NONLINEAR MECHANICS OF STRUCTURES

EXERCISE 5
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PROBLEM DESCRIPTION

rigid wall
Vi = 15m/s
m = 10kg

direction of ! i
movement

40mm

|
@31mm
@35mm

A thin-walled aluminum cylindrical element is struck by a rigid wall. The mass
of the wall is 10kg and its initial velocity is equal to 15m/s. The goal of this
exercise is to access the crashworthiness of the element (which can be used
further e.g. in the crumple zone of a passenger car).

Units: mm, kg, ms, kN, GPa
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Defaults Transforms Viewport Display Crientation Misc, Web | Model Tree
:| Filer| Group~ Viewport- Viewing- Display~ Preferences- Tools- Insight Control- Help~ Utilities
New. .. Ctrl+N m MNew Database [ x|
Open... crso| @ T RRRRRR_—h———h——————_—
Open Recent... Ctrl+R
Template Database Name
D:\MsC. Software\Patran/template.db
: [ Change Template ...
Utilities »
| Modify Preferences...
| Set Working Directory to Database Location
Session 3
Loak in: . DOZMMIE_lab\Ex_5
yly My Computer Mame
|
Quit Crl+Q &, ansys

. Desktop

D ts
Create a new database: ocumen

File / New...

b. Enter Ex_5.db as the File
name

c. Click OK

d. Select Default

e. Select MSC.Dytran as
the Analysis Code

f. Click OK [

Q

File name: Ex_5.db b

Files of type: | Database Files (*.db)
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| Mew Model Preference ‘;

Model Preference for:
Ex_5.db

@ '_@' Options -

—Tolerance

! Based on Model
*1 Default d

Global Model Tolerance:
0,005

Analysis Code;

M5C.Dyfran ~

Analysis Type:

Preference Mapping:
(&)} Mapping Functions
| Legacy Mapping

# No Mapping
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Home Geometry Properties Loads/BCs Meshing Analysis Results
NEeEaE Fy aese @ eEn LLeLEL s @ 2B
ek &8 BEHAR R | | | (I |

& @ Options =

o
Defaults Transforms Viewport Display Orientation Misc. Web | Model Tree
Home Geometry Properties Loads/BCs Meshing Analysis Results ] é‘ Options ~
. P — — e "ﬁ e p. S =
3 | .- 4 1] i ) . RHS Wind
D~ Dy S bl DEEe ~FTeF ®E F = S,
Selfct Selfd Selvect Selfct Selfct Selvect Selfct Select Lok 1 Show  Edit  Verify Renumber Delete Assodate Disassodate Geometry .
Aoz d Solids | Coordinates | Planes | Vectors | P-Shapes Transform Geometry Actions Action:
.| ArcCenter
("' Extract DbjECt:
[ ,r” Interpolate
Method: -XTZ T
# | Intersect
e | Offcet Point ID List
| S a. Change Background Color to Black (click on the Cycle 1
| project Background icon) —
. . . Refer, Coordinate Frame
Click on the Bottom view icon et
c. Click on the Point size icon L
. Auto Execute
Create geometry pomts: ——
Point Coordinates List
d. Click on the Geometry icon/Points icon/Select/XYZ [16.50 40]
e. Uncheck Auto Execute '
f. Enter [16.5 0 40] as the Point Coordinates List g
g. Click Apply
h.

Create one more point using coordinates: [16.5 0 0]
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Home = Geometry = Properties  Loads/BCs  Meshing  Analysis  Results @ "@:‘ Options -
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Select | |Select| Select | Select Select Select | Select Select Lol 1 Show  Edit  Verify Renumber Delete Assocate Disassodate
Points | |[_gs Paint bordinates | Planes | Vectors | P-Shapes Transform Geometry Actions

2 a
i File G | Arc3Point ay~ Preferences~ Toolsw Insight Control- Help~ Utilities~

-

[Pu] Ex_5.db - default_viewport - default_aroup - Entity 52 K

Geometry .l

Action:  |Create —

Point 1 Object:

Method: |Point ~

Curve ID List

Create a curve: E
a. Click on the Geometry icon: Curves Optian: 2Egnk;
icon/Select/Point Auto Execute
b. Option: 2 Point Starting Point List
¢. Uncheck Auto Execute Paint 1
d. Select Point 1 as the starting point and Ending Paint List

Point 2 as the ending point Point 2
e. Click Apply

Point 2
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Home | Geometry = Properties  Loads/BCs  Meshing  Analysis  Results 2] '3@3' Cptions -~
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Select | Select | |Select| | Select Select Select | Select Select Lol 1 Show  Edit  Verify Renumber Delete Assocate Disassodate

- -

- - - -

ates | Planes | Vectors | P-Shapes Transform Geometry Actions

Select Fomposite [Pu] Ex_5.db - default_viewport - default_group - Entity 52

Points | Curves

D
h Edge
8 o | |l Acton:
D Filet - ' -
Object:  |Surface ~
ﬁ Match
| Offset Method:
ZF | Ruled Surface ID List
ﬂ Trimmed 1
m Vertex
Aoxyz a Refer. Coordinate Frame
% | Extrude Coord 0
% | Gide Vector Coordinates List
¥ Nomal <50 50 0>
fﬂ Revolve
g | Mesh Auto Execute
B Mdsurface Origin Coordinates List
Create a surface: L5t

a. Click on the Geometry icon/Select/XYZ (Surfaces
icon)

Enter <50 50 0> as the Vector Coordinates List
Uncheck Auto Execute

Enter [-25 -25 41] as the Origin Coordinates List
Click Apply
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File

Group
Viewport
Viewing
Display
Preferences

Tools

Help
Utilities

* v v w w v v v |w|w

Geometry Properties

Loads/BCs

Create...

Post...

Modify...
Move/Copy...

Set Current...

Delete...
Attributes. ..
Expand...

SuperGroups...

Hierarchy...
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Transform 3

Meshing Analysis Results

&8 er | |En e B | (B e EE N - b
L

Br e 2 28| 2 e Ry || b

Display Qrientation Misc, Web | Model Tree

Method: |Select Entity ~

& @' Options =

Create a group:

Group / Create...

Group: Create/Select Entity

Enter pipe as the New Group Name
Check Make Current

Uncheck Unpost All Other Groups
Click Apply

Click Cancel

R

Remark: Mesh of the cylindrical element will be
assigned to this group.

