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PROBLEM DESCRIPTION

The goal of this exercise is to conduct the
buckling analysis of a compressed aluminum
plate. The exercise is divided into two parts. In
the first part the elastic buckling behavior of the
plate is analyzed. In the second part — the
behavior of the same plate after the loss of
stability is assessed.
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Display Orientation Misc, Web | Model Tree

| He'| Group~ Viewport~ Viewing- Display- Preferences- Tools Insight Control~ Helpr Utilities

New... Ctri+n

Open. .. Ctrl+0 a
Open Recent. .. Ctrl+R

Utilities. »
Session 3

Quit Ctrl4Q

Create a new database:

File / New...

b. Enter Ex_3.db as
the File name
Click OK

. Select Default

e. Click OK
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Template Database Mame
D:\MSC, Software\Patran/template.db

l Change Template ...

+ | Modify Preferences...
/| Set Working Directary to Database Location

Look in: L DeYMTSER_3

:& My Computer MHame

IE. ansys
. Desktop

Documents

A

File name:  Ex_3.db b

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

Mew Model Preference .!

Model Preference for:
Ex_3.db

@ '@" Options =

[~ Tolerance
1) Based on Model

*| Default
d

Global Model Tolerance:
0.005

Analysis Code:

MSC.Mastran ~

Analysis Type:
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Home Geometry Properties Loads /ECs Meshing Analysiz Fesults 2 9' Options ~
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Select | Select | |[Select| | Select Select Select | Select Select Seilekll X Show  Edi Yerify Fenumber Delete Assocate Disassodate
Points | Curves | S Q Ciirve Fates Flanes | Vectors | P-Shapes Transform Geometry Actions .
Select komposite i
r Decompose l
° Geometry 1
h Edge L4 I
@ Extract Action:
D Filet
< urface |
| Offeet Method:
) R | Surface ID List
B Trimmed 1
H Vertex
B s b Refer. Coordinate Frame
% | Extrude :CO_Ord_ _U
:: e Vector Coordinates List
o i £302 885 0>
fﬁ Revalve
P | Mesh Auto Exeruts
8 Midsurface Origin Coordinates List
oo

[ -Apply-

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

Create a surface:

b. Clickon the Geometryicon/Select/XYZ (Surfaces
icon)

Enter <302 885 0> as the Vector Coordinates List
Uncheck Auto Execute

Click Apply

Click on the Smooth shadedicon
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Displacement | Force Temperature Velooty Acceleration Crack(VCCT) | Displacement Pressure Temperature Inertiel Distributed CID Distrbuted Total l{:

[ Load,/Boundary Conditions q

| Constraint

Nodal

Load

Element Uniform
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Rotation Phase <Rp1Rp2Rp3>
< =

1]

Spatial Fields

FEM Dependent Data. ..

Analysis Coordinate Frame
Coord 0

Apply the boundary conditions: et ik &l pcin Type:  |Nodal 7
a. Click on the Loads/BCs icon/Displacement [ Option:
Constrainticon —Current Load Case:
b. Enterdisp_xas the New Set Name Translations <T1T273> Defadts
c. Click Input Data... <0,, > Type: Static
d. Enter<0,, > forthe Translations Rotations <R1R2ZR3=
e. Click OK o _
Trans Phase <Tpl1Tp2 Tp3=

New Set Name
|disp_x

Input Data...

Select Application Region...
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Home  Geometry  Properties | Loadg/BCs |~ Meshing  Analysis  Results RHS Window, E

X —i ] ol A & ) () LY i k0 = =& a8 || m Load/Boundary Conditions q
= i ik @& BT - - S

Displacement Force  Temperature Velodity Acceleration Crade(VCCT) TP 23 8 X K bl s ﬁ Action: |Create ™

Constraint 4

Modal Element Uniform | Element Variable | Contact Bodies | Initial Conditions | LBC Actions. | Load Cases LBC Fields
...... e
Type: Modal T

f. Click Select Application Region... B e —I0]

g. SelectGeometry Q =1

h. Clickon the Select Geometry Entities Select: [Geometry =|| §
panel :

i. SelectPointor Vertexicon

j. Selectthe point

k. Click Add

I. Click OK

m. Click Apply

Option:  |Standard =

—Current Load Case:
Default...

Type: Static

Auto Select. ..

—Application Region

i
= Sglect_ Geometry Entities

Surface 1,1.1 h

o_ﬁo Add I I Remove

Application F.egion

=]
na‘

New Set Name
|disp_x

Input Data...

Select Application Region...
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Results | RHS Window. =

Home Geometry Properties | Loads/BCs Meshing Analysiz

1)(' —e 1 s i.x". g lﬁré (&3 M x| = =& | % |l L Load/Boundary Conditions '1
! : : @ = = N w b= : o =
Displacement Force  Temperature Velodity Acceleration Crade(VCCT) - TP | 8 x| K = = ﬁ Action:
Constraint - =

MNodal Element Uniform | Element Variable | Contact Bodies | Initial Conditions | LBC Actions. | Load Cases LBC Fields Object:
5 - =y | | T}-"DE: _H:Hﬂ
Option:  |Standard =

—Current Load Case:
Default...

