NONLINEAR MECHANICS OF STRUCTURES
EXERCISE 1
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PROBLEM DESCRIPTION

rubber

ship
i

direction of
movement

A rubber bumper comes into a contact with a ship. The geometry of the parts
is described in an iges CAD file that is imported to Patran for mesh generation.

The bumper is assumed to be in a state of plane strain. Contact between the
bumper and the ship includes friction.
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DE 8 a8 & | B&8Ew
B | Mo 0| S5 | @B QR
Defaults Tranzforms Viewport

: Filer Group~ Viewport~ Viewing~ Display~ Preferences

@

CEEMEEEnE A s
A EEE

- " MIES "
B3 % e |2 a2l Mg | | [a

Display Crientation Misc. Web

Tools~ Insight Control~ Help~ Utilities

Mode! Tree

File 4 New. ..
a
k Open...
3 Ti te Datab M
Open Recent...  Ctrl4R P ol o R
r ) D:\MastranPatran_student\Patran/template. db
. Close
[ Change Template ...
»
» = /| Modify Preferences...
ok Utilities 3 ) ) .
KRASSEN I8 A : | Set Working Directory to Database Location
Help ¢
» Look in: || D:\EMMIK_lab Q0 0@
'Jh My Computer Mame Size Type
Session 4
,lai ansys
-. Desktop
E_li Documents
Quit Cirl+Q

Create a new database:

a. File / New...

b. Enter ex_1.db as the File
name

c. Click OK

d. Select Default

e. Click OK
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Ex_1.db b

File name:

Files of type: | Database Files (*.db)

(2] ._é_. Options =

| Ii'_HS Window

Mew Model Preference ]

Model Preference for:
Ex_1.db

—Tolerance
! Based on Model

(%) pefault
d

Global Model Tolerance:
0.005

Analysis Code:

M5C.Nastran =

Analysis Type:
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Home 2] @' Options ~

NeeEs §r aEEe aieEs EEELnE Zasa @ &
CelET NPT AN SRRl <= S S = 2|22 el | | ||| ||
Defaults Transforms Wiewport Display Orientation Misc. Web | Model Tree

: Filer Group- Viewport~ Viewing- Display~ Preferences- Tools~ Insight Control- Help~ Utilities

File G MNew... Cirl+N et
P ect:
Group 4 Open... Cirl+0 Look in; L DZMMIK_Jab'E . ics Structures T G &) O [ﬁ- @ [% '
Viewpart F - Source: |IGES T
iy , Open Recent...  Cirl4R 'Jh My Computer Mame Size Type b
Close Cirl+w i J9 KB ; i
Display 3 B ansys || geometry.igs igs File Current Group
Preferences * saie s c default_group
- Desktop
Toals k e o o E I IGES Cptions
" Utilities , g| Doments
Geiee e — = d Import to Parasolid
3
ke Import. .. a
L N
Utilities —
Session 3

Import the geometry:

a. File / Import...

. Source: IGES 5
. Find and select the geometry.igs all ] '
file File name: ageometry.igs -Apply- e
. Ur.1check Import to Parasolid S ——— =
. Click Apply
. Click No For All
. IGES Import Summary: click OK
(. Message =)
|_QL£StiOI"I in application SGM by application Geometry
I Point & already exists at the specified location to create the next Point. Do you wish to create a duplicate Point?
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Home Geometry Froperties Loads/BCs Meshing Analysii Fesults @ 9 Options =

Deeeae & aese aneen Bere: sasg @
meBLR ¢F BEQQ WREEE SN uNE LSA%

Defaul Transforms Viewport Display Crientation Mis Web | Model Tree
H C [eometry Properties Loads/BCs Meshing Analysis Results b BHS Window
=4 4 I ~1 — — — g ,ﬁ @ = pa— o |
3 — Ll &2||~|m@m - i d/p-3| ] il
P 4 [E] u o '.T5 { o [T (2 3 Geometry |
Select | Select | |Select| | Select Select Select | Select Select Ll ek i Show  Edit  Verify Renumber Delete Assodate Disassodate :
. . - - - . . Action:  |Create ~
Points | Curves ates | Planes | Vectors | P-Shapes Tranzform Geometry Actions
% Curve "
2 Object:  |Surface ~
E Composite
PP Decompose Method: |Curve =
| o= Surface ID List
@ Extract 1
D Fillet
B watch Option: 2Curve ™
| Offeet o
o i —Parameterization Methg
| e | ) Chord Length
Trimmed | @ Uniform
I:I Vertex |
K| xrz
Manifold

a. Change Background Color to Black (click on C10
the Cycle Background icon)

b. Click on the Point size icon

[ Manifold Surface

Auto Execute

Create surfaces (defining the bumper): N st s
| Starting Curve List

Click on the Geometry icon/Select/Curve
Option: 2 Curve

Uncheck Auto Execute

Select the C1 curve as the starting curve and
the C2 curve as the ending curve

Click Apply

. Create nine more surfaces using remaining
curves — start from the pair: C2 & C3 1

