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Vetknuty nosnik zatizeny momentem (s uvazovanim velkych posuvti a rotaci)

Ukol: Ur¢it velikost momentu, ktery zdeformuje zadany nosnik. Deformace musi byt tak
velika, aby nosnik svym ohybem utvofil kruh. Vytvofit pocitaCovy model takového nosniku
pomoci SW Abaqus. Porovnat analytické reseni s vysledky modelovani.

Zadané rozméry nosniku a materialové konstanty:
[=1m

b=1cm

h=1mm

E =210 GPa

v=0,3

Na zakladé Eulerovo-Bernoulliho teorie nosnikd uréime velikost momentu potrebného
k pozadované deformaci.

Mo

, 1
Plati: -
R EJ,

Nejprve spocteme polomér:

l =2nr

o
r= 21

1
r= 21
r = 0,159 [m]

Nyni ur¢ime kvadraticky moment:
1

— _— 1p3

J: = 83e72 [m’]

Vypocteme potfebny moment:

1 M,
R EJ,

_EJ,
My = —*

My, = 11,006 [Nm]

Moment bude pusobit ve dvou uzlech, proto pfi vytvareni numerického modelu budeme
zadavat hodnotu 2 = 5,503 [Nm].



PocitaCovy model daného nosniku zatizeny vypoctenym momentem

Pocitacovy model byl vytvoren pomoci SW Abaqus podle nasledujiciho postupu:

Spustime Abaqus a vybereme Create Model Database — With Standard/Explicit Model

— Abaqus/CAE Student Edition 6.10-2 [Viewport: 1]

[ He Mookl vewport Wew Port shepe Festwre Iook Plgins tep A7

DSES ibe « BN EAlRR v | e

O PIT 0 e es. B B V@) LE
e A1 2 3 4 4

[[Fodel | Rosuis Mndue: [Part v/ model: Model1 v part: v

oo 2= o ¢ W

= Mokt

M Start Session

B2 Field Output Requests

B bisory Output Requests

s Time Points

B ALE Adptive Mesh Constraints
T Interactions P
B Interaction Praperties
${ Contact Controls
it Contact Intializations

Create Model Database
3 with Standard/Explicit Model

8 With CFD Model

(= openbatabase E RunSeript

W Start Tukora
{B cornector Sections

=) Abaqus/CAE
L | 6.10 Student Edition
[ Loads 2

L...johyb nosniku momentem, 30, male deformacs 2.cas
«ufohyb nosniku momentem, 3, veke deformacs 3.cae
<. fahyb
< fobyb

z
El
4
s

4 Annotations
1% analysis
Jobs
By adaptivity Processes
B8 Coexections

SIMULIA

iy
Zitnnsa

[l



Na levé strané obrazovky ve stromové strukture Model-1 vybereme Parts a dvojklikem
otevieme okno Create Part.

M Create Part

| Mame: |Nu:usnik |

[Z] File Model Wiewport  View  Park

DEE e

Modeling Space

()30 () 2D Planar ) Axisvmmetric

Type Cpkians
Maodel | Fesults
] (%) Deformable
|g Model Database W 24 () Discrete rigid
Mone available
= & Modsls (1) () Analvtical rigid
= Model-1 () Eulerian
I%: Parks
. .
|"£ Mate.rlals Base Feature
ﬁr_[,"« Sections
E‘ Profiles Sliae Tvpe
£ Assembly © Sold
ol Steps (1) @) shell Extrusion
% Field Qutput Requests Revvolution
1 Histary Cutput Reguests O Uil Swieen
b= Time Paints ) Paint

Bm ALE Adaptive Mesh Constraints
E Interactions
E Interaction Properties
ﬂii Contack Controls
j?' Conkact Initializakions
“Q] Conskraints
@ Connectar Sectians
F Fields
E Amplitudes
L Loads
[ ECs
L Predefined Fislds
Remeshing Fules
Y5 sketches
\.{‘ Annatations
=] i$ Analysis
.5. Jobs
%@ Adaptivity Processes
Bl Co-executions