Load/BC Set Scale Factor

Auto Select. . Translations <T11273>
2,0, >
Rotations <R1R2R3>

< =

Trans Phase <Tpl Tp2 Tp3=

< =

W[ ad | [ Remow Rotation Phase <Rp1Rp2 Rp3>
Application Region { .:b - o .

I Type: Static

~Application Reaion
Select Geometry Entities
Surface 1.4 t

‘ «

Spatial Fields

Mew Set Name

Y disp_y

L

Enter disp_y as the New Set Name
Click Input Data...
Enter <,0, > for the Translations
ClickOK
Click Select Application Region...
Select Geometry
Click on the Select Geometry Entities panel q
Select Curve or Edge icon =
Select the bottom edge

. ClickAdd
Click OK
Click Apply

FEM Dependent Data...

Input Data. .. o
Select Application Region...

v

Analysis Coordinate Frame
Coord 0
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Home  Geometry  Properties  Loads/BCs = Meshing  Analysiz  Results N‘isﬁw:gﬂ ] E

‘ i % E2 ¢ M Load/Boundary Conditions |
I ; | it m 1
X — 1 s e ;ﬂ A y; - oA " EEN s TR Y] " | A1 k oad/Boundary Conditions
= . 3
Displacement.  Force Temperature Velocity Acceleration Crack{VCCT) i Bt || 140 -3 8 x| % = = ﬁ Action:
Constraint B (1
Modal Element Uniform | Element Variable | Contact Bodies: | Initial Conditions | LBC Actions | Load Cases LBC Fields Object:

! - & ]
{Cenditions | Select eaion [4JP ]I\ oad/BC set scae Factor Option:
G Select: ee 1 —CurrentLoad Case: ————————————————
_ Defaut..,
. AntoSaedt Translations <T1T2T3 52 = tabc
— Qe <4,0> bb
o Ll Rotations <R1R2R3>
Select Geometry Entities —

ff

Surface 121314 1.1

Trans Phase <Tp1 Tp2 Tp3=
L

Rotation F_‘h_age <Rp1Rp2Rp3=
= =

add | | Remove |

Application Region

Lg
‘ a
(3
Spatial Fields
0

MNew Set Name
.2

gg |~

Z. Enter disp_z as the New Set Name
aa. ClickInput Data...

bb. Enter <, ,0> for the Translations EEM Oependent Rafa.
CC. ClickOK

dd. Click Select Application Region...
ee. Select Geometry

ff. Click on the Select Geometry Entities panel Kk ~Apply-
gg. Select Curve or Edge icon _——————

Analysis Coordinate Frame Input Data...
Coord 0 Select Application Region...

hh. Select all edges by clickingand dragging the mouse
ii. ClickAdd

jj.  ClickokK

kk. Click Apply
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Home Geometry Properties Loads/BCs A/Meshing
X ' 7 4
‘_ . 1 - X &

Displacement Force Temperature Velodty Acceleration Crack{VCCT)

Constraint

Nodal

o

N

-

Apply the load:

a. Click on the Loads/BCs icon/Distributed Load icon

(Element Uniform tab)

Enter load as the New Set Name
Target Element Type: 2D

Click Input Data...

Click OK

Smrooo0 o

Select Geometry

j. Selectthetop edge
k. Click Add

I. Click OK

m. Click Apply

Click Select Application Region...

Enter <0,25,0> forthe Edge Distr Load

Click on the Select Surface Edges panel

HUMAN CAPITAL

NATIONAL COMESION STRATEGY

A\ih;s Results ' RHS Window
N\, _ | e m | —
al;w.;x:l B 4 .: . | [ G | @ o f’& ke L Load/Boundary Conditions
= . , =
_ ale | SECI s
K =
Element Uniform | Element Variable | Contact Bodies | Initial Conditions | LBC Actions | Load Cases LBC Figlds Object:
e v 2 =
= = s —EE 31
m | Select Application Region 1” | Load/BC Set Scale Factor
Select: h % [~ Current Load Case:
' Defauilt...
|
Auto Select... Edge Distr Load <f1f2 f3> e | B Hlake
~Application Region - <D'25fn> S :
Select Surface Edges Edge Distr Moment <mimZ m3z
Surface 1.2 i = | Existing Sets =
k Add I [ Remove ]
Application Region
‘ 1| i | »
: Spatial Fields
Mew Set Name
| load b
|
I OK
Target Element Type: c
FEM Dependent Data. . |
Input Data... d
g Select Application Region. ..
£ ok | [ Reset Y ]
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Home Geometry Properties Loads/BCs  Meshing Analysis Results Dl H:HS W'md W
P | wik Em 5| P =TT | e | eN e Q| | e [ materiats |
Isotropic Fud | Cohesive | ==/ | 1,| ta ¢ e el — 0 Solid = Ex | | Ao