Ending Curve List

oo o

= @

Remark: As the starting curve select always a curve
with lower id. Ids are shown in figure on the right).
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Home Geometry Froperties Loads/BCs Meshing ¢.ﬁay5|s

a

D8 a8 &% a&sw & 6§ 58 my
Bwe il & BHEA® R 2

Defaults Transforms Viewport Display

Results @ 9' Options -~
B | (B @ &
L,

2l |2 1 el

;2
2
& &

Orientation Misc. Web | Model Tree

Home  Geometry  Properties  Loads/BCs ~ Meshing = Analysis

S EI{ EE - o) A~ 2 e | N | et Ei &/ & |[me| [me| e [~ [~ ][~ ]| (1,29 E | Finite Elements |
SIE | | suface AutoHard | (B 8| @ ) = L (R

Foints

Mesh Seeds Mesh Control Meshe FEM Actions

b

a.

Click on the Home/Smooth shaded icon

Mesh the surfaces:

b.

=

Click on the Meshing/Surface icon
(Meshers tab)

Check out: Create/Mesh/Surface

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

Click on the Surface List panel

Select the surfaces by clicking and
dragging the mouse

Uncheck Automatic Calculation

Enter 0.7 as the Value of the Global Edge
Length

Click Apply

Results RHS Window

e 3 §
“un ||| < i X 1 BB & :
5 s || | 1o Edit SuperBlement | *w || & || & | &F| %/ = h=] DOF Spot  F Action:  |Create =

List Weld

Mode Element MPC DOF List Conned
Type: Surface ~

i Output ID List

| Mode 1
|
| Element 1

Elem Shape
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Mesher
e Topday

[ IsoMesh Parameters...

[ Mode Coordinate Frames. ..

Surface List

—Global Edge Length
g Automatic Calculation

Value 0.7

Prop, Name: -None -
Prop. Type: -MNJA -

[ Select Existing Prop...

[ Create New Property...

l\\ -Apply-
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Home Geometry Properties Loads/BCs Meshing 5i5 Results & @' Options =

Al B e s el Nl el Y |8 e N NIS] s20 G €

[y

&S E f;'x Surface Auto Hard E- @& » |Fg ﬁ [ ieellh™s 5 || "l o I°.} Edit  SuperElement | ‘w || & || 4 @ & BB DOF Spot  Fastener

Points List Weld
Mesh Seeds Mesh Control Meshers FEM Actions Mode Element MPC DOF List Connector
Del li n : r— 1
elete duplicate nodes T

a. Meshing: Equivalence icon Action:
b. Check out:
Ohbject: b

Equivalence/All/Tolerance Cube
c. Click Apply Method: |Tolerance Cube ~
MNode Id Options:

[Re'ﬁin lower node id ']

Collapsed Mode Options:

[Allow Tolerance Reduction ']

}; MNodes to be excuded
&
sib b
R .
et Equivalencing Tolerance

0.005

—Element Boundary Verify -

[ Display Type ——
|i_', Free Edges || Free Faces

=

=y

=
BEuDEE

Werify l ’ Reset

—Preview Modes

[ Preview

NATIONAL COHESION STRATEGY EUROPEAN : :
SOCIAL FUND s

7
5 HUMAN CAPITAL EUROPEAN UNION R



Home Geometry Froperties ads/BCs Meshing Analysis Results a @ 9 Options =
DesEe $§& adew @ wen Beerny sasa @ ©
e W& &8 BEa® EEES 28| 2 1| Rl ||| | B

Defaults Transforms Viewport Display Crientation Misc. Web | Model Tree

" RHS Window

a. Click on the Iso 3 View icon
b. Click on the Fit view icon

Finite Elements

Verify el | Action:  |Verify ~
eriy e ement normals:

c. Elements: Verify/Element/Normals
d. Select Draw Normal Vectors

e. Click Apply Display Control -
| 121 Color Code Elements

| =1 Draw Mormal Vectors

Test: Mormals ~

Remark: Make sure that all normal vectors of the elements are
pointed towards the positive direction of Z-axis. If not, use
Elements: Modify/Element/Reverse to reverse element normals. — Control

E]}j Display Only

Fringe Attributes...