Approximate size: | 1 |

Cn:nntinue...] [ Cancel ]
"

V tomto okné postupné:

pojmenujeme dil, ktery vytvarime — Nosnik
vybereme 3D, Deformable

vybereme Shell, Plannar

nastavime Approximate size: 1

klikneme na ,Continue”

unhkwnheE



Vytvofime pozadovanou geometrii nosniku

£ AbaqusICAE Student Edition 6.10-2 [Viewport: 1]

[E] Fle Model wiewort wiew Edi Add Tools Plugdns Hep K7 Sljx

DEE® e CLEINEA! LM Fee99 0

Model | Resdts Module: [part v | Model: [Modelt | part ~
£ Model Database v el

=48 Madels (1)
(= Model-L

[Pz materisis
§& sections
- profiles
48 assembly
ol Steps (1)
£52 Field Qutput Requests
Pei istory Output Requests
|+ Time Paints
B ALE Adaptive Mesh Constraints
‘L, Interactions
E Interaction Properties
$ Cortact Controls
i Contact Initializations
«]] constraints
Connector Sections
F Fields
[t Ampitudes
[ Loads
L oBos
[ Predefined Fields
Remeshing Rules
I Sketches
~# Annotations
=%% analysis
Iobs
B adeptivity Processes
[ Co-executions

2 3 Skekch the section For the planar shell

A new model database has been created
The model "Model-1" has been created.

S
Zisnonin

>

Dokon¢ime kliknutim na ,, Done”



Dale vybereme material a nastavime jeho vlastnosti

Na levé strané obrazovky ve stromové strukture Model-1 vybereme Materials a dvojklikem

otevieme okno Edit Material.

M Edit Material

hanne: |Materia|-1

Descripkion:

Material Behaviors

Edit...

General | Mechanical Thermal — Okher

Elasticity
Plasticity

Damage For Ductile Mekals
Damage for Trackion Separation Laws
Darmage for Fiber-Reinforced Compasites

LA B R . T

Damage for Elastomers
Deformation Plaskicity
Damping

Expansian

Brittle Cracking

Eos

Wiscasity

Hvperelastic
Hypetrfoam

Lows Density Foam
Hypoelastic
Porous Elastic

Wiscoelastic

Cancel

HE

Vybereme Mechanical — Elasticity — Elastic




M Edit Material

Mame: |Material-1 |
Descripkion:
Edit...

Material Behaviors

Elastic

General  Mechanical  Thermal — Other |

Elastic

Type: |Isotru:u|:uiu: i | * Suboptions

[] Use tempetature-dependent data

Murnber of Field wariables:
Maduli time scale (For viscoelasticity):

|:| Mo compression

|:| Mo tensian
Daka
Young's Poisson's
Modulus Ratio

Zadame prislusné hodnoty a potvrdime stiskem , OK“



Na levé strané obrazovky ve stromové strukture Model-1 vybereme Sections a dvojklikem
otevieme okno Create Section.

M Create Section @

Tarne: | Seckion-1 |

Category Tvpe

(2 5alid Homogeneaus

® Ehell Compasite
@ Beam Mernbrane
Surface

General Shell Skiffness

ontinue. .. Cancel

Vybereme - Shell, Homogeneous a potvrdime kliknutim na ,, Continue”.

Nyni zaddame minimalni tloustku nosniku 0.001(zanedbavame ji) a potvrdime stisknutim
”OKII

M Edit Section %]

Mame: Seckion-1

Type: Shell f Continuum Shell, Homogeneous

Section integration: (%) During analysis ) Before analysis

Basic | advanced

Thickness
Shell thickness: () yalue: |III.IIIIIII |
) Element distribution: | | a _ffx}
) Modal distribution: | |
Material: | Material-1 e | [Create. . ]
Thickness integration rule: () Simpson () Gauss
Thickness inkegration poinks; 5 ae




Na levé strané obrazovky ve stromové struktufe Model-1 rozbalime Parts — Nosnik,
vybereme Section Assignments, dvakrat klikneme a poté klikneme na nakres nosiku, ten se
zbarvi Cervené.