Izotropic | Orthotropic | Anisotropic Fluid Cohezive Composite 0D Properties 1D Properties 20 Properties. | 30 Properties. | Property Actions Fields X -
Object: |Isotropic =

o R A

. S0, e wi Method:
Define amaterial: I ———, | =
a. Clickon the Click onthe Properties Eaisting Matevicds
icon/Isotropicicon il b e '
b. Enter aluminum as the Material Elastic Modulus = 70000 d
Name Poisson Ratio = 10.3
c. Click Input Properties... Sinar Mediis =
d. Enter 70000 as the Elastic Modulus Doy =
and 0.33 as the Poisson Ratio s Evplon, Coskt
e. ClickOK Structural Damping Coeff =
f. Click Apply Reference Temperature =
/| Filter ONJOFF

¥ | &
Temperature Dep/Model Variable Fields:

i Material Mame
l:aluminum

Current Constitutive Models:

Description

e OK Clear Cancel

Input Properties ...
Change Material Status ...
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Home  Geometry  Properties | LoadsfBCs  Meshing  Analysie  Results 2] ':@" Options =
0 m mm p | ) === Fe el mrE @ wmmE ¥ sls
Isatropic Fhid | Cohesive | ‘== & N ﬂ. o |9 ﬁ. Al ] | =% Solid = *

Isolropic | Orthotropic | Anisoiropic Fluid Cahesive Composite 0D Properties 1D Properties 20 Properties | 30 Properties: | Property Actions Fields

| Element Properties _E

Select Existing Material Fropes iyt i siasitii d action:  [create <)

Material Name mzaluminum L EL O e ::‘@ = Ohbject:
aluminum e \| | [Material Orientation] i - T

Thickness 25 | f % :
[Monstructural Mass] . Real Scalar i Sets By: [WI
[Plate Offset] Real Scalar
[Fiber Dist. 1] [ Real Scalar T
[Fiber Dist, 2] | Real Scalar
Ninmlimciar Coeoms iadinm OO AR —— i
Ll n ' 2 | Filter ONJOFF

Property Set Mame
|plate

Options:

Enter the Thickness or select a field with the icon. Specfy Element Nodal by selecting it from the

dropdown.

Assign the properties: | |standard Farmulation ~ |
a. Properties: Shellicon g =
b. Enter plate as the Property Set Name - | LGPuLEroperics
c. Click Input Properties... Select Application Region v
d. Clickon the Mat Prop Name icon
e. Selectaluminum
f. Enter 2.5 asthe Thickness
g. Click OK
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Home  Geometry | Properties | Loads/BCs  Meshing  Analysis  Results =] ':@" Options -

¥ wl mm A ) CECTE| FE EeERN (= Q[ | [
Isotropic Flid | Cahesive | |==|/dg| ¢ || o e Tl —% Solid =@l || =
Isotropic | Orthotropic | Anisotropic Fluid Cohesive Composite 0D Properties 10 Properties 20 Properties | 30 Properties | Property Actions Fields

P & _- I;ément Properties _I
. Select: . Action:
Object:

5.0000 5.0000

—application Region

Surface 1

Select Members| Ty
: | i : ;

§ ] [ Sets By: [m

Application Region

|

‘ [/] Filter ON/OFF
j Property Set Name
|plate

Options:
| .
\Tr T

[Standard Formulation ']

h. Click Select Application Region... _
i. Clickon the Select Members panel B ——
j. SelectSurface or face icon
k. Selectthe surface

I. ClickAdd

! | sepy |
m. Click OK L

n. Click Apply

Select Application Region ...
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Home  Geometry  Propertes  Loads/B Meshing = Analysis  Results 2] @' Options =
- —— 3 = 0 = b = - F o |
A7 B B e hv slelesl NEld pll J] e e NN n2a T €g
- -

'
t

Y= ﬁi Surface Aupho_Ht:rd Bl N B A= .-r‘ *® || et Edit  SuperBlement | |%w || & || &l /;@- % 5 ] I?_OE Spot  Fastener
: i i is T =
Mesh Seeds Mesh Conirol Meshers FEM Actions MNode Element MPLC DOF List SHHS mndm

Mesh the surface:

| Firite Elements

Action:

a. Clickon the Meshingicon/Surfaceicon AN Object:

(Meshers tab)
3 face =

b. Elem Shape: Quad; Mesher: IsoMesh; b
Topology: Quad4 i UL;m”t " ”

c. Clickon the Surface List panel !N" : =

d. Selectthe surface Homess |

e. Uncheck Automatic Calculation

f. Enter 10 as the Value of the Global Edge s S
Length Mesher
Click Apply Topalogy Quad4 ~

> @

. Clicklso1View
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l IsoMesh Parameters. ..

I Mode Coordinate Frames. ..

Surface List
Surface 1 C

—iElobal Edge Length

| Automatic Calculation
!