Reset Graphics
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Home Geometry ProperﬁesJLoadszCs Meshing Analysis Rﬁaé

Neema &y mese aneEe beennE 2asg @ ®
L

"'RHS Window

Load/Boundary Conditions

R &M e R S BHe® | EEEe bl || 2l M A e Sl Action:  |Create ~
Defaults Transforms Viewport Display Orientation Misc. Web | Model Tree
- Object:  |Displacement ~
Home Geometry Properties Loads/BCs Meshing Analysis Results . .
: 4 2t I [ Type:
e oo B oo ke 4 pp PRl
Displacement Temperature Velocity Accelefation Crack(vCCT) | Displacement Pressure Temperature Inertial Distributed LDEdeC Set Scale Factor Option:  |Standard ~
Constraint Load Load
Element Uniform i 8 —Current Load Cage: —
Default...
c .
Translations <T1T2T3> Fime- e
- ] - <000z
a. Click on the Front view icon Rotations <R1R2R3> | g
b. Click on the Fit view icon <000 = Existing Sets
. Trans Phase <TplTp2 Tp3=
Apply the boundary conditions: [< > o
c. Click on the Rotation Phase <Rpl Rp2 Rp3=
Loads/BCs icon/Displacement Constraint S
icon 4
d. Check out: Create/Displacement/Nodal
e. Enter fix as the New Set Name Spatial Fields
f. Click Input Data...
g. Enter <0,0,0> for the Translations and for the
Rotations MNew Set Name
h. Click OK fix
FEM Dependent Data...
Analysis Coordinate Frame o Dol
Coord 0 Select Application Region. ..

h oK -Apply-
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Home Geometry Properties Loads/BCs Meshing Analysis

K >4 »  # k& 41 Kk

Displacement | Force Temperature Velocity Acceleration Crack{vCCT)
Constraint

MNodal

Results

Displacement Pressure Temperature Inertial Distributed CID Distributed Total H_

Load Load
Element Uniform

— X T

Click Select Application Region...

Select FEM

Click on the Select Nodes panel

Select the nodes (belonging to the left
free edge of the bumper) by clicking and
dragging the mouse

m. Click Add
n. Click OK
o. Click Apply
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Load Load =]

W o eem| ¥ (=
J 1

Element Variable | Contact Bodies | Initial

—
RHS Window
Cond :___“ Select Application Region E?

Select: m j

Auto Select...

—Application Reaion
Gelect Modes k

m J |

Application Region

Load,/Boundary Conditions 1

Action: Ereabe.

Object: |Displacement *

Type:

Option:  |Standard =

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

Type: Static

Existing Sets

MNew Set Name
fix

Input Data...

Select Application Region...

O | -Apply-
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Home Geometry Properties Loads/BCs Meshing Analysis Results BHS Window

g e -’i = ﬁ o g @o "i rg L“ U E::[ & i : . = |r Eﬁuundarﬁandiﬁans _-

Displacement Force Temperature Velocity Acceleration Crack(VvCCT) | Displacement Pressure Temperature Inertial Distributed CID Distributed Total l{_ "i Act
an: rea =

Constraint Load Load Load Load
Nodal Element Uniform Element Variable | Contact Bodies | Initial
Define the contact between the rigid body (ship) and the = = — o e

N ¥ ) . — }\,
rubber element (bumper): _, 2 select Appiication Region [4][¥] e
Select: W ption: __E rmable Body

Loads/BCs: Deformable icon e
—Current Load Case:

Enter bumper as the New Set Name ) ) [ Default...
Target Element Type: 2D | Auto Select... | Type: 7o
Click Select Application Region... —Application Region
Select FEM Select 20 Elements
Click on the Select 2D Elements panel Eim 1:562]
Select the elements by clicking and dragging the mouse h
Click Add
Click OK Master Region

j. Click Apply

Existing Sets

S@E 0 o0 T

| |

bumper

\ Mew Set Mame

Target Element Type:

Input Data...