£ AbaqusICAE Student Edition 6.10-2 [Viewport: 1]

[E] Fle Model Viewport Wiew Material Section Profls  Composte  Assign  Spedisl  Festws  Tools  Plug-ns  Help K7
LEE® b€ CLEN[E A hpoe T MOESIFOEID (O DD O RuE B @ | B
Tt e zg A 1 2 3 4 4

-8 x

ol | Rt | Pttty | Mode: operty 9] el Mottt ¥] pars k]
£ Model Database v ke |Z

=48 Models (1)

=) ModekL
E i Parts (1)
= posnik

B, Fostures (1) By
iy sets n2py
7 surfaces En X

® shins s
0 stringers m‘

Ex Oriertations
B Composite Layups
43 Engineering Features
Bn Mesh (Empty)
= materials (1)
& Sections (1)
& profies
48 assembly
5 Steps (1)
B2 Field Output Requests
Bot History Output Requests
I Time Points
B ALE Adaptive Mesh Constrains
E, Interactions
& Interaction Properties o) A\
# contact Controls e
A Contact Initializations
«]] constraints
{E connector Sections
F Fields
[t Ampitudes
[ Loads
L oBos
[z Predefined Fields
Remeshing Rules
I sketches
~ annotations
=% Analysis
Jobs
By adaptivity Processes
B4 co-exseutions

2
Select the regions to be assigned a section 25
Sinmueia

< | &

A new model datsbase has been created
B The model "Model-1" has been created.
Application restarted after 109 minutes of idle time: the license will be checked within the nest 3 minutes
=]

Nasledné potvrdime stiskem , Done”. Otevie se okno Edit Section Assignment, potvrdime
kliknutim na , OK“

B Edit Section Assignment E]

Region
Region: (Picked)

Section

Section: I Section-1 v I [Create. . ]

Note: List contains only sections
applicable to the selected regions.

Type: Shell, Homogeneous

Material: Material-1

Thickness

Assignment: @ From section O From geometry

Shell Offset

Definition: ’Middle surface v! [Create...]




Na levé strané obrazovky ve stromové struktufre Model-1 vybereme Assembly, kliknutim
rozbalime, vybereme Instances a dvojklikem otevieme okno Create Instance. Potvrdime

stiskem ,,OK“.

I Create Instance @

Parts

Mosnik:

Instance Type

(® Dependent (mesh on part;

() Independent: {mesh on instance)

Mote: Tochange a Dependent inskance's
mesh, wou must edit its part's mesh.

] auto-offset from other instances

[ ok ] [ Apply ] [Cancel ]

Na levé strané obrazovky ve stromové struktufe Model-1 vybereme Steps a dvojklikem
otevieme okno Create Step.

B Create Step b—(|

Mame: | |

Inserk new step after

b |

Procedure byvpe: | General A

(>

Crvnamic, Explicit

Cvnamic, Temp-disp, Explicit
Geostatic

Heat transfer

Mass diffusion

Soils

Skatic, General

Skatic, Riks v
[Cuntinue...] [ Cancel ]

Vybereme Static, General a potvrdime stiskem ,,Continue”.
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Otevie se okno Edit Step. Na zaloZce Basic zaskrtneme Nlgeom — on (tim zapneme velké
defomace, pokud bychom pfi analyze uvazovali malé deformace, zaskrtneme Nlgeom — off).

M Edit Step X

Mame: Step-1
Twpe: Static, General

EBasic | Incrementakion || Other |

Descripkion: |

Time petiod: | 1 |

O off (This setking contrals the inclusion of nonlinear effects

Nigeom: of large displacements and affects subsequent steps.)