L

-MNange -

_pr‘_

r
| Prop. Mame:
| Prop. Type:

Select Existing Prop...

|
| Create New Property...

g -Apply-
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Menu Home Geome Properties Loads/BCs I'%Analvsis Results
% ‘?] ‘L.. [ 49 B 7B PN = | | [T e} T
hs db 2 i 1=y -
i =i E _‘_ tl = = - :.. epu-_ o”. '{E nl&". "- '!' L & ‘@j
Entre  Selected | Analysis | Read  Submit 2 | [ HDF5 XDB Read  Attach t16/t19 d3plot | RS |fg B | Job/View
Model  Group{s) Deck — EI S ;LI Cutput? Output2 LA [" E’ Output =
Analyze Create Existing Deck Cptimize | Toptomize Access Results Delet Monitor Actions
- ~ J —
ke

BUCKLING EIGENVALUE EXTRACTION

Extraction Method:

Lanczos ™

—Eigenvalue Range of Interest -

Lower = a
h

Estimated Number of Roots =

Humber of Desired Roots =
5

MNumber of Desired Positive Roots =
1

N_umber of I_ZJesired Negative Roots =
1

Diagnostic Qutput Level:

—Results Normalization

Normalization Method: [Masimum - |
Normalization Point =
Mormalization Component: _1 T

) T ] e

—Buckling Solution Parameters -
| Database Run

Cydiic Symmetry
| Automatic Constraints

S0OL 500 Run

Check Contact Model
Shell Mormal Tol. Angle =
Mass Calculation:
Data Deck Echo:
Plate Rz Stiffness Factor =
Maximum Printed Lines =
Maximum Fun Time =
Wt.-Mass Conversion =
Mode i.d. for Wt. Gener, =
Default Initial Temperature =

Default Load Temperature =

Rigid Element Type:

Run a bucklinganalysis:

Enter ex_3_buck as the Job Name
Click Solution Type...

Click Solution Parameters...

Click Eigenvalue Extraction...
Extraction Method: Lanczos

Lower =0

S thO o o0 oT o

Click OK

—

Click on the Analysis/Analysis Deck icon

Select BUCKLING as the Solution Type

Enter 5 as the Number of Desired Roots

Lumped ~

100.0

1.0

f Eigenvalue Extraction... |

| Results Output Format... |

oK | [ pefais

J [ concd
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MSC.Mastran
Solution Type

Solution Type:

LINEAR STATIC
| MOMLINEAR STATIC

|
|
=
| ) NORMAL MODES

| BUCKLING
_| COMPLEX EIGENVALUE
FREQUENCY RESPONSE
") TRANSIENT RESPONSE
NOMLIMEAR TRANSIENT
IMPLICIT NOMLINEAR
| DDAM Solution

Solution Parameters...

| Solution Sequence: 105

Action:

oo

Method: |Analysis Deck ™

| Code: i_MSC.Nastran

[
| Type: | Structural

‘ Available Jobs

Job Name
Ex_3 buck b

| Job Description {TITLE)
14

Translation Parameters. ..

Solution Type...

Direct Text Input...

Select Superelements...

Subcases...

Subcase Select...
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Home Geometry Properties Loads/BCs

O A S

Meshing Analysis Results

AR R B
hi 1 o
. * e e

Entre Selected | Analysis | Read Submit || [ ® & = HDFS %DB  Read  Attach

Model  Group(s) Deck

Analyze Create Existing Deck Optirmize
P Results Outp

op2 /| XDB Print || Punch
J HDF5 | | Compressed [

XDB Buffer Size: |

ml o | [ pefaits | [ cancel
k. Click Results Output Format
[. Uncheck Printand check XDB
m. Click OK
n. Click OK
0. Click OK
p. Click Apply
g. Run Nastran analysis using

ex_3_buck.bdf file
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Cutput? Output2

optomize Access Results

H B RRG e @

t16/t19 daplot | ||

—Buckling Solution Parameters
| Database Run

Cyciic Symmetry
| Automatic Constraints

SCL 600 Run

Check Contact Mode
Shell Mormal Tol. Angle =
Mass Caloulation:
Data Deck Echo:
Plate Rz Stiffness Factor =
Maximum Printed Lines =
Maximum Run Time =
Wt.-Mass Conversion =
Mode i.d. for Wt. Gener. =
Default Initizl Temperature =
Default Load Temperature =

Rigid Element Type:

| MsC.Mastran

JobMiew 5
Output :
Memnitor Actions

Solution Type_l

Solution Type

|
| Salution Type:
(2 LINEAR STATIC
(7] NOMLINEAR STATIC
| NORMAL MODES
(%] BUCKLING
| COMPLEX EIGENVALUE
| FREQUENCY RESPONSE
| =) TRANSIENT RESPONSE
) NONLINEAR TRANSIENT
) IMPLICIT NOMLINEAR
(") DDAM Solution

[ Solution Parameters... |

| Solution Sequence: 105

[ Eigenvalue Extraction. ..

[ Results Output Format...

| Defauis

|

|
Code: | MSC.Nastran

|
Type: LStructhaI

i

Job Description {TITLE)

Translation Parameters. ..

Direct Text Input...

Select Superelements. ..