Select Application Region...
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Home Geometry Properties Loads,/BCs Meshing Analysis Results k RHS Window

‘i . 'i e 1‘2 @ ‘i @ 1 r,.., L“ ‘. E::[ e : o 3= | LnadeounI.:_I:ary Cn:nnl:!i_t_ians |

bty

Displacement Force Temperature Velocity Acceleration Crack(VCCT) | Displacement Pressure Temperature Inertisl Distributed CID Distributed Total I_{_ ! "‘ Action: Create ™

Constraint Load Load Load Load
Nodal i i
V' , ditions Select Application Region EEE] _ Cond Type:
Geometry Filter Fiip Contact Side = Option: |Rigid Body ~
1*] Geometry
Z) FEM t Symmetry Plane —Current Load Case:
Mull Initial Motion Bebudte
Type: Static
Motion Contral : (o)
Velocity {vector) p 2
~Application Fegion) e 0 |ﬂ Existing Sets
TEIECt e u Angular Velodty (rads/time)
w i ] [ = — Velocity ws. Time Field
TPaeter Region
J Friction Coefficent (MU)
0.2 q
k. Loads/BCs: Rigid icon t:-llw-airim for Cuarnioe TN =
. I
I. Enter ship as the New Set Name 2
m. Target Element Type: 1D Temperature-Dependent Fields
n. Click Input Data... Mew Set Name |
0. Motion Control: Velocity ship
. X OK
p. Enter <-2 0 0> as the Velocity (vector)
. Enter 0.2 he Friction fficien .24 i i
q c|'ti (;)K as the Friction Coefficient (see p. 24) Rotation Reference Point et
r. Clic
s. Click Select Application Region...
t. Geometry Filter: Geometry fis o Roiaiin
u. Click on the Select Curves panel [ Doyt ota
v. Select the curves defining the ship (click on [ Select Application Region. .. |
one of them, then press the Shift Key and [ R s
holding it down select all other curves)
W. Cl!ck Add V | eoiy- |
X. Click OK
. r oK | [ Reset
Click Apply
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Home Geometry Froperties Loads/BCs Meshing Analysis Results

lf' —>e -’i 5 ﬂ 7 ﬁ_ @ 'i rg Lu‘ P Ej =& ': 2 = o =? Input Data }

Displacement Force Temperature Velocity Acceleration Crack{vCCT) | Displacement Pressure Temperature Inertial Distributed CID Distributed Total H-_ |s -3 :
Constraint Load Load Load Load -]
Modal Element Uniform Element Variable | Contact Bodies | Initial
Symmetry Plane
Verify your model: Null Initial Mation
a. Check if your model looks like the Motion Cantrol :
one shown on the right
Velocity (vector)
. PRy
Remark: If you find out that the arrows . _
point the wrong way (i.e. pointing away P Wl e/
from the ship) after creating the rigid
contact curves, modify this LBC set Velocity vs. Time Field
(Modify/Contact/Element Uniform):
e Select ship Friction Coeffident (MU}
e C(Click Modify Data... 0.2
e Toggle Flip Contact Side to ON it = A
e Accept the modifications it _
B Temperature-Dependent Fields
[ p——
e
b= = = =
(i b Rotation Reference Paint
Axis of Rotation
I
——
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Home Geometry Properties Loads/BCs Meshing Analysis

'% LN 7 sEE=

Isotropic Fluid Cohesive = @\

IsotropicW Orthotropic | Afsotropic |  Fluid Cohesive Composite

a

Results
¥e W@\ = Q| [ (2 e
T O |0F 0N —W Solid &ER = -

0D Properties 3D Properties | Property Actions Fields

1D Properties 2D Properties

Constitutive Model: Hyperelastic ~

Define a material:

Click on the Properties: Isotropic icon

Enter rubber as the Material Name

Click Input Properties...

Change Constitutive Model to

Hyperelastic

Change Data Type to Coefficients

Select Mooney Rivlin MATHE

e. Enter 0.84 as the C10 coefficient and 0.21
as the CO1 coefficient

f. Click OK

o o0 T o

Compressibility: [Nearl}-I Incompressible =

oata Ty
Strain Energy Potential: Mooney Riviin MATHE ~

Order of Polynomial:

[
R_HS Window

| Materials ]

Method:  [Manual Input ~

Property Name

Strain Energy Function, C10 = |0.84

Strain Energy Function, C01 = |0.21

Strain Energy Function, C11 =
Strain Energy Function, C20 =

Strain Energy Function, C30 =

Bulk Modulus K =

HUMAN CAPITAL
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Density RHO =

Thermal Expansion Coeff =

Temperature Dep/Model Variable Fields:

Existing Materials

| Filter ON/OFF

*

Current Constitutive Models:

Material Mame
rubber

Description

Hyperelastic - [Mearly Incompressible, Coefficients,Mooney Rivlin MATHE, 1,] - [Active]

Input Properties ...