Existing Group Mames

default_group

| Filter ON/OFF

=

Mew Group Name
pipe

+ | Make Current
Unpost All Other Groups

Group Contents:

Add Entity Selection ~

Entity Selection
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Home Geometry Propeﬁ(s Loads/BCs Meshing Analysis Results & '@'3' Options -~

— == | iz 3| T = ] | |
A2 B e s el el wll Y Slel e NN 12 GF @
S B | fa | Suface AutoHard | B @ ) FR | E & )R ||| |t Edit SuperBlement | *w || 4| A &F % ¥ 2= DOF Spot  Fastener
7 - = List Weld

Foints
Mesh Seeds Mesh Control Meshers FEM Actions Mode Element MPC DOF List Connector
[Ps]Ex_5.db - default_viewport - default_group - Entity  £2
m Finite Elements !
Object:  |Mesh
e
Output ID List
MNode 42
Element 31
C1 curve Topology sarz-|| b
Mesh the curve:
Mode Coordinate Frames. ..
a. Click on the Meshing icon/Curve .
. Curve List
icon (Meshers tab) d curvetl | C
b. Topology: Bar2
c. Click on the Curve List panel Bkt i Bt
. Automatic Calculati
d. Select the C1 (vertical) curve sdieibede s
. . 1.0
e. Uncheck Automatic Calculation —
f. Enter 1 as the Value of the Global
Edge Length Prop. Mame: -MNone -
. Prop. Type: -MNfA -
g. Click Apply
( Select Existing Prop. ..
[ Create New Property...
-Apply-
+
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Home

File

Group
Viewport
Viewing
Display
Preferences
Tools

Help

Utilities

Geometry Properties Loads/BCs

Modify...
Move/Copy...

Transform

» Delete...

» Attributes...
Expand...

Hierarchy...
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Set Current...

SuperGroups...

e | @

d

Meshing Analysiz

L N aiair it

= FH B e - R

FEM Actions

Results

)

[—
el b
S| "we || 1 Iﬂf’ Edit  SuperElement

Node Element

Post only the pipe group:

Group / Post...
Select pipe
Click Apply
Click Cancel

oo oW

& (@ Optons -

&[] [ma| [ | [ ][] [ | | (9,28 E q

a|alg[s]®

Fastener

Connector

RHS Window

Action:

! Current Viewport

default_viewport

Select Groups to Post

default_group

|#] Filter ONJOFF

| Fer

Select Mone

[
[ Select Al
l

Select Current
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Hame Geometry Properties Loads/BCs Meshin Analysiz Results & e}' Options =
y s o s e ] * .... 't i '
7171 B | (B3] @] ||| ]| 2|2 2] |[EMIC][ele”] | pd G| @ | ma| e N[N [1,23) |E g
-
Ly E f;& Surface Auto Hard @. # » Ff ﬁ R 5 || "we || o |«_f Edit SuperElement | | | A || A& Léﬁ & @B DOF Spot  Fastener
Points List Weld
Mesh Seeds Mesh Control Meshers FEM Actions Mode Element MPC DOF List Connector

| Mesh Contral L | Firite Elements

Action:
iform = e .
Sweep the elements: Object

iz Method:
Meshing: Sweep icon (FEM Actions tab) ——

i —Output ID
Click Mesh Control... s
Select Element Length (L) a1
Enter 1as the Length ) Mumber of Elements Mode ID List
Click OK 1*1 Element Length (L) 42

oo o

Length = 1

[ FE Parameters ...

[ Mesh Control ...

Refer, Coordinate Frame
QK

Coord 0

Axis
Coord 0.3

Sweep Angle
0.0

Offset
0.0

Delete Original Elements

Base Entity List
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Hame Geometry Properties Loads/BCs Meshing Analysiz Results & '.é.' Options =

707 B B e | )] e e Y NN S s )

Ly E f;& Surfa-ce AuPtgi:'t:rd @ # » Ff ﬁ R S ||z || [ I°./ Edit SuperElement | | | A || A& :;,{?' & @B ﬁ)_gg 'ifpeﬁé Fastener

Mesh Seeds Mesh Control Meshers FEM Actions Mode Element MPC DOF List Connector
[P<| Ex_S.db - default_viewport - default_group -Entity 53 =

Finite Elements 11

(& &
K d € Actin:
+ +

f. Enter 360 as the Sweep Angle Method:

g. Check Delete Orlgma.l Ele.ments b = Custput Ins

h. Click on the Base Entity List panel Element ID List

i. Select the Element icon E — i

j. Select the Beam element icon Mode ID List

k. Select all visible elements by clicking ¢ ¢ 42

and dragging the mouse o T

l. Click Apply ( FE Parameters ...

E E [ Mesh Contral ...
I‘!E I!‘E Refer. Coordinate Frame

Coord 0

* Bads

Coord 0.3
. .| O
! Sweep Angle
& ILH 360
j BEE s Offeet
0.0
¥ ﬁ"Iﬁ | Delete Original Elements
el (& Base Entity List
Elm 1:40
+ e ~ |
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Home Geometry Froperties Loads/BCs Meshing Analysis Results @ 9 Options =
DesEe ¢ Basw @0 eEy Bdehs s @ &
e W& &8 BEa® EEES 28| 2 1| Rkt ||| | B

Defaults Transforms Viewport Display Crientation Misc, Web | Model Tree

Home  Geometry  Properties  Loads/BCs ~ Meshing = Analysis  Results d RHS Window
Pl / } - Tt S 1 ’ . - —
A7l BB e wsEglels MO il J] el selmel NN n2a G5 [ Fnite sements
+ ot . =
e

M
B E f;& Surface  Auto Hard E-- @ » g E} [t | ] ||| 56 3 || e

i {1 Edit SuperElement \ A B ||| = DOF Spot F £ B
Paints = R EVZYE 2k JIE = List Weld Action:  |Eguivalence ~

Mesh Seeds Mesh Control Meshers FEM Actions Node Element MPC DOF List Conne:

Object:
[Pa]Ex_5.db - default_viewport - pipe -Entity 52 \

Method: |Tolerance Cube ~
Nnde I.d .l.'.ilpi.j'nns:
[Rebin lower node id "]

Collapsed Node Options:

a. Click on the Smooth shaded icon [Nlﬂw Tolerance Reduction 'l
b. Click on the Iso 3 View icon
c. Click on the Fit view icon