Subcase Select. .,
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Home Geometry Properties Loads/BCs Meshing Analysis Results

| | 2 E @ (=] == | “‘rz "‘ "’;’2 ,»9]‘: ﬂg;; és;'% . 'b B E’ }'ﬁ - [ Analysis I

| g, -

Entre - Selected | Analysis | Read Submit |[[3//[&) |[[3//[]| | HOFS | DB | Read Attach tisftis d3plot |([G![ig]|Hy | JobMew ||k [ .
Viodd . Eemin(a Deck Ll L JE=N : | Cutput? Output? & fw b it | Action:  |Access Results
Analyze Create Existing Dedt - | Optimize . | Toptomize Access Results Delete Monitor | Actions

Object: |Attach XDB ~

Attach the results file, when the analysis job is . i

completed:

|
Code: | MSC.Nastran

a. Analysis:XDBicon |

b. Click SelectResultsFile... Type: | Structural
c. Selectex_3_buck.xdbfile and click OK

d. Click Apply Available Jobs

Ex_3 buck

Job Mame
Ex_3_buck

Job Description {TITLE)

Select Results File...
Translation Parameters...

d
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Home Geometry Properties Loads/BCs Meshing Analysiz Results H;HS 'ﬂﬁﬂd
De@Eae @9 s @ eEn Euons sa9a @ | ;e |

B ey f 58 BEAS B2 | e A e | | oy Action: Action:
E'fau!s Transforms Viewport Display Orientation Misc. Web ™ Object: Quick Plat = Object: Quick Flot =

Ho Seometry Properties Loads/ECs Meshing Analysis Results
5 A =

o P B % wl, 4 M 2% =B B E I %I

Show Yiewport Legend Select Result Cases

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

Quick Plot Result Plats Result
: . Default, A1:Static Subcase;-MSC. NASTRAR
Deformed: Default, &1:Mode 1: Factar = 1,728 1;-MS

53301 Eigenvectors, Transiational

a. Hide (erase) all geometry entities 1.00+00 Default, AMode 2 : Factor = 1.8998;-M5
. . Render Style; -Wireframe = M 3 b 2
b. Results: Fringe/Deformation 93301 = it eSS
. Default, A1:Mode NLactor = 2, 2704;-M3
c. SelectResult: Cases:Al:Mode 1 Line Style: E Default, 41:Mode 5 ; Faxtgr = 2.7812;-M5
Select Fringe Result: Eigenvectors, GR70l Lire Width: E
Translational ‘ . 8.00-01 Scale Interpretation 4] i
Select Deformation Result: Eigenvectors 733,01 ® Model Scle £ True Scale e
Translational Select Fringe Result
d. Clickon the Deform Attributes 6.67-01 Scale Factr 0.l | @ Constraint Forces, Rotational
e. Change Scale Factor to 0.1 Constraint Forces, Translational
f Unchick Show Undeformed PO f show tndeformed A
g.

Click Apply

4.67-01

Quanty

I [ Tite Editor... - Select Deformation Result/
¥ | Show Title | Lock Title j

| Show Maximum Label

4.00-01

3.33-01

267-01
2.00-01

133-01 [ Label Style... |

6.67-02
0.

g oo ] (e )

Mode 1: Factor = 1.728
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Home  Geometry  Properties  Loads/BCs  Meshing  Analysis | Results & '3@" Options =

F GLli®vl, s MME 20z @ eee mideg D

Fringe /Deformation | Deformation Fringe Vector Tensor Cursor Contour Isosurface Freebody Graph  Animation Report Derive ﬁ ﬁ Insight @% ¥y | Spectrums Ranges Titles Colors  Toggle
= g Spectrum

Quick Plot Result Plots Result Actions | Insight XY Plots Imaging

1.00+00 1.00+00) 1.00+00 1.00+00
9.33-01 9.33-01 9.33-01 9.33-01

8.67-01 8.67-01 8 67-01 8.67-01

8.00-01 8.00-01 8.00-01 8.00-01

7.33-01 7.33-01 7.33.01 7.33.01

6.67-01 6.67-01 6.67-01 6.67-01

6.00-01 6.00-01 6.00-01 6.00-01

5.33-01 5.33-01 53301 5.33-01

467-01 4 67-01 467-01 4.67-01

4.00-01 4.00-01 4.00-01 4.00-01

3.33-01 3.33.01 3.33.01 3.33.01

2.67-01 267-01 267-01 2.67-01

2.00-01 2.00-01 2.00-01 2.00-01

1.33-01 133.01 1.33-01 1.33-01

6.67-02 6.67-02 6.67-02 6.67-02

0) 0] 0) 0,

Mode 2: Factor = 1.899 Mode 3: Factor = 1.994 Mode 4: Factor = 2.27 Mode 5: Factor = 2.78
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Home Geometry Properties Loads/BCs Meshing Analysiz Results
0= @ @ & 888y @ & BB I
BEafLR ¢ DEQAK RS dAWY L

Defaults Transforms Viewport Display Qrientation

Home Geometry Properties Loads/BCs Meshing Analysis Results

'f_ —e '*‘ sl i;"'; 7 !:EEI el

Displacement Force Temperature Velocty Acceleration Xrack{VCCT) =
Constraint 8 -]
Modal Element Uniform | Element Variable | Contact Bodies | Ini

f

PART 2: PLATE BEHAVIOR
AFTER LOSS OF STABILITY

(NONLINEAR ANALYSIS)

Click on the Reset graphics icon

Click on the Plot/Erase Geometryicon
Click on the Smooth shadedicon

Click on the Loads/BCs icon

Modify the Distributed Load (change its
value to 88.55)

Poooe

Create a pressure load:

f. Click on the Loads/BCs icon/Pressure
icon (Element Uniformtab)

g. Enter pressure as the New Set Name

h. Target ElementType:2D

i. Click Input Data...

j. Enter le-4asthe Top Surf Pressure

k. Click OK

i HUMAN CAPITAL
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Load/BC 5et Scale Factor
L

Top Surf Pressure
14
Bot Surf Pressure

Edge Pressure

A

Spatial Fields

FEM Dependent Data. ..