Change Material Status ...
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Home  Geometry  Properties = Loads/BCs  Meshing  Analysis  Results
¥ e mm p | P SZEE | e N o Q| e |2
Isotropic Fiuid | Cohesive | | ==|/fn| @, || %, L[y | DT~ Solid &EIK .

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

Isotropic

Plane Strain(CTRIA3/6,CQUAD4/S) Element Properties |

icti i Property Name Value
Select Existing Material Action:

Mat Prop Name

Material Name m:rubber

rubber [Plane of Deformation] o

[~] '.@.I Options ~

[Output Locations] String ™

Monlinear Formulation(SOL400) Sets By: |Mame ™
[5urface Finish]
ng

[Reduction Factor Kf] Real Scalar

[5cale Factor] Real Scalar

[ Fimal Cmmlae
4 | | Filter OMJOFF

[

Property Set Mame
bumper

Options:

Enter the Material Mame or select a material with the icon. Flane Strain ~

C

Assign the properties:

[Sﬁndard Formulation ]

a. Properties: 2D Solid icon
b. Enter bumper as the New
Set Name Input Properties ...
c. Options: Plane Strain TS ——

d. Click Input Properties...
e. Click on the Mat Prop Name

icon
f. Select rubber
g. Click OK
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HUMAN CAPITAL EUROPEAN UNION R
EUROPEAN (SR

NATIONAL COHESION STRATEGY

SOCIAL FUND s




Home Geometry Properties Loads/BCs Meshing Analysis Results @ I.@.I Options =

¥ M EHm § | ) TDEE e EeEeN = @ | | s
Isotropic Fluid Cohesive : &} Wl n‘} G E" G 3 % |~ Solid = ﬂ ® B\ = E
Isotropic | Orthotropic | Anisotropic Fluid Cohesive Composite 0D Proper ties 1D Properties 20 Properties | 3D Properties | Property Actions Fields

Select: Action:
I Object:

Select Application Region EFJ ; Element Properties 1

—Application Region z
Type: 2D Solid ~
\ Select Members
Sets By: [Name ~

m l [ Remove

Application Region

| Filter OMfOFF
e )
Property Set Name
bumper
[
Options:
i. Click Select Application Region... k [Standard ormdation <)
j. Click on the Select Members panel
k. Select Shell element icon —
I. Select all shell elements by clicking
and dragging the mouse cteck fopkenlinn fleging. o
m. Click Add
n. Click OK o

o. Click Apply
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Menu Geometry Properties Loads/BCs Meshing Analysis Results ] "é:' Cptions =
19 [y I b 7 q G | e | (T A |
"hs “xdb op2 i i
d | ] |»] |[2NE D | sl fel  jesd [l f‘é b B peay
Entre Selected ||Analysis | Read Submit | [[3|[[3||[[3]/3|  HOFS %0B  Read  Attach ti6jt19 daplot |||l gl | Jobiview || RHS Window
Model Group(s) || Deck Output2 Output2 Output = —_—
Analyze | Create Existing Deck Optimize | Toptomize Access Results Delete Monitor Actions | Analysis !

| ¥

Action: -.hnalvze e
Solution Type j Object:  |Entire Model ~
MSC.Nastran Method: _hnalysis Deck ™

Solution Type

Solution Type: Code: | M5C.MNastran
(2 LINEAR STATIC |
{2} NONLINEAR STATIC Type: | Structural
1Z) NORMAL MODES

{2 BUCKLING

(2} COMPLEX EIGENVALUE
(7} FREQUENCY RESPONSE
() TRANSIENT RESPONSE
() NOMLINEAR TRANSIENT

| IMPLICIT NONLINEAR |

) DDAM Solution

Available Jobs

Run a nonlinear analysis: J0b Name
Ex 1

Job Description {TITLE)

a. Click on the Analysis icon

b. Click on the Analysis Deck
icon

c. Click Solution Type... T ——

d. Select IMPLICIT NONLINEAR
as the Solution Type

e. Click Solution Parameters...

Solution Sequence: 400

f. — i. Removed

Translation Parameters. ..

Solution Type...

Direct Text Input...

Select Superelements. ..

Subcases...