Nni‘.ies toht-:e exEI-ud';a

Delete duplicate nodes: A gy Toleiee
d. Meshing: Equivalence icon (FEM SR it
Actions tab) C —Element Boundary Verify
e. Click Apply ' Display Type —

| %) Free Edges (! Free Faces

Werify ] [ Reset

—Preview Modes

= L [ Preview

. e

Patran®

Studant Edltlen

12
HUMAN CAPITAL EUROPEAN UNION R

NATIONAL COHESION STRATEGY EUROPEAN : *
SOCIAL FUND g



Home Geometry Properties Loads/BCs Meshing Analysiz Results & '3@3' Cptions =

File v ES||v||@ | | ][] 4)|@P)|6) 98] |[EMC]|e]|x") | 1ot Fﬂ &/ ||mer|jma||ma | N[N | 11,29) Eq
Group » > B E [t | e 10 3R ||| 1 M” Edit SuperElement | |“w || 4 | Al Cé?' P> [E.C;E aﬁ; Fastener
hevpt Post... FEM Actions Node Element MPC DOFList |  Gomnector
Viewing L Modify... a
Doy : Move/Co
Preferences * il
Set Current...
Tools 4 SRR L
Transform 3 |
ol Post only the default_group: _— 2
Help » Delete... y -8 p Action:
Utilities » Attributes... a. Group / Post... | Current Viewpart
Sitetin b. Select default_group [ default viewport
SUperGroups. .. c. Click Apply
Hierarchy... |
Select Groups to Post
default_group u
pipe
|#] Filter ONJOFF
[ Select Mone
[ Select Al
’ Select Current
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Home Geometiry Properties Loads/BCs Meshing Analysis Results & @ Optons -

NEeEaE §¢ BeEse @ eEn LephL sasg @ 2 &
el R ¢ DHARKR BE =2 | | _
Defaults Transforms Viewport Display Orientation Misc. Web | Model Tree RHS Window
Finite Elements | Group
Action: [ﬂ]
Method:
Create one more group: [
[ Existing Group Mames
a. Change Action to Create default_group
b. Enter rwall as the New Group Name e
¢. Check Make Current
d. Uncheck Unpost All Other Groups
e. Click Apply
f. Click Cancel

Remark: Mesh of the moving rigid wall will be
assigned to this group.

| Filter ON/OFF
=

New Group Name

rwall b

+| Make Current
Unpost All Other Groups

Group Contents:

Add Entity Selection

Entity Selection
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Menu

EdPdd N =

Mesh Seeds Mesh Control Meshers FEM Actions

a

Home Geometry  Properties  Load

DB ] | sufoce Autorird | ][] o] | | |2 252K

Pair

Mesh the surface:

a.

Click on the Meshing icon/Surface icon
(Meshers tab)

Elem Shape: Quad; Mesher: IsoMesh;
Topology: Quad4

Click on the Surface List panel

Select the S1 surface

Click Apply
Qx

[ e e |

RBEZ

MPC

Patran®

Student Edltion

Finite Elements

o @ optons - |

sctn: [Crate <]
Obiect s <

Type: Surface =

Mode 4265

Element 4161

|’[)u1q::ut ID List

0.1

Prop. Mame: -None -
Prop. Type: -MNfA-

[ Select Existing Prop. ..

Create New Property...
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Home  Geometry @ Properties = Loads/BCs  Meshing  Analysis  Results RHS Window

B Bk HEy h P FEZE He e wem Q| E=m| [ et |
Isotropic Fluid Cohesive : & k2 1} 5 ] 1} a e 5| W N = N Solid = r'q K B = Action:
Isotropic rthotropic | Misotropic Fluid Cohesive Composite 0D Properties 1D Properties 2D Properties | 3D Properties | Property Actions Fields Dbject:
Pa| Input Optio =
a , ]
Constitutive Model: ElasPlas (DYMAT24) ~
Element Type: Existing Materials
Define materials: s ke d
X X . Strain Rate Model: -
a. Click on the Click on the Properties
. .. Failure Model: Mone ~
icon/lIsotropic icon
b. Enter aluminum as the Material Property Name Value
Name Density = 2.8e-6
c. Click Input Properties... Hastic Modulus = oy
d. Constitutive Model: ElasPlas Piskicon Ratii 0.33 e
(DYMAT24); Element Type: Shell; Yield Stress = 0.345
. - . | Filter ONJOFF
Yield Model: Bilinear; Strain Rate Hardening Modulus = |0.755
. Filte a
Model & Failure Model: None Quadratic Visc. Coeff. = i
e. Enter 2.8e-6 as Density, 72 as Elastic Linear Visc. Coeff. =
Modulus, 0.33 as Poisson Ratio, e
0.345 as Yield Stress and 0.765 as aluminum
Hardening Modulus
f. Click OK o
. Description
g. Click Apply i

HUMAN CAPITAL
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Current Constitutive Models:

o]

Clear

16

Cancel

Input Properties ...

Change Material Status ...

g
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Haome Geometry Properties Loads/BCs Meshing Analysis Results
9Pp | wite mim | g p 2= Fe EeEEN e @ | % | = [ materials |
SRS b il IO G R A e AR e LEX == Acﬁon:

Isotropic Fluid Cohesive = &,

Isotropic | Orthotropic | Anisotropic Fluid Cohesive Composite 0D Proper ties 1D Properties 2D Properties | 3D Properties | Property Actions Fields

Method: |Manual Input ~

h. Enter rigid as the Material Name

i. Click Input Properties... AR LA
j. Constitutive Model: Rigid valid For: Existing Materials
(MATRIG); Valid For: Shell; Rigid Rigid Body Properties: e
Body Properties: Geometry S—
k. Enter 72 as Elastic Modulus, 0.33 as
Poisson Ratio and 10 as Mass (of Denty. =
the Wa”) Elastic Modulus = |72
|. Click OK Poisson Ratio = 0,33

Mass = 10,

m. Click Apply

| Filter ONfOFF

*

Material Mame

Current Constitutive Models:

rigid

Description

Input Properties ...

Change Material Status ...

m
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Home Geometry Properties Loads/B g—HMeshing Analysis Results \

. - — —
Lx —e -1:: IE - :ﬁ:’ ‘(—?) @ A %g P ||y B A 8NN &=E | Load/Boundary Conditions ||
Displacement Force F;I‘I,orger E:rdcz Velocity BIOIN KIOIN I;:uh;li;c;r:sl De';tn?;vagon Ge:l:rs:tcr r'l_ A i o 'v = 8 x| K Action:
Nodal Element Uniform | Contact i Initial Conditions LBC Actions L Object:
e
Load/BC Set Scale Factor
a. Post only the rwall group: B
Menu/Group/Post.../select only rwall ~—Current Load Case:
Default...
Apply initial velocity to the rigid wall: Trans Veloc <v1v2v3> T Tt Dok
. . .. . <,,-15%
b. Click on the Loads/BCs icon/Initial Velocity SR T S
icon (Initial Conditions tab) r—
c. Enterini_vel as the New Set Name S
d. Click Input Data...
e. Enter <,,-15> for the Trans Veloc
f. Click OK

4]

Spatial Fields

Mew Set Name
ini_wel

FEM Dependent Data...

Analysis Coordinate Frame Input Data...
Coord 0

Select Application Region...