Autamatic skahilization: | Mone W |

[] Include adiabatic heating effects

11



Na dalsi zaloZce upravime inkrementaci nasledujicim zplsobem:

I Edit Step

Mame: Step-1
Type: Static, General

Basic |il

| Cther |

X

Initial

Type: (%) Automatic ) Fixed

Maximum number of increments: | 100000

Minirnurn

Mairnurn

Increment size: | 0.001

|| 1E-005

(0,01

Potvrdime stiskem , OK“.

12
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Dalsim nezbytnym krokem je nastaveni okrajovych podminek.
Nejprve nastavime vetknuti nosniku.

Na levé strané obrazovky ve stromové struktufre Model-1 vybereme BCs a dvojklikem
otevieme okno Create Boundary Condition.

M Create Boundary Condition le
Marmne: |EC-1 |
Step: | Step-1 v |

Procedure: Skatic, General

Cakegory Types for Selecked Step

(&) Mechanical | Symmetryjantisymmetry Encastre

Displacement/Rokation

() Other velocity Angular velacity
Conneckor displacement

Conneckar velociky

Continue, ., Cancel

Vybereme Mechanical — Displacement/Rotation a potvrdime stisknutim , Continue”.

Vyberem pfislusnou hranu nosniku na které uvazujeme vetknuti (v nasem pfipadé kratsi
kolma hrana na levé strané) a kliknutim tuto hranu oznacime. Potvrdime stiskem , Done”.
Otevre se okno Edit Boundary Conditions. Oznac¢ime vSechny posuvy a rotace U1, U2, U3,
UR1, UR2, UR3.

13



B Edit Boundary Condition

Mame: BC-1

Tvpe:  Displacement/Rotation
Step:  Step-1 (Static, General)
Region: (Picked)

Csvs: (Global) [Edi..| [, Create...|

Distribution: |LlniF|:|rm v| [Create...]
ut: o |

uz: 0 |

us |0 |

URL: D | radians

URz: D | radians

ur3: | | radians
Amplitude: | (Ramp) v [create...]

Mote: The displacement value wil be
maintained in subsequent steps,

Potvrdime stiskem ,,0K“. Na nosniku se nasledné objevi vetknuti.

Model |m| Module: |Load v| Model: ‘Model-l v| Step: |Step-1 v|

Model Database v o

=42 Madeis (1)
= Model-1

M Parts (1)

lU@ Materials {1)

ﬂ} Sections (1)

Profiles

ﬁ Assembly

ol Steps (2)

B Field Cutput Requests (1)

% Hiskory Qutput Requests (1)
s Time: Paints
B;g ALE Adaptive Mesh Caonstraints
ﬁ Interactions
E Interaction Properties
§:{ Contact Controls
;m’ Contact Initializations
Q] Constraints

Conneckor Sections

F Fields
[%5 amplitudes
[ Loads

i [Lo [N
[ Predefined Fields
Remeshing Rules
5 sketches

\‘ Annotations
= i? Analysis
Jobs
‘Fﬂ Adaptivity Processes
B Co-executions
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Musime nastavit jesté jednu okrajovou podminku. Je zapotfebi zabranit rotacim ve sméru os
x a zpo celé délce nosniku. Postupujeme stejné jako v predeslém pripadé. Na levé strané
obrazovky ve stromové struktufe Model-1 vybereme BCs a dvojklikem otevieme okno Create
Boundary Condition.

Opét vybereme Mechanical — Displacement/Rotation a potvrdime stisknutim , Continue”.

Vyberem obé vodorovné dlouhé hrany nosniku a oznadime je. Potvrdime stiskem , Done”.
Otevre se okno Edit Boundary Conditions. Oznacime rotace UR1, UR3.

Potvrdime stiskem , OK“.

15



V dalsim kroku pfipojime plsobici moment.

Na levé strané obrazovky ve stromové strukture Model-1 vybereme Loads a dvojklikem
otevieme okno Create Load.