Subcase Select...
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Home Geometry Froperties Loads/BCs Meshing Analysis Results
b [7hy b 49 q G
“hS “xdh op2 o I
L R ) - \:'] |:| =1 = * * 7% '{E e
Entre Selected || Analysis | Read Submit | [g = __.',- = HDF5  XDB Read  Attach t16/t13 d3plot
Model Group(s) Deck Quiput2 Output2
Analyze Create Existing Deck Optimize | Toptomize Access Results

Friction Parameters for Contact Analysis

CONTACT Control Parameters

(] -'@I' Options ~

o poay &=
o | B | Jobfview

o | | | JoPen | |6
Delete Monitor Actions

Solvers f Options... L

Control Method: |Mode to Segment ~

MSC.Mastran

Contact Parameters... Solution Type

Bilinear Coulomb ~ I

—Coulomb Friction Models
Method:

Type:

Medal Force ~

m

Deformable-Deformable Method:
) Double-Sided ) Single-Sided

Optimize Constraint Equations

Direct Text Input...

[
Restart Parameters... | 5_‘_-“|Uti0ﬂ Type:
1! LINEAR STATIC

() NONLINEAR STATIC

Advanced Job Control ...

[Slip Threshold]:

—Bilinear Model
Transition Region:

Multiplier to Friction Coef.:

Contact Detection...

Z) NORMAL MODES
() BUCKLING
) COMPLEX EIGENVALUE

[ Domain Decomposition ... l

| Assumed Strain Constant Dilatation

Separation...

Friction...

! FREQUENCY RESPONSE
| TRANSIENT RESPOMSE

FPlane Stress Reduced Integration

Creep Shell Shear Correction

Augmentation...

V| 50L 400 Run | NONLINEAR TRANSIENT

Friction Force Tolerance:

Heat Generation Conwversion Factor:

Defaults

—Initial Contact Parameters

Check Contact Model

Enable Initial Contact

(¥ IMPLICIT NONLINEAR

Use Contact Table

Default Initial Temperature: ) DDAM Solution

Default Load Temperature:

User Defined Services. .. Select ASET/QSET...

Results Qutput Format. ..

Click Contact Parameters...
Click Friction...
Type: Bilinear Coulomb
. Method: Nodal Force
Enter 0.05 as the relative Sliding
Velocity
Click OK
Click OK
Click OK
Click OK

53—~

~eToO
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~Increment Control

Penetration Check: |Per Iteration ~

[ Defaults l Solution Parameters...

—Other Parameters

| Reduce Printout of Surface Definition

Solution Sequence: 400

[ Defaults ]
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Home Geometry Properties

I e
—s W - < L
Entire Selected || Analysis Read Submit
Model Group(s) || Deck |

Analyze | Create Existing Deck

Increment Type: n
Analysis Pref. (CTRLDEF): Default (Blank) =

P

Meshing Analysis Results

[ s b 49

! ) 7 # @ T | [
24 ORI - N
(@@ ||[&/ [B| | HOFS XDB  Read  Attach ti6/t19 d3plot | |[y||[ig| B

Output2 Output2

Toptomize Access Results Delete

Solution Sequence: 400

& @ options ~

I» |

Object:  |Entire Model ~

Action:

Available Subcases

Available Load Cases

Default

Code: | MSC.Nastran ‘

Type: | Structural

Available Jobs

Job Mame
Ex 1
Job Description (TITLE)

—Subcase Options

Subcase Parameters...

QOutput Requests...

Fixed Increment Parameters Solvers [ Options... l
Mumber of Increments:] 4]
[Total Time:] X 4.5 —MNonlinear Geometric Effects:
Monlinear Geometric Effects:
[Cutput Interval:] = [Large Displacement/Large Strains ‘]
Follower Loads:
oK ] [ Defaults ] [Loads Follow Deformations ']
Use Contact Table
\)
[ Load Increment Params... -
[ Iteration Parameters... ]
[ Contact Table. ..
Acﬁve;’Deactiure Elements. .. |
] [ Brake Squeal Parameters... l
s. Click Subcases...
t. Select Default
u. Click Subcase Parameters... z = J [ pefauts | [ cancel
v. Click Load Increment = —
Params...

3

Total Time
y. Click OK
z. Click OK

. Increment Type: Fixed
X. Enter 45 as the Number of
Increments and 4.5 as the

HUMAN CAPITAL
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Direct Text Input...

Select Explict MPCs...

Translation Parameters. ..

Solution Type...

Direct Text Input...

Select Superelements. ..

o]

Subcases...