-Apply-

NATIONAL COHESION STRATEGY
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Home Geometry Properties Loads/BCs Meshing Analysis Results

K >w@a»2Rf0 7 » °%

Displacement Force Follower Body Velogty BJOIN KIOIM Rotational Detonation Mesh
Force  Force Boundary Wave Generator

Nodal

[P Jesnidt derultienport e Bty

Element Uniform

Click Select Application Region...
Q( . Select FEM
i. Click on the Select Nodes panel

j. Select the nodes belonging to
the rigid wall by clicking and
dragging the mouse

k. Click Add

l. Click OK

m. Click Apply

> ¢

fran°®

ht Felltlan

i HUMAN CAPITAL
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(e | W |

[#][=]

Contact | Initial Conditions

Select: h

Load/Boundary Conditions |
e
-
s

Select Application Region l‘l b

[ Auto Select... |
—Application Region
Select Modes i
|Node 4265:4300

—Current Load Case:
Default...

Type: Time Dependent

MNew Set Name
!ini_vel
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Home Geometry Properties Loads/BCs 4—Meshing Analysis Results
- = 2 B X X x| @ = =
‘i el -1=: @ —b &Bb ﬁ ':_ ) @ — %‘ e i || e N e N &= E Load/Boundary Conditions |

Displacement Force Follower Body Velocty BJOIN KJOIN Rotational Detonation Mesh _ﬁ 4 J - ] s
Force  Force Boundary Wave  Generator 4 A = Ldlh J 3 LR Action: Create ~
Modal Element Uniform | Contact | Initial Conditions Rigid LBEC Actions

Object:  |Planar Rigid wall =

a. Post only the pipe group Type:

Menu/Group/Post.../select only pipe

Input Data

Method: Penalty ~ e

Define a planar rigid wall which will be used as ~Current Load Case: -

the bottom boundary/barrier for the Static Friction Coeff. l Default...
cylindrical element: i | Type: Time Dependent
b. Click on the Loads/BCs icon/Planar Rigid flnfsmatc roction Coctr
Wall icon (Rigid tab) et —
c. Enter pwall as the New Set Name
d. Click Input Data...
e. Select Penalty
f. Enter 0.3 as the Static Friction [ Centroid and Z-Orientation
Coefficient and 0.15 as the Kinematic Coord 0
Friction Coefficient
g. Centroid and Z-Orientation: Coord 0 e
h. Click OK

| o ]

Mew Set Name

pwall

Input Data...

Select Application Region. ..

NATIONAL COHESION STRATEGY EUROPEAN
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Home Geometry Properties Loads/BCs Meshing Analysis

K e H >R O M

Displacement Force Follower Body Velocty BJOIN KJOIN Rotational Detonation Mesh

Force Force Boundary Wave
MNodal

By -\‘

Results

==

Generator

°% |
_'% || 4

Element Uniform | Centact

Y L_| [

i. Click Select Application Region...

j. Select FEM

k. Click on the Select Nodes panel

I. Select the nodes belonging to the
cylindrical element by clicking and
dragging the mouse

m. Click Add

n. Click OK

0. Click Apply
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Patran®

Studant Edltlon

21

»

3™ %

Initial Conditions

| Sele;t: .

P8 =8| «X

Rigid

lect Ap

j

LBEC Actions

lication Region E?

Auto Select. ..

[—Application Region

EN'Shellect Modes
Mode 1:4264

k

m

J |

Remowve

| Application Region
|

RHS Window
Load/Boundary Conditions 1
Action:  |Create —

Loj
Object:  |Planar Rigid Wall ~

Type:

—Current Load Case: -

Default...

| Type: Time Dependent

Existing Sets

MNew Set Name
pwall

Input Data...

Select Application Region. ..
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Home Geometry Properties Loads/BCs Meshing Analysis Results

X e e = (&) ) A L
e Y Nt/ = N
Displacement Force Folower Body Velodty BJOIN KJOIM Rotational Detonation Mesh : "

Farce Farce Boundary Wave Generator
Nodal Element Uniform

Define a self contact for the cylindrical element:

Loads/BCs: Self Contact icon (Contact tab)

Enter self as the New Set Name

Click Input Data...

Select Advanced as the Form Type

Search Algorithm: Full;

Damping: Yes;

Weight Factor: Both

f. Enter 0.3 as the Static and Kinematic Friction
Coefficient

g. Click OK

P oo oo
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3 J Input Data -

Farm Type: Advanced ™

d

R_HS Window

| Load/Boundary Conditions

Action: Creabe. >
Object: |Contact ™

Type: Element Uniform ~

Search Algaorithm: [Full 'I

Option:  |Self Contact ™

—Current Load Case: -

Damping: es ~

Weight Factor: oth =

Penetration Check: Default =

Monitoring Distance:

Initial Penetration:

[Static Friction Coefficient]

0.3

f

[Kinetic Friction Coefficient]

0.3 |

[Exponential Decay Coefficent]

[Contact Activation Time]

Reset

Default. ..

Type: Time Dependent

Existing Sets

MNew Set Name
self

Input Data...

Select Application Region...

-Apply-
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Home  Geometry  Properties  Loads/BCs = Meshing  Analysis  Results RHS Window

o . . A 2| da|| oot == 1
]-”" — i @ —— \‘GD ﬁ (_"‘a @ A %g i || L lFa C 1P HE 8 CIReE-AIE Load/Boundary Conditions |
Displacement Force Folower Body Velodty BJOIN KJOIM Rotational Detonation Mesh == |l S| m S o
Force  Force Boundary Wave Generator 9 > ﬂ i s 3 Action: Create

Nodal Element Uniform | Contact | Initial Conditions

L Object: |Contact ~
[Pe] Exc_5.db - default_viewport - pipe - Entity  £2 \

Type: Element Uniform ~

m —_— — Option:  |Self Contact ~

Form Type: Select Tool ™

—Current Load Case: -
Default. ..

Type: Time Dependent
Element Type |

—Geometry Filter o
| C) Geometry (%1 FEM Existing Sets

1 —Application Region -
| Select Entities
Elm 1:4160

pmeE J [ Remaove

Application Region

EREE | Mew Set Name

Patran®

h. Click Select Application Region... Student Edlition Preview

Select Select Tool
Element Type: 2D
Check FEM E
Click on the Select Entities panel

.Select the elements by clicking and _ Select Application Reegion. ..
dragging the mouse
Click Add

o. Click OK

Click Apply

— X T

Input Data...