. Load/Boundary Conditions |

comct
Type: Element Uniform ~

—Current Load Case:

Default...

| Type: Static

| Existing Sets

| Mew Set Mame
pressure g

Target Element Type:

Input Data...

Select Application Region. ..

-Apply-
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Menu Home Geometry Properties Loads/BCs Meshing Analysiz Results
[ c5 » W, A
= = 2§ = 14". & !(T ‘f; L‘i (@ s
Displacement Force  Temperature Velocity Accelerstion Crack(VCCT) u_' e
Constraint -
Modal Element Uniform | Element Variable

Click Select Application Region...
. Select Geometry
Click on the SelectSurfaces or Edges panel
Select Surface or Face icon
Selectthe surface
Click Add
Click OK
Click Apply

“ 59T OS> 3
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Ay k=0 | |==8& | A 'I Lnad,.‘BuunEarv Conditions E
LI . '
— HIE x| &K o || Action:

Load Cases LBC Fields

Contact Bodies: | Initial Conditions LBC Actions Pressure ™

Element Uniform ~

Object:

= — = Type:
: | Select Application Region ,IEE;‘H

Select: m

lAuto Select. ..

—Current Load Case: —
Default...

Static

| Type:

[ Repi:
gnsfelect Surfaces or Edges
] Surface 1

J |

ication Region

| New 5et Mame
| |pressure

Target Element Type:

Input Data...

Select Application Region. ..

-Apply-
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a

Parameters...

f. Click Results Output
Format...

g. Uncheck Printand check
XDB

h. Click OK

i. Click OK

j. Click OK

HUMAN CAPITAL

NATIONAL COMESION STRATEGY

I'%Analvsis Results

 RHS Window

— =

Analysis |

Action:  |Analyze ™

ot

Method: |Analysis Deck ™

| Code: i_MSC.Nastran

[ [
| Type: i_Structl..lraI

| Available Jobs
Ex_3 buck

Job MName

Ex_3.nl b

{ Job Description (TITLE)
1l

Menu . Home Geome Properties Loads/BCs
L L. h T b 7 b B = i e 1 -
r iy a3 =
U O e TRy R AR B B gy e
Entire  Selected | Analysis | Read  Submit 2 =8 HOF5 XOB Read  Attach t16/t19 d3plot | RS |[FS B | Job/View
Model  Group(s) Deck - EI . ;L‘ CutputZ Output2 L [" & Cutput S
Analyze Create Existing Deck Optimize | Toptomize Access Results Delete Monitor Actions
__ o
7. Results Outp 2 u Ehition s = "RHS Window.
= | XDB T Punch —Norlinear Static Solution Parameters malysis | Solution Type |
giaEs | meem Automatic Constraints MSC.Nastran
31 ! Solution Type
ot e e g | Large Displacements :
/| Follower Forces | E'ﬁ:lut'on Type:
| LINEAR. STATIC
Solution Sequence = SOL 106 -~ I *! NOMNLIMEAR. STATIC
h ok | [ pefes | [ concd | [T NORMAL MODES
Sol700 Parameters... | | BUCKLING
| ~ COMPLEX EIGEMVALUE
Shell Mormal Tol. Angle = |
| 20 FREQUENCY RESPONSE
=
Mass Calculation: Lumped ~ [V TRAMSIENT RESPONSE
| MONLINEAR. TRAMSIENT
Data Deck Echo: | £ IMPLICIT NONLINEAR
Run a nonlinearanalysis: : | ©) DDAM Solution
Plate Rz Stiffness Factor = 100.0
a. Clickonthe
. . Maximum Printed Lines =
Analysis/Analysis Deck |
. i i |
icon Maximum Run Time L
b. Enter ex_3_nl as the Job Wt.-Mass Conversion = 1.0
Name Mode i.d. for Wt. Gener, = Solution Parameters, ..
c. Click SolutionType... I
Default Initial Temperature = )
d. Select NONLINEARSTATIC Scluton Sequence: 105
as the Solution Type Default Load Temperature =
e. Click Solution Rigid Element Type:

f Results Quiput Format. ..

i ok | | Defais

)
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Translation Parameters...

Solution Type...

Direct Text Input...

Select Superelements. ..

Subcases...

Subcase Select...
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Home Geometry Properties Loads/BCs Meshing Analysiz Results

Entre Selected | Analysis | Read Submit
Model  Group(s) Dedk

Analyze Create

Bl

Existing Dedk Optimize | Topiomize

k. ClickSubcases...