Subcase Select...

hh on next page
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Home Geometry Properties Loads/BCs Meshing Analysis Results
( n.@ IB | | s [7h [ b f‘ 7 | i | | 7 |
] [ “hs “xdb op? I My Bt | el
3 - 5 - % 13 - G || &
Entire  Selected || Analysis | Read Submit | |[2 @ @ HDFS DB Read  Attach t16/t19 d3plot 3 Jobfview || &,
Model Group(s) || Deck = & Quiput2 Qutput2 E% E B Qutput ==
Analyze | Create Existing Deck | Optimize | Toptomize | Access Results | Delete Monitor | Actions |
SUBCASE NAME: Default Select Group(s)/SET
SOLUTION SEQUENCE: 400 Al FEM
default_group
Form Type: Advanced ~ bb
Select Result Type
Applied Loads - )
Element Strain Energies [~ Options
Element Strains Sorting:
Grid Point Stresses
Grid Point Force Balance BlatriEeE et
Mon-Linear Stress 2
bb1l :
aa. Click Output Requests...

bb.
bb1.
cc.

dd.
ee.
ff.

gs8.
hh.

Form Type: Advanced
Select “Contact Results
Intermediate Output
Option: Yes

Click OK

Click Apply

Click Cancel

Click Apply

Click Apply (see page 19)

”

HUMAN CAPITAL

NATIONAL COHESION STRATEGY

—Output Requests
DISPLACEMENT(SORT 1,REAL)=All FEM
STRESS(SORT1,REAL, VONMISES, BILIN) =All FEM;PARAM, NOCOI
SPCFORCES(SORT1,REAL)=All FEM

BOUTPUT(SORT 1,REAL) =All FEM

4| il

Intermediate Qutput Option:

cC

TILE

‘ This is a default subcase. ‘

/| SUBTITLE

ot | b |

This load case is the default load case that always appears

Solution Sequence: 400

& @ options ~

Available Subcases

Default

Subcase Name
Default

Available Load Cases

Default

Analysis Type:

—Subcase Cptions

Subcase Parameters...

Output Requests...

Direct Text Input...

SEE R

dd

| o]

Defaults
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Home  Geometry  Properties  Loads/BCs  Meshing Analyii/s/

R R R B

Entire Selected | Analysis | Read Submit @ @
Model Group(s) Deck . —
Analyze Create Existing Deck Optimize | Toptomize

ii

esults

"'h5 % op
i - - ’u
HDF5 XDB Read Attach

Output2 Output2
Access Results

ii. Run Nastran analysis using Ex_1.bdf file from your
working directory folder

Attach the
completed:

results file, when the analysis job is

ji. Analysis: HDF5 icon

kk. Click Select Results File...

Il.  Select ex_1.h5 file and click OK
mm. Click Apply

Look in:

R,
'Ht{:'; d%lﬂl
L L

t15/t19  d3plot

. D:\ZMMIK_lab,...cs Structures ™

s s/’
||| B

Delete

by

Job/View
Output

Monitar

Mame

D ex_Lh3

-‘h My Computer

R ansys
- Desktop

I:j.:i Documents

HUMAN CAPITAL

NATIONAL COHESION STRATEGY

4

File name: ex_1h5

Files of type: | Filag (*.h5)

&3 'Z@'Z' Options =

& -
5

Actions

{ Analysis !

Attach XDB ~

Result Entities ~

Action:
Object:

Method:

Code: ‘ MSC.Nastran

Type: ! Structural

Available Jobs

Ex 1

Job Mame
Ex_ 1
Job Description (TITLE)

MSC.Mastran job created on 28-Mar-21
at 03:36:35

Select Results File...

Translation Parameters. ..
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Fringe /Deformation

a d b c
Home eometry Froperties Loads/BCs Meshing Analysis Results @ @' Options =
Dsew/e ¢ sy o8 eEy drsnL s @ "
B e Wy R &8 BB EEES 28| 2 1 Ry k| ||| | B
Defaults Transforms Viewport Display Crientation Misc. Web | Model Tree
Geometry Properties Loads,/BCs Meshing Analysis Results

B &N el 4 &

Quick Plot Result Plots

Patran 2020 (Student Edition) 01-May-21 19:09:32

Deformation Fringe Vector Tensor Cursor Contour Isosurface Freebody Graph Animation Report Derive

Fringe: SC1.Step 1.DEFAULT, A1 Time=4 5, Disglacements, Translational, Mrgnltude‘ (MOMN-LAYERED)