3

>

T
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d

Home  Geometry  Properties  Loads/BCs = Meshing  Analysis  Results EHS Window

g n o x| x| [ o ==
'X —e -_:.. @ = :G'.} '&? ':,_“‘ % ~+ %; i || e N e N &= E Load/Boundary Conditions
Displacement Force Follower Body Velogty BIOIN KJOIN Rotational Detonation Mesh e 4 1 : 3 =S -
Force  Force Boundary Wave Generator g . s ﬂ % Action:
Modal Element Uniform | Contact RHS Window i
I - Object: |Contact ~
Geometry  Properties  Loads/BCs  Meshing  Analysis  Results Load/Boundary Conditions | Input Data
) o ' Type: Element Uniform ~
= 8 B s e w0 0@ s A I . _
s Form Type: Advanced ~ g Option: ’Masber-‘slave Surface ']
Group » Create... U = il 2 G B R | | P T B
Viewport » S B Dispiay e i Search Algorithm: J —Current Load Case: —
Viewing 4 Modify. .. a 5 = _ _ [ Default. ..
Display L e Ko C b ik == | Type: Time Dependent
Preferences * |
Tools » settbaent; Weight Factor: '
» Transform ]
Help ¥ Delete... Penetration Chedk:
Utilities » Attributes. .. f Existing Sets
Maonitoring Distance:
Expand...
Hierarchy... Initial Penetration:
a. Post two groups: rwall and pipe: [Static Friction Coeffident]
Menu/Group/Post.../Select rwall and pipe .-
b. Click on the Bottom view icon [Kinetic Friction Coefficient]
c. Click on the Fit view icon 0.3 _
| New Set Name
. .. . . tial D Coefficent] .
Define the contact between the rigid wall and the cylindrical [Exponential Decay Cosflicient] | Irwall_to_pipe
element:
[Contact Activation Time]
d. Loads/BCs: Master-Slave Surface icon (Contact tab)
e. Enter rwall_to_pipe as the New Set Name
f. Click Input Data...
g. Select Advanced as the Form Type ot Dol
h

. Search Algorithm: Full;
Damping: Yes;
Weight Factor: Slave
i. Enter 0.3 as the Static and Kinematic Friction Coefficient
j. Click OK

Select Application Region...

-Apply-

24
HUMAN CAPITAL EUROPEAN UNION R

NATIONAL COHESION STRATEGY EUROPEAN : *
SOCIAL FUND g



Home Geometry Properties Loads/BCs Meshing Analysis Results

- =l 3 Jx| | o = = =
li —pl =l Iﬁ - ) ’,ﬁl}';! {“- s B & @ i | L o Load/Boundary Conditions
S L5 S . = N
Displacement Force Follower Body Velodty BIJOIM KJOIN Rotational Detonation — Mesh e . || 2 T Action: el
Force  Force Boundary Wave Generator 9 L !

Modal Element Uniform | Contact{] 1 | .
: sy Conditions  Explict Application Tool E] | Object:

Ex_| It_viewport - pipe - Entity  £3 \

P Form Type:  [Select Tool = | Type: Element Uniform ~

Option: [Master-SIa\re Surface ']

ype [Master "] —Current Load Case: —
Default. ..

[
Element Type Type: Time Dependent
ontactSide  |Both ~ :

Geometry Filter
Geometry '*/ FEM n

| Existing Sets

[~ Application Region
| Select Entities
| Elm 4151:4185

(o)

] [ Remave

ter Application Region

MNew Set Name
E_K rwall_to_pipe
k. Click Select Application Region...
I. Select Select Tool
m. Type: Master
Element Type: 2D;

| Slave Application Region

Contact Side: Both e Input Data...
n. Check FEM i Select Application Region...
. Click on the Select Entities panel :
p. Select only the elements belonging to the rigid wall _apply-
— by clicking and dragging the mouse
g. Click Add
25
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Geometry Properties

Loads/BCs

-y Xl

Displacement Force Follower Body Velocty BJOIMN KJIOIM Rotational Detonation

Force  Force

MNodal

Ex_5.db - default_viewport - pipe - Entity  £3 \

Meshing Analysis Results
Mesh
Boundary Wave Generator

Element Uniform

| RHS Window

Contact(§

ry Conditions

Form Type: Select Tool ~

r. Change Type to Slave

u. Click Add
v. Click OK
w. Click Apply

s. Click on the Select Entities panel
t. Select only the elements belonging to the cylindrical
element — by clicking and dragging the mouse

HUMAN CAPITAL

NATIONAL COHESION STRATEGY

Patre

Explicit Application Toal E‘

-

Element Type

—Geometry Filter
Geometry '*) FEM

[~ Application Region

| Select Entities
| Elm 1:4150 S

add | |

Master Application Region

|| Element 4151:4185

| Slave Application Region

| Student
Preview
Ok
26

RHS Window

Load/Boundary Conditions

Action:
Ohbject:
e

Option: [Master-EIave Surface "]

—Current Load Case: —

Default...

Type: Time Dependent

| Existing Sets

Mew Set Mame
rwall_to_pipe

Input Data...

Select Application Region...

wW -Apply-
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a d b

Deaed&E &%

SIS

Home eometry Properties

B & i 6 CEE

HR | &8 o ES® EEEe

Loads/BCs Meshing nalysis

Results

LEraAk sasg @ B

AN

| RHS Window

O
Defaults Transforms Viewport Display Crientation Misc. Web | Model Tree
Home Geometry Properties Loads/BCs Meshing Analysiz Results ¢
x . 2 5w & |, 3 & %
‘_ — @ = \‘G:ﬁ </ A i || B 2o n

Displacement

Force Follower Body Velodty BIOIN @ KIOIM Rotational Detonation Mesh

Force  Force
Modal

Boundary Wave

a. Click on the Reset graphics icon

b. Click on the Smooth shaded icon

c. Click on the Iso 3 View icon

d. Click on the Fit view icon
Apply the boundary conditions to the moving
rigid wall:

e. Loads/BCs: Body Object icon (Rigid tab)

f. Enter cwall as the New Set Name

g. Click Input Data...

h. Select rigid

By checking UX, UY, RX, RY, RZ select
DOF's of the rigid wall which will be
constrained during the analysis

Click OK

HUMAN CAPITAL

NATIONAL COHESION STRATEGY

Generato

BN

Load/BC Set Scale Factor
1.0

Load/Boundary Conditions 1

Object:  |Rigid Body Object ~
e [oda 7

—CurrentLoad Case;: —————————
Default...

Type: Time Dependent

Filter Specification

=

[ Filter

Select Rigid Material, Modal Rigid Body or Rigid Surface

—Rigid Body Constraint Time Dependent Fields

o UX

Uy

uz

Enforced Transl. Vel. Vector
<0.,0., =

* Time Dependence

Enforced Rot. Vel Vector
<0.,0.,0.>

* Time Dependence

Force Vector
L

*Time Dependence

Moment Vector
Ly

* Time Dependence

Existing Sets

Mew Set Mame
cwall

Input Data...