I. SelectDefault

m. Click Subcase
Parameters...

n. Enter 4 as the Number
of Load Increments

0. Click OK

HUMAN CAPITAL

NATIONAL COMESION STRATEGY

RE R B
. e A

Output? Output?
Access Results

~Static Monlinear Iterations

Number of Load Increments = 4 n

Total Time:
Matrix Update Method: Automatic ~
Mumber of Tterations per Update = |5

Allowable Iterations per Increment = |23

—Coenvergence Criteria

Displacement Errar

Displacement Tolerance =

| Load Error

Load Tolerance =

Waork Error
Work Tolerance =
[ Arc-Length Method ... ]
|| Mormal Modes || Buckling
Normai Mod-es _- ._ Bud;li.rlg
Default Load Temperature =
[ Solvers [ Options. .. ]

o
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2 B wmrnl &l e
G B By 2
2B ||[3/|B] | HOFS 30B  Read  Attach ti5/t19 d3plot ||l i B | JobMew ||g

Output
Delete Monitar Actions

P

Solution Sequence: 106

Available Subcases

[ : Ana;':is- |

pctr:
Object: |Entire Model =

|
Code: | M5C.MNastran

Type: | Structural

Available Jobs
Ex_3_buck

Subcass Name
Default

Available Load Cases
Default

Job Mame
Ex_3 nl

Job Description {TITLE)

—Subcase Options

Subcase Parameters...
[ Output Requests....
[ Direct Text Input. ..
( Select Explict MPCs. .

Translation Parameters...

Solution Type...

Direct Text Input...

Select Superelements...,
Subcases...

Subcase Select...
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Home  Geometry  Properties  Loadg/BCs  Meshing | Analysis | Results

L 2 T e = - - S SV [ cayss |

Entre Selected | Analyss | Read Submit ||| @ [»l|B| | HOFS DB Read Attach ti6/t19 diplot || [t’@’ Job View

| 5]
- | Acn =
Model  Group(s) Deck Cutput? Output2 Cutput =
Analyze Create Existing Dedk Optimize | Toptomize Access Results Delete Monitor Actions Object:  |[Entire Model ~
r<J Cutput = be] Subcas = Method: |Analysis Deck ™
SUBCASE NAME: Default Select Group(s)/SET |
SOLUTION SEQUENCE: 106 [ (| solution Sequence: 106 ' |
default_group
e q Rk Code: | MSC.Mastran \
Select Result Type |
Displacements & } Type: | Structural
Element Stresses Ml [ = Available Subcases
Constraint F Sorting: By Mo ent ™ =
Mﬁ?;#:::t CZ;?;aint Forces 3 o R = DETE““:
Element i B : ectangul ==
oy o == e o
Element Strain Energies et B3 buck
Element Strains X Element Points: Bilinear R
Plate Strain Cury: [Plane curv. -
R | Crerec0r  [Prsvess ]
STRESS(SORT1,REAL VONMISES, BILIN) =All FEM;PARAM,NOCO | Suppress Print for Result Type
SPCFORCES(SORT1,REAL) =All FEM =
Veloaty option SLIbLBSE Na’n-le
Power option DE]%L.IH: o Job NBﬁ'I_E
a il | r ) Ex_3.nl =
Available Load Cazes Job Description (TITLE)
Intermediate Output Option: Default
[ Delete |
| TITLE
| This is.a default subcase. |
SUBTITLE
7| SUBTITLE | |
| Defeut |
|| LABEL —5ubcase Options LABEL
[ MSC.NASTRAN 108 CREATED ON 06-APR-21 AT 00:39:07;- | Subcase Parameters... | |
[ Output Requests... p
oK Defaults Cancel ranslation Parameters...
S |« | = [ e [ m J
p. Click Output Requests... [ e ] l sohilion Tipe.;: )
g. Form type:Advanced ’ Direct Text Input. .. )
r. Intermediate Output Option: Yes t [y | cnel | Uy |[ Seledk Supereiement. )
5. Click OK [ Subcases.., ]
t. Click Apply [ Subcase Select.., ]
u. Click Cancel = L
v. Click Apply Vv E} .
w. Run Nastran analysis usingex_3_nl.bdffile
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Menu

Fringe/Deformation | Deformation Fringe Vector Tensor Cursor Contour Isosurface Fresbody Graph  Animation Report

Quick Plot C

Home Geometry Properties Loads/BCs

Meshing Analysis Results

Result Plots

o0 oo

. Attach the ex_3_nl.xdbresults file
. Click Reset Graphics icon

Results: Fringe /Deformation

. SelectResult: A2:Non-linear: 100%

of Load

Select Fringe Result: Nonlinear
Stresses, Stress Tensor

Select Deformation Result:
Displacements, Translational

. Select: Position...(AtZ2)

Quantity: Y Component
Click on the Deform Attributes
Change Scale Factor to 0.1

. Uncheck Show Undeformed

Click Apply

i HUMAN CAPITAL
/ NATIONAL COMESION STRATEGY

100% of Load; Y stress;
top surface

E -_?T SW c

547+01
4.07+01
2.66+01
1.28+01
1.15+00
1.5:0+071

291+01
4.30+01
5.70+01
7.09+01
8.49+01
9.86+01
F13+02
1.27+02

1.41+02
1.55+02
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B B

| Scale Factor 0.1

| Show Viewport Legend
Deformed: .