M Create Load r5_<|

Mame: | Load-1 |

Step: |Step-1 b |

Procedure: Static, General

Cakegory Types for Selecked Skep

(® Mechanical Concentrated force ~

Pressure
Shell edae load
Surface traction

() Electrical Pipe pressure

Body Force 1
©) Other Ling load

Gravity

Bolt |oad A

Continue, ., Cancel

Vybereme Mechanical - Moment a potvrdime kliknutim na ,,Continue”.
Na nosniku vybereme pfrislusné body, kde bude moment pUsobit, klikneme na né (pokud

potfebujeme oznaclit vice bodl najednou musime pred kliknutim zmacknout Shift) a
potvrdime zmacknutim ,Done”. Otevie se okno Edit Load.

16



I Edit Load

%)

Mame:  Load-1
Twpe:  Maomenk
Step:  Step-1 (Static, General)

Region: (Picked)

Csvs: (Global) [Edi...| |1 create.. |

Cistribution: |Llnifn:-rm v| [Create...]
oML 0 |
oMz 5503 |
M3: 0 |
amplitude; ||{Ramp]| V| [Create...]

Follows nodal rokation

Mote: Maoment will be applied per node.

Zdame hodnotu plisobiciho momentu ve sméru osy y, tedy CM2: 5.503.
Potvrdime stiskem ,,OK“. Na nosniku se objevi plsobici moment.

17



Nyni je zapottebi vytvofit sit pro analyzu problému.

Na levé strané obrazovky ve stromové struktufe Model-1 vybereme Parts, kliknutim
rozbalime, vybereme Mesh (Empty) a dvakrat klikneme. Nosnik se zbarvi riZzové.

Klikneme na ikonku Seed Part (viz obrazek):

Madel |Results Module: Model: | Model-1
|g Model Database V| %

= #a Madels (1)
= Model-1
= IE Parts (11
= Nosnik
£ Features (1)
I-"_‘f Seks
w Surfaces
@ Skins
Ej Stringers
ﬁr_r,"« Section Assignments (1)
e Orientations
B Composite Lavups
% Engineering Features
i ™ [1ech (Ernply)
lﬁ,ﬁ Materials (1)
ﬂ:[‘;« Sections (1)

E’ Profiles

laz] -'é? [P I A

Otevre se okno Global Seeds. Nastavime Approximate global size: 0.1

B Global Seeds x|

Sizing Controls

Approximate global size: | |

Curvature contral

Mazirmurn deviation Fackor (0.0 < hfL < 1.00:

(Approximate number of elements per circle: &)

Minimum size Factor (as a frackion of global size):

(%) Use default (0,13 () Specify (0.0 < min < 1.0

[ Ik ] [ Apply ] [DeFauIts] [ Zancel ]

Potvrdime stiskem ,,OK“. Na nosniku se naznaci vybrané (resp. zadané) body.
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Vybereme a klikneme na ikonku Assign Element Type (viz obrazek):

Madel |Results Module: Maodel: | Model-1

|g Model Database  w :Q"

= &4 Madels (1)
= Model-1
= % Parts (11
= Hosnik
& Features (1)
h Sets
@' Surfaces
@ Skins
ﬂ Stringers
ﬁr_r,‘»« Section Assignmments (1)
fe Orientations
=8 Composite Lavups
ﬁ]g Engineeting Features
=™ [1=sh (Empty)
lﬁ,ﬁ Materials (1)
ﬂ'_r,‘»« Sections (1)

E’ Profiles

(el -'é? Ly yepupey By AN

Otevre se okno Element Type. Nemusime nic ménit.

B Element Type E]
Elernent Library Fanmily
® 5tandard ) Explicit Heak Transfer ~
Membrane
Geomekric Order Surface E
® Linear © Quadratic v

Quad | Tri

Reduced integration

Elernent Controls

Mermbrane strains: %) Finite () Small 2
Membrane hourglass stiffness: I:I
Bending hourglass stiffness: I:l |
Drilling hourglass scaling Factor: (%) Use default () Specify I:l

—— bt

34R: & 4-node doubly curved thin or thick shell, reduced integration, hourglass contral, finite membrane strains.