Select Application Region...

27
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Lo

Home Geometry Properties Loads/BCs Meshing Analysis Results
Py Fs L] ix {
l_ -t e [N N,b,;df” — . N oy 8 xn 9N &= E
Displacement Force Follower Body Velocity BJOIN KJOIN Rotational Detonation  Mesh b 4l 2 w "’ = @ x| K
» o
Farce Farce Boundary Wave Generator
MNodal Element Uniform | Contact | Initial Conditions Rigid LBC Actions
[P<]Ex_5.db - default_viewport - pipe - Entity 53 \
n
- RHS Window
indary Conditions | Application Region E] 4
—Geometry Filter -
Geometry [*! FEM |
I Rigid Reference Node
Ps] Message m.= |
d
_Acknowledgement requested from application Ibc_dytran_rigid_body
Reference Mode/Point is used for display purpose only. 1 ®
!

k. Click Select Application Region...
I. Select FEM

" RHS Window

Load/Boundary Conditions

Action:
piocal -

Type:

—Current Load Case: —

Default...

Time Dependent

:Type:

| Existing Sets

| New Set Name
: cwall

Input Data...

m. Click on the Rigid Reference Node panel
n. Select any node belonging to the rigid wall
o. Click OK

p. Click OK

g. Click Apply

28
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b

Home  Geometry  Properties = Loads/BCs  Meshing  Analysis  Results = ':é:' Options ~
B mE g c2Te 0F gasER @ @ mmm = als
Isotropic brin} | &} 4 E-3 ﬁ‘ e \‘ Lagrangian Eulerian k. o Eq X B = B
— Solid Solid
Isotropic | Orthotropic | Anisotropic Composite 0D Properties 1D Properties 2D Properties 3D Properties Property Actions Fields

BelyLinTsay Quad (CQUAD4)

Property Name Value

Material Name mi:rigid

I [Material Orientation]

[Quadrature]

[Number of Int. Points]

a. Post only the rwall group

[Shear Factor]
Assign the properties
[Reference Surface]
b. Properties: Shell icon (2D _ _
. [Spin Carrection]
Properties tab)
c. Enter rwall as the New Thickness /| Filter ONJOFF
Set Name

[mm -

Property Set Name

Materials
aluminum

d. Select BLT (PSHELL1)

e. Click Input Properties...

f. Click on the Material
Name panel

rwvall

Options:

g. Select rigid
h. Enter 2 as the Number of d
. BLT (PSHELL1) =
Points ¢ Y
i. Enter 1 as the Thickness
j- Click OK Input Properties ...
Select Application Region ...
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Home Geomeiry  Properties Loads/BCs Meshmg Analysis  Resulis ] @ Options = |

P ®H B @ @ |wmw |Eals

Isotropic Lagrangian Eulerian iik| | | _| = ’m_'i
Isotropic | Orthotropic | Anisotropic 2D Properties 3D Properties Property Actions Fields

- Select Application Region l‘l’ Element Properties l
sect acn:
oo

—Application Region
Select Members R

|Elm 4161:4185

12456

|| Filter ON/OFF

Filter E |

Property Set Name
!rwall

at
. Patral, /2!

Stnidant Frlltlan S|

=~

Click Select Application Region...

Click on the Select Members panel

m. Click on the Quad element icon

n. Select the elements by clicking and
dragging the mouse

Click Add

Click OK

g. Click Apply

°

T
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2 | e

Isotropic i)

Geometiry Properties Loads/BCs

=] 1| %

Isotropic | Orthotropic | Anisotropic Composite

Meshing

[il: ||« ‘ ﬁ

r. Post only the pipe group

s. Change the Property Set
Name to pipe

. Click Input Data...

u. Click on the Material
Name panel

v. Select aluminum

w. Enter 4 as the Number of
Points

X. Enter 2 as the Thickness

y. Click OK

HUMAN CAPITAL

NATIONAL COHESION STRATEGY

Analysis  Results & @ Options ~

Q @ =ux waw
#X|™ . ian | | 65| 9€) || cm)| 6
Solid Solid
0D Properties 1D Properties 2D Properties 3D Properties Property Actions Fields

BelyLinTsay Quad (CQUAD4)

Lagrangian Eulerian

Property Name Value

Material Name Mat Prop Name

m:aluminum

[Material Orientation] CID ~

[Quadrature]

e

Sets By: |Name ~

rwall

[Number of Int. Points]

[Shear Factor]

[Reference Surface]

[5pin Carrection]

Thickness /| Filter CN/OFF

Filter "

Property Set Name
ipe

Options:

BLT (PSHELL1) -

Materials

Input Properties ...

Select Application Region ...

31

EUROPEAN UNION [IEENCREN
EUROPEAN [T
SOCIAL FUND [



Home  Geometry  Properties | Loads/BCs  Meshing  Analysis  Resulfs @ @ options -

BN v mE Froze VS oA R @ @ | [Eals

Isotropic brin} | & 4 E-3 ﬁ‘ e \‘ Lagrangian Eulerian k. o E% X B = B
— Solid Solid
Isotropic | Orthotropic | Anisotropic Composite 0D Properties 1D Properties 2D Properties 3D Properties Property Actions Fields
[ 5 . - . @ —
Pelex s -cefout ensort -ppe ety 3¢ RHS Window RHS Window
b : Select Application Region E | Element Properties
cc ; |

—Application Reqion -
E Select Members
1
i Elm 1:4160 aa

Sets By: |Name ~

] v ] [ rwall

Application Region

| Filter ON/OFF

(=] L

T | Property Set Name

T pipe
[ L

& = Patra-
Studant Edition

z. Click Select Application Region...

I
aa. Click on the Select Members panel : [ ioput Properlies
bb. Click on the Quad element icon ! [ Select Application Region ...
cc. Select the elements by clicking and ;
dragging the mouse f
dd. Click Add
ee. Click OK

ff. Click Apply
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a

Geometry

SRR BN

Entire  Current

Analysis Read

Model  Group Deck

Analyze Create

Properties

Existing Deck

Set analysis parameters:

a.

Click on the Analysis
icon

Analysis:
Analyze/Input
Deck/Translate
Enter ex_5 as the Job
Name

Click Execution
Controls..
Click Execution

Control Parameters
Enter 5 as the End
Time and 1e-7 as the
Time-Step Size at
Start

Enter 0.9 as the
Time-Step Scale
factor

Click OK

Loads/BCs Meshing
h
% B B

3 L] -

Archive History State
File File File

Access Results

Analysis Results
s & |B |85
B (B ([
Delete | Actions Special Tools

—Limits
CPU Time

Integer Memory Size

Float Memary Size

Execution Control Parameters...

