *.csv =.txt %CSV % TXT *.dem *.da 'J { Cancel I
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Step 17.2 Process Results in P

File Edit View Snur:es( iters | Tools Catalyst Macros H

] .Léz, rr_agﬂ g " 4 Search.. Ctrl+Space
b G Recent 7
@ s b =0 R AMR »
3 @] @ @ Annotation »
CTH »

Pipeline Brawser i
ommon »

B builtin:
= B resrox s Data Analysis »
. rr‘TEFFBOkiAR Material Analysis »
= ] _ARDS

& r Point Interpolation 3
Quadrature Points »
Statistics 3
Temporal »
Alphabetical »

araview

Praperties | Information |

Properties B x
aopl 9% Delete 2

(use ext)
= i o | @) [0 @)

Pass Cell Data

[7] Piece Invariant

"= bisplay (Unstructuredariare |[(3] |5 (@] [l ]

E ataset Surface ParticleTrace:
ct Level Pass Arrays
Extract Location Plot Data
Extract Region Surface Plot Global Variables Over Time
Extract Selection & Plot On Intersection Curves
Add Field Arrays Extract Surface Plot Over Line

Angular Pericdic Filter Plot Selection Over Time

Annotate Attribute Data &P FFT Of Selection Over Time

Extract Time Steps

al Data Fea
Annotate Time Filter Force Time
Append Attributes an Re Point Volume
Append Datasets Generate Ids Principal Component Analysis
2 Generate Quadrature Points Probe Location

Generate Quadrature Scheme Dictionary Process Id S

Calculator

Cell Centers © Giyph
Cell Data to Point Data @ Glyph With Custom Source
ear Gradient

Average node results from element
central values

a) Select euler result object

b) Select Cell Data to Point
Data filter

c) Click Apply

{.} Programmable Filter

Python Annotation
Python Calculator
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Temporal Cache
Temporal Interpolator
Temporal Particles To Pathlines
Temporal Shift Scale

Temporal Snap-to-Time-Step

Temporal Statistics

Tessellate
Tetrahedralize

Texture Map to Cylinder
Texture Map to Plane
Texture Map to Sphere
Threshold

Time Step Progress Bar

Transform

Renderview1 (M) [B) 0] (&) (%]
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Step 17.3 P

| Material Analysis
@ §h TESTBOX_ARC_EULY

: |
@ | 7| celDatatoPointData)

Point Interpalation
Quadrature Points
Statistics
Temporal
Alphabetical

H

File Edit View Sources Tools Catalyst Macros
2] 153; %‘3 @ "] Search... Ctrl+Space
| Recent »
@ e e -G e AMR ’
@ @1 @ @ Annotation »
CTH »

Yl oo |
| Common »
 buitn: Data Analysis ’
> ) TESTEOX_ARC_STRY 5

Pipeline Browser g X
|ﬁ| builtin:

@ W7 TESTEOX_ARC_STRUCTURE 0.pvd

@ W TESTEOX_ARC_EULER 0.pvd

@D ¢CeHDalaboPomDatal

@ IsoVo&mI-

Properties ?\m

Properties 8 x

2]

B ® @) W]
O
Maximum u .’|

‘ = pisplay (UnstructuredGridRe |@ [} @ @

Apply

‘ =2 Properties (IsoVolumel)

Input Scalars [ o FMATRLTE

Minimum D 0.5

Representation [5“"3“5 Z ]
Coloring
[ o VEL - I [Magmmda Z ]

[ e (=[] (] (o] (a)

rocess

AMR Connectivity
AMR Contour

AMR CutPlane

AMR Dual Clip

AMR Fragment Integration
AMR Fragments Filter
Add Field Arrays
Aggregate Dataset
Angular Pericdic Filter
Annotate Attribute Data
Annotate Global Data
Annotate Time Filter
Append Attributes
Append Datasets
Append Geometry
Append Reduce
Block Scalars
Calculator

Cell Centers

Cell Data to Point Data
Clean

Clean Cells to Grid
Clean to Grid

Clip

Clip Closed Surface
Clip Generic Dataset
Compute Derivatives
Compute Quartiles
Connectivity
Centingency Statistics
Contour

Contour Generic Dataset

Convert AMR dataset to Multi-block

e

Results in Paraview

Extract Component

Extract Edges

Extract Generic Dataset Surface
Extract Level

Extract Lecation

Extract Region Surface

Extract Selection

Extract Subset

Extract Surface

Extract Time Steps

FFT Of Selection Over Time
Feature Edges

Force Time

Gaussian Resampling
Generate Ids

Generate Quadrature Points
Generate Quadrature Scheme Dictionary
Generate Surface Normals
Glyph

Glyph With Custom Source
Gradient

Gradient Of Unstructured DataSet
Grid Connectivity

Group Datasets

Group Time Steps

Histogram

Image Data To AMR

Image Data to Point Set
Integrate Variables
Interpolate to Quadrature Points
Intersect Fragments

Iso Volume

K Means

Create Isovolume for water

a)
b)

Outline Curvilinear DataSet
ParticlePath

ParticleTracer

Pass Arrays

Plet Data

Plot Global Variables Over Time
Plot On Intersection Curves
Plot On Sorted Lines

Plot Over Line

Plot Selection Over Time
Point Data to Cell Data

Point Line Interpolatar

Point Plane Interpolatar

Point Volume Interpolator
Principal Component Analysis
Probe Location

Process Id Scalars
Programmable Filter =
Python Annotation

Python Calculator

Quadric Clustering

Random Attributes

Random Vectors

Rectilinear Data to Point Set
Rectilinear Grid Connectivity
Reflect ]
Resample AMR

Resample To Image
Resample With Dataset
Ribbon

Rotational Extrusion

Ruler

SPH Line Interoolater

Select cellDataToPointData result object
Select Isovolume filter
Set Input Scalar to FMATPLT3 and

range between 0.5 and 1.1

Click Apply

e) Change Fringe
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Surface Flow

Surface Vectors
Synchronize Time

Table To Points

Table To Structured Grid
Temporal Cache
Temporal Interpolator
Temperal Particles To Pathlines
Tempaoral Shift Scale
Temporal Snap-ta-Time-Step
Temporal Statistics
Tensor Glyph

Tescellate
Tetrahedralize

Texture Map to Cylinder
Texture Map to Plane
Texture Map to Sphere
Threshold

Time Step Progress Bar
Transform

Transpose Table
Triangle Strips
Triangulate

Tube

‘Warp By Scalar

‘Warp By Vector

Youngs Material Interface
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