Mote: To select an element shape for meshing,
select "Mesh- =Controls” From the main menu bar,

Potvrdime stiskem , OK“.

19



Dale klikneme na ikonku Mesh Part (viz obrazek):

Model | Resulks | I~

|§ Model Datsbase  w '\\/\

Module: Maodel: | Model-1

= #3 Madels (1) ﬁ/& iy =

= Model-1 2
= [ Parts (1)
= Hosnik
& Features (1)
h Sets
@' Surfaces
O Skins
ﬂ Stringers
ﬁr_r,‘»« Section Assignments (1) I3
fe Orientations :
=8 Composite Lavups
ﬁ]g Engineeting Features d &
=™ Mesh (Empty)
lﬁ,ﬁ Materials (1)
ﬂ'_r,‘»« Sections (1)

+ a4 Fl
E’ Profiles

(el -'é? Ly yepupey By AN

Ve spodni ¢asti obrazovky potvrdime , 0K to mesh part?“ kliknutim na ,Yes”. Nosnik se
nasledné prebarvi zpét na zeleno a vyznaci se na ném zadana sit.

[Z] Fle Model Viewport View

LEERS

Seed Mesh Adaptivity Festwe Toos Flugins Help  K?

e EBUEA RN

DwEl @0 @G0T 0 @m0 R.E Blrvens @) L3
et i1 2 3 4 4

Model | Resdlts | Modue: [Mesh | Hodel: [Madek1 | Obiect: C Assently © Parts Homk |

Model Database ¥ o

=48 Models (1)

= Model-L b
B Parts (1) 8 ﬁ
= Hosnk s Al
I, Festures (1) i

Set: By B

U surfaces d,
® skins B .
) stringers ===}

3 Section Assignments (1) _2:

P Orientations

Bz Composite Layups =

[ 4lg Engineeting Featutes & i,

h [y Bi“
[P Materials (1)
& sections (1)
& profiles
48 assembly
ofh Steps (Z)
B Field Output Requests (1)
Bt tistory Output Requests (1)
|5 Time Paints
By ALE Adsptive Mesh Constraints
T, Interactions
B Interaction Propertiss
{ Contact Controls
i Contact Iritializations
«]] constraints
{E connector sections
F Fields
[ Amplitudes
[ Loads (1)
s
[z Predefined Fields

A,
4
o
%_\

Remeshing Rules
I sketches
~ annotations

=% Analysis
B 10

lobs
By adaptivity Processes
B4 co-exseutions
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Nyni miZeme pristoupit k samotné analyze.

Na levé strané obrazovky ve stromové struktufe Analysis vybereme Jobs a dvojklikem
otevieme okno Create Job.

Bl Create Job [g|
Mame:! | |

Madel-1

[Cu:untinue... H Cancel ]

Potvrdime stisknutim ,,Continue”. Otevre se okno Edit Job.

Mame: Job-1
Maodel: Madel-1

Analysis product;  AbaqusyStandard

Descripkion: |

Subrnission | General || FlErnory || Parallelization || Precision

Job Type

(%) Full analysis

() Recaver (Explicit)
{:} Restart

Fun Mode

(%) Background ) Queue: |

Subrnit Tirme
(%) Immediately

Jhes | min,

| [Te...]

Potvrdime stisknutim ,,OK“.

21



Na levé strané obrazovky ve stromové strukture Analysis rozbalime kliknutim Jobs (1)
oznacime Job-1, klikneme pravym tla¢itkem mysi a vybereme moznost Submit.

& Amplitudes 0~
[ Loads (13 ﬁ &

[ BCs (2)
’ s Predefined Fields
Remeshing Rules
ﬂé Sketches
"\f Annotations
Bi; Analysis
= ® ks (1)
Suitch Context Chrl+Space
Edit...
Copy...
Rename...
Delete. .. Dl

Write Inpukt
Daka Chedk

Conkinue

Manitar,..