Element/Entity Activation. ..

Dynamic Relaxation...

Sub-Cydling Parameters. ..

~Time-Step Control
End Step

9939999

End Time

Time-Step Size at Start

5

1e-7

Minimum Time Step

Maximum Time Step

Time-5Step Scale Factor

Lagr. Time Step Sc. Fact.

Eulerian Parameters, ..

ALE Parameters...

General Parameters...

Inertial Loads. ..

Application Sensitive Defaults. ..

Default Gridpoint Constraints. ..

Gridpoint Offset...

—License Control
Job Queuing (Minutes)

Coupling Parameters. ..

Contact Parameters...

HUMAN CAPITAL

NATIONAL COHESION STRATEGY

Variable Activation...

—Mass Scaling
Activate Mass Scaling

Min. Allowable Time Step
Max, Perc. of Mass Incr.

Steps for Freq. Checks

Bulk Viscosity Parameters...

Hourglass Parameters...

User Subroutine Parameters...

Rigid Body Merging...

.

Add CID to MATRIG...

| RHS Window

Analysis

Object: | |Input Deck ~
Method:| |Translate ~

Action:

[
Code: | MSC.Dytran

Type: ! Structural

Available Jobs

Job Mame

Ex_5 c

| Job Description

Translation Parameters. ..

Initiating Calculation. ..

Execution Contrals. ..

Select Load Cases...

Qutput Requests...

Output Controls...

Direct Text Input...
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Home Geometry Properties Loads/BCs Meshing Analysis Results

b E % P?}i 5“[5_ s s B &5 d6 Mi

==s — £l

Entire  Current | Analysis Read Archive History State e I i A

Model  Group Deck File File File L' Action: | Analyze
Analyze Create | Existing Deck Access Results Delete | Actions Special Tools

Object:  |InputDeck ~

Contact Parameter Defaults Execution Control Parameters...

Max.Cubes used in Sorting Code: | MSC.Dytran

Element/Entity Activation. ..

Contact Thickness Dynamic Relaxation...

Type: ! Structural

Contact Gap

Default Contact Damping k
Activate Contact Poresity

Sub-Cydling Parameters. ..

Available Jobs

Eulerian Parameters, ..

ALE Parameters...

I Grid Contact Info

General Parameters...

Inertial Loads...

Application Sensitive Defaults. .. Ex_5
Default Gridpeint Constraints. .. Job Description
Gridpoint Offset...
Coupling Parameters. ..
i. Click Contact Parameters... Contadt Parameters... i
X Translation Parameters. ..
j. Contact Parameter Defaults: MSC/DYNA Variable Activation... T
. nitiating Calculation. ..
k. Default Contact Damping: On :
L Click OK Bulk Viscosity Parameters. .. Execution Contrals. ..
Hourglass Parameters. .. Select Load Cases...
User Subrouting Parameters. .. Output Requests...
Output Contrals...
Rigid Body Merging...
Direct Text Input...
Add CID to MATRIG...
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Home Geometry Properties Loads/BCs Meshing Analysis Results

Ly e R e & s e

L]
Entire  Current | Analysis Read Archive History State e I i
Model  Group Deck File File File L'
Analyze Create | Existing Deck Access Results Delete | Actions Special Tools

Bulk Viscosity Type

Linear Bulk Visc. Coeff,

Quadr. Bulk Visc. Coeff,

oo |

—Shell/Membrane Elements
Hourglass Supression Meth,

Damping Coefficent
Warping Damping Coeff.

Twisting Damping Coeff.

—Solid Elements

Hourglass Supression Meth,

Damping Coefficent

Execution Control Parameters...

Element/Entity Activation. ..

Dynamic Relaxation...

Sub-Cydling Parameters. ..

Eulerian Parameters, ..

ALE Parameters...

General Parameters...

Inertial Loads. ..

Application Sensitive Defaults. ..

Default Gridpoint Constraints. ..

Gridpoint Offset...

Coupling Parameters. ..

| Analysis
sctr
Object:  |InputDeck ~

Method: |Translate =

Code: ! MSC.Dytran

Type: ! Structural

Available Jobs

Job Mame
Ex_5
Job Description

Contact Parameters...

Variable Activation...

Bulk Viscosity Parameters...

Translation Parameters. ..

Initiating Calculation. ..

Execution Contrals. ..

Hourglass Parameters...

m. Click Bulk Viscosity Parameters...
Bulk Viscosity Type: DYNA

Click OK

Click Hourglass Parameters...

£ 7T O >

DYNA
Click OK
s. Click OK

-

User Subroutine Parameters...

Rigid Body Merging...

Add CID to MATRIG...

Select Load Cases...

QOutput Requests...

Output Contrals...

Direct Text Input...

Hourglass Supression Meth. (for Shell /Membrane Elements):

HUMAN CAPITAL

NATIONAL COHESION STRATEGY
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Home Geometry Properties Loads/BCs Meshing Analysis Results

—
e~

A .
ERERT NN
Entire Current | Analysis Read Archive
Model  Group Deck File
Analyze Create | Existing Deck Acce]

Define the output:

a. Click Output Requests...

b. Enter element_output
as the Result Name

c. File Type: Archive

d. Result Type: Element
Output

e. Select Times for Output
and Sampling Rate

f. Enter 0.2 as the archive

time step

Click Add

. Select ALLELEMENTS

i. Change Entity Type to
Lagrangian

j. Select Results Types:
e Stress: TXX, TYY, TZZ,

TXY, TYZ, TZX
e EFFSTS (effective
stress)

e EFFPLS (effective
plastic strain)

e Centroidal Strain:
EPSXX, EPSYY, EPSZZ
k. Click Apply

5 HUMAN CAPITAL
NATIONAL COHESION STRATEGY

Select Output 1

s 1|8

Current Viewport
default_viewpart

Filter Specification
=

[ Filter

Select Groups for Qutput

ALLDUMQUAD
ALLDUMTR.IA
ALLELEM1D

Select Mone

vaies |

Action:
Method:

—Output Requests
Request Summary

Code: | MSC.Dytran

Type: ! Structural

Result Name
element_output

File Type:
Archive ~ Cc

Result Type:

Element Qutput ~

| Select Al

[ Select Current

Entity Type:

Results Types
TZZ - zz-stress
THY - xy-sfress
TYZ - yz-siress
TZX - zx-stress

EFFSTS - effective stress
PRESSURE - pressure

Hective plazt

e

Times for Qutput ~
e

Sampling Rate =

f

Available Jobs

Job Mame
Ex_5
Job Description

Mumber of Savings per File
10000

36

Translation Parameters. ..

Initiating Calculation. ..

Execution Contrals. ..