Render Style;
Line Style:
Line Width:

Scale Interpretation
(%! Model Scale (7 True Scale

Show Undeformed h

[ Title Editor...

| Show Title | Lock Title

| Show Maximum Label

Label Style.,..

Apply

RHS Windon,

e Aol

| Results —]

Action:
Object: f

n B

Select Result Cases

Default, A1:Mode 2 : Factor = 1,8998; =
Default, AL:Mode 3 Factor = 1,9942;
Default, A1l:Mode 4 : Factor = 2.2704;
Default, A1:Mode 5 : Factor = 2.7312;
Default, AZ:MNaon-inear: 25. % of Load;
Default, AZ:Maon-inear; 50, % of Load;
Default, A2:Mondinear: 75. % of Load;

Default, AZ:Non-inear: 100. % of Loadgm

LA i | [

Select Fringe Result

Monlingar Strains, Strain Tensor .
Monlinear Stresses, Equivalent Stress  —
Nonlinear Stresses, Stress Tensor |_]
Principal Stress Direction, Zero Shear A1+

1] il | »

[ Position. . (At 22)
Quantity:

¥ Component ™

Select Deformation Result

Constraint Forces, Rotational
Constraint Forces, Translational
Displacements, Rotational
Displacements, Translational
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|
Home  Geometry  Properties  Loads/BCs  Meshing  Analysis | Results - RHS Window

$ % & -+ ﬁ K EE - M _._;{ E\‘ s Al @ o= ?’_,\. Fsults—q

Fringe/Deformation | Deformation Fringe  Vector Tensor Cursor Contour Isosurface Freebody Graph Animation Feport Derive E ﬁ Insight @ﬁ b Spectrum: Action:

Quick Plot Result Flots Result Actions | Insight XY Plotz Object: Quick Plat =

j. Select: Position...(AtZ1) 109407 E
k. Click Apply '
9.50+01 '
Select Result Cases
3 13401 Default, AL:Mode 2 : Factor = 1,8998; &
L Default, Al:Mode 3 Factor = 1,9942;
Default, A1:Mode 4 Factor = 2.2704;
6.75+01 Default, A1:Mode 5 : Factor = 2.781%;
Default, AZ:MNaon-inear: 25. % of Load; =
5 A8+01 Default, AZ:MNon-inear;: 50, % of Load;
Default, A2:Mondinear: 75. % of Load;
40101 [Defauit, AZflorinear: 100. % of Loadem
4] il | [
2. 63+01
Select Fringe Result
1.26+01 Monlingar Strains, Creep Strain
MNonlingar Strains, Plastic Strain
-1 1R+00 MNonlinear Strains, Strain Tensor
: MNonlingar Stresses, Equivalent Stress  w
1 4G9+01 4| i [
9 86+01 [ Position. .. (At 71
Quantity: ¥ Component ™
-4 24+01 -
Select Deformation Result
S5 61+01 Constraint Forces, Rotational
i ' Constraint Forces, Translational
Displacements, Rotational
-6.98+01
-5.36+01
-9.73+0
100% of Load; Y stress;
bottom surface
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Home  Geometry  Properties  Loads/BCs  Meshing  Analysis  Results RHS Window m

B L LY wmwel, 4 B EYRE O Y (K=

Fringe/Deformation | Deformation Fringe Vector Tensor Cursor Contour Isosurface Freebody Graph Animation R.eport Denve * Insight ,s?ﬁ 'a Spectrumg Action:

Quick Plat Result Plote | Result Actions | Insight %Y Plote Object:

B =

Select Result Cases

Default, AL:Mode 2 : Factor = 1,8998; &
Default, Al:Mode 3 Factor = 1,9942;
Default, A1:Mode 4 Factor = 2.2704;
Default, Al:Mode 5: Factor = 2.7312;
Default, AZ:MNaon-inear: 25. % of Load;
Default, AZ:Maon-inear; 50, % of Load;
Default, A2:Mondinear: 75. % of Load;

Default, AZ:Non-inear: 100. % of Loadss

Alm | 3

I. Click Position...

m. Select both positions: AtZ1
and Atz2

n. Option: Average

0. Click Close

p. Click Apply

-5.17+00

21 A1+01 Positions

-2.29+M

-2.85+01
-3.47+01

-4.07+01

-4 BE6+01 Select Fringe Result

Monlingar Strains, Creep Strain

MNonlingar Strains, Plastic Strain |§]
MNonlinear Strains, Strain Tensor o
MNonlingar Stresses, Equivalent Stress  w

1] [ |

-5.25+01
-5.84+01

-6.43+01

[ Position... (At Z1>
Quantity: ¥ Component ™

-1.02+01

-1.61+01

Select Deformation Result
Constraint Forces, Rotational
Constraint Forces, Translational
Displacements, Rotational

Displacements, Translational

-8.21+01

-8.80+01
-9.39+M

100% of Load,;
membrane stress
(Y stress; middle surface)

]
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