Deform: SC1:Step 1:DEFAULT, A1 Time=4 5, Digplacements, Translational,

|

a. Click on the Reset graphics icon

b. Click on the Smooth shaded icon

c. Click on the Plot/Erase Geometry icon
d. Click on the Fit view icon

Post-process the results:

Click on the Results: Fringe/Deformation icon

Select last step

Select Fringe Result: Displacements, Translational
Quantity: Magnitude

Select Deformation Result: Displacements, Translational
Click on the Deform Attributes icon

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

I. Uncheck Show Undeformed

m. Click Apply

Sw o

—_— -

Patran® sz

Studant Edition

HUMAN CAPITAL

NATIONAL COHESION STRATEGY

2 %

Results

il Results

Action: Create =
Object:  |Quick Plot ~

B B

Select Result Cases
Default, Al:Nondinear: 3
Default, Al:Non-inear:
Default, Al:Mon-inear: 3
Default, Al:Moninear: 3
Default, Al:Noninear:
Default, Al:MNoninear: 3
Default, Al:Non-inear: 3

. % of LoadPPs
. % of Loag

. % of Load

. % of LoadFl

Default, Al:Nondinear:
4| I

Select Fringe Result
Cauchy Stresses,
Constraint Forces, Rotational
Constraint Forces, Translational
Displacements, Rotational
Displacements, Translational

Magnitude ~

Quantity:

Select Deformation Result

Constraint Forces, Rotational
Constraint Forces, Translational
Displacements, Rotational
Displacements, Translational

8.08+00) Action:
7.55+00)
Object:  |Quick Plot ~
wonds (Quick Plot -]
i
5.93+00 5
5.38+00
435400 +| Show Viewport Legend
4.21+00) Deformed: D
e Render Style:
3.24+00)
21004 PR p—
el Scale Interpretation
1.08+00) () Model Scale * True Scale
0
Scale Factor 1.0
Show Undeformed
Title Editor...
| Show Title Lock Title
+ | Show Maximum Label
[ Label Style...
22
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Home Geometry Properties Loads/BCs Meshing Analysis Results & @ Options =

B & L W vl 4 A Ay 2 @ Exe & g ¢

Fringe/Deformation || Deformation Fringe Vector Tensor Cursor Contour Isosurface Freebody Graph Animation Report Derive M % Insight || g® ﬁ €3} | Spectrums Ranges Titles Colors  Toggle
Spectrum

Quick Plot Result Plots Result Actions | Insight XY Plots Imaging

Results |

kSR B 1.05+01 :
Pétran 2020 Student Edition) 01 ME_N 21 19:16:04 | + —
Fringe: SC1:Step TDEFAULT, A1 Time=4.5, Cauchy stresses, | von Mises, (NON-LAYERED) 9 84+00) —
Deform: SC1:5tep 1:.DEFAULT, A1 Time=4 .5, Displacer ; anal, 915400
8 45+00—
T B+00—
7.06+00— s e o
- I 5. % of Loag
B AR+00 :Mon-inear: 384. % of Loag
Default, Al:Mondinear: 392. % of Loag sl
5 57+00 Default, Al:Mondinear: . % of Loadys
4 97+00)
Select Fringe Result
Cauchy Stresses,
4. 28+00 nst’int s, Rotational
Constraint Forces, Translationa
3 58+00 Displacements, Rotational
Displacements, Translational
2.89+00 '
Quantity: -\ron Mises ™
. 2.19+00
1. 50+00 .Select Deformation Result

|

Click on the Select Results icon

Make sure that the last result step is selected

Select Fringe Result: Cauchy Stresses

Quantity: von Mises

Select Deformation Result: Displacements, Translational
Click Apply

Constraint Forces, Rotational

Patra n® & 01-01 CQnstraint Forces: Trfanslaﬁonal

Displacements, Rotational

Student Editlon 1.06-01 ]

“ "o T OS>
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And below — the same run, but WITHOUT FRICTION (slips down :-)

Fatran 2020 (Student Edition) 01-May-21 19:22:45
Fringe: SC1:Step T.DEFAULT, AZ: Time=4.5, Cauchy stresses, , won s
Deform: SC1:5tep .DEFALULT, A2 Time=4 5, DisplacememteFr=

263+00
s, (NON-LAYERED) 2 39+00
3.15+00
2.91+00%
2 68+00—

2 44+00—

220+00
1.96+00
1.73+00
1.49+00
1.25+00
1.01+00
7.76-01

5.38-01

Patran® sec

Student Edition £.28-02
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