Select Load Cases...

Qutput Requests...

Output Controls...

Direct Text Input...
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Home Geometry Properties Loads/BCs Meshing Analysis Results

EITE Cﬁnt Anal:sis Read Archive
Model  Group Deck File

Analyze Create | Existing Deck Acce]

I. Enter contact_output as
the Result Name

m. File Type: Time History

n. Result Type: Contact
Surface Output

0. Select Times for Output
and Sampling Rate

p. Enter 0.01 as the archive
time step

g. Click Add

r. Select rwall_to_pipe

s. Select Results Types:
XFORCE, YFORCE,
ZFORCE, FMAGN

. Click Apply

u. Additional task: Using
the Time History and
Grid Point Output
options, try to define an
output for the rigid wall

v. Click OK

w. Click Apply

X. Run Dytran analysis using

Ex_5.dat file

5 HUMAN CAPITAL
NATIONAL COHESION STRATEGY

B E] “a}i E}i 51}5: I s B @ =6

Select Qutput |

Current Viewport
default_viewpart

Filter Specification
=

[ Filter

Select Contacts for Qutput

ALLCONTACTS | |

Select Mone

Select Al

Select Current

[naivss |

Action:
Method:

—Output Reguests
Reguest Summary

element_output

Code:

M5C.Dyiran

Type: ! Structural

Result Mame
contact_output

File Type:

Time History = m

Result Type:

|Contact surface Output ~ |

Results Types

XFORCE - x-component of g fo 8
YFORCE - y-component of u
ZFOR.CE - z-component of

FMAGM - magnitude of contact force
XACC - x-component of acceleration

YACC - y-component of acceleration
7ACC - 7-romnonent nf arceleration

. m

Times for Output =
Sampling Rate ~

0 THRU END BY (Time)
0.01

Mumber of Savings per File

10000

Available Jobs

Job Mame

Ex_5

Job Description

37

Translation Parameters. ..

Initiating Calculation. ..

Execution Contrals. ..

Select Load Cases...

Qutput Requests...

Output Controls...

Direct Text Input...
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Home Geometry Properties Loads/BCs Meshing Analysis Results
b ‘ﬁz,i frels b N o
i state 5| B &
e B - < L * e L
Entire  Current | Analysis Read Archive History State e I i
Model  Group Deck File File File L'
Analyze Create | Existing Deck cess Results Delete | Actions Special Tools
d
Loak in: | EMErCises
e
Mame

Attach the results files, when the analysis job
is completed:

a. Analysis:
Read Archive File/Results/Attach

b. Click Select Archive File...

c. Select the
EX_5_ELEMENT_OUTPUT_0.ARC file

| |EX 5 ELEMENT_CUTPUT_0.ARC C

~| & B e B

Date modified

Ty

1 | 1]

Pl

Action:
Object:

Method:

& @ options -

Aftach =

Read Archive File ¥
A w| 2

Code: | MSC Dytran

Type: | Structural

File name:  [EX_5_ELEMENT_OUTPUT_0.ARC

d. Click Add Available Jobs
e. Click Apply Files of type: | Available Files {"ARC} - ex_5
f. Click Apply
Selected Archive Files: A
Di\exercizes\EX_5_ELEMENT OUTPUT 0.ARC
Job Mame
| ex_5

e Apply I

Delete All I

5 HUMAN CAPITAL
NATIONAL COHESION STRATEGY
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Cancel

Job Description

b Select Archive File...

f Apply I
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& Geomelry Properties Loads/BCs  Meshing | Analysis | Results

D A R e m s e

e | e s o B @&
g : .
Lockin: | || exercises LI 4= i "
Mame : Date medified Ty
| |EX 5 CONTACT OQUTPUT 0.THS Pl

. Analysis: Read History File
/Results/Attach

. Click Select History File...

Select the
EX_5_CONTACT_OUTPUT_O.THS file
. Click Add

. Click Apply

Click Apply

5 HUMAN CAPITAL
NATIONAL COHESION STRATEGY

4| m | b
File name:  [EX_5_CONTACT_OUTPUT_0.THS add
Files of type: | Available Files {*.THS} E3 .

Selected History Files

Action: Read History File

M

Object: Results ™

Method: Translate ™ l

D-\exercises\EX_5_CONTACT_OUTPUT_0.THS @

Apphy | Delete Al | Cancel |

39

Code: | MSC. Dytran

Type: | Structural

Available Jobs

ex_5

Job Name

| ex_5

Job Description

i Select History File...

Apply |
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Home  Geometry  Properties  Loads/BCs  Meshing  Analysis Resultsl b
B & G ® R, 4 M

Fringe/Deformation

quickPid b
¢ Filer Group~ Viewportr Viewing~ Display~ Preferences Tools~ Insight Control- Help~ Utilities~

Result Plots

d

a. Post only the pipe group (from menu: Group/Post....)
Post-process the results:

b. Click on the Results tab in the Ribbon (Fringe/Deformation icon)
c. Results: Create/Quick Plot

d. Select the last step

e. Select Fringe Result: EFFPL (EFFective PLastic strain)

f. Position: select At Inner, At Middle, At Outer

g. Select Deformation Result: Displacement

h. Click on the Deform Attributes icon

i. Select True Scale with the Scale Factor equals to 1.0

j- Uncheck Show Undeformed

k. Click Apply

Remark: To capture the plot use File / Images...

£ (g ==

Deformation Fringe Wector Tensor Cursor Contour Isosurface Frecbody Graph Animation Report Derive

Insight

Bs %

Result Actions

& EHe

Insight XY Plots

Action: Create "I
Object: Quick Plot ™

Spectrums Ranges Titles Colors

@ Eme m g B

Toaggle
Spectrum

Imaging

Action: Create "j
- C
Object: Quick Plot ¥

E Y

==
h

o

¥ Show Viewport Legend

Deformed: .

Select Result Cases

EX_5 _ELEMENT_OUTPUT, A1:Cycle 28 »
EX_5_ELEMENT_OUTPUT, A1:Cycle 30
EX_5_ELEMENT_OQUTPUT, A1:Cycle 32
EX_5_ELEMENT_OQUTPUT, A1:Cycle 33
EX_5_ELEMENT_DUTPUT, A1:Cycle 35
EX_5_ELEMENT_OUTPUT, A1:Cycle 37 __
EX_5_ELEMENT_OUTPUT, A1:Cycle 39| -

Render Style: Wireframe 7 !
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l. Click on the Graph icon

m. XY Plot: Create/XYWindow

n. Enter graphs as the XYWindow Name
o. Click Apply

p. Change Action to Post (Object: Curve)
g. Select graphs

Select ZFORCE_CONTACT

. Click Apply
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