Resulks

il

Expork [ ]

| Fl Y

Program provede kontrolu zadanych udaji a zaroven data zanalyzuje. Tato operace mlze
zabrat nékolik minut.

Po dokonceni této operace opét klikneme pravym tlacitkem mysi na Job-1 (Completed) a
vybereme moznost Results.

M o e oo
- a?’ Contact Initializations
Q:l Canstrainks

@ Caonnectar Sections
# F Fields

IE Amplitudes

# [ Loads (13

# [ BCs (2)

- [z Predefined Fields
-- Remeshing Rules

Y Sketches
--\f Annokations Syitch Context Ctrl+3pace
SEE Analysis Edit...
E] g. Jobs (1) Copy...
Job-1 (Complete: Rename. ..
> ',. Adaptivity Proce Delate, .. el
“El Co-executions wirite: Tnput
Data Check
il Submit

The model d: e Bnd Setting=~Tomds-Abagqusl

<

E The job inm Marikor... E been submitted for anals
Job Job-1: EMDESSDr completed successi

Job Job-1:

kil ed successfully.
Job Job-1 o :

Export | 3
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V nové zaloZce Results se zobrazi vysledky analyzy.

= Abaqus/CAE Student Edition 6.10-2 - Model Database: C:\Documents and Settings\Tomas\AbagusModels\nosnik_tutorial.cae [Viewport: 1]

[Z] Fle Model Viewport View Resut Plot  Animate Report Options Tools Plugins Help RK? =12 X
D E® Gy v[s wlwses vl @ AL ETLE B R s | L ool BT @ D @ By B2 T [vualeation cerauts | @ ~
et A Esles 1 2 3 4 A
Model | Results | Module: |Visualzation v | ODE: |C:/TempjJob-1.0db ¥ | WA Db EED
V)
# [ spectrums (7)
B8 xvPiots
BB xvoata ‘%
L Paths ['
@ g Display Groups (1) g
B Free Body Cuts EEQ
BE movies o
Images &,
%
=
=
=]
o ES
> J
ol A
"\
ODB: Job-1.0db  Abaqus/Standard Student Edition 6.10-2  Mon Apr 22 08:40:45 GMT+02:00 2013
Step: Step-1
Increment  75: Step Time = 0.9237
- SimuLia
The job input file "Job-1.inp" has been submitted for analysis al
B Job Job-1: Analysis Input File Processor completed successfully. T

rror in job Job-1: Too many attempts made for this increment

=l S Abaqus/Standard aborted due to errors
| Ezror in job Job-1: Abaqus/Standard Analysis exited with an error - Please see the nessage file for possible error messages if the file exists 3|
Job Job-1"aborted due to errors. vl .

Pro znazornéni deformaci a plsobicich sil klikneme na ikonku Plot Contours on Both Shapes
(viz obrazek):

[E] File Model Viewport Wiew Result  Plob Animate  Report  Options  Tools  Plug-ins

U @E E %H Primary |3 V|Mises V| 1-I-b C - D_,{\E

110440

Model | Resulks | Maodule: |'u'isualizatin:|n V| CDE: |C:,|'Ten'||:-,l':h:||:|-1.n:u:||:|

|Sessi|:|n Data w | Q

g Cutput Databases (1)
ﬂ Spectrums (7

B #vPlots

EY wvData

L, paths
1 Display Groups (1)

Hﬁf Free Body Cuts Flot Contours on
E Mavies both shapes

B Images ey,
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Vysledek:

[Z] Fle Model Viewport View Resut Plot Animate Report Options Tools Plugins Help R?

DEE ) bsleinay  v[m

Model | Results Module: |Visuaiation | ODB: [C:/Temp/lob-1.00b ¥/|

Session Data ¥2c

# & Output Databases (1)
@ [ spectrums (7)

B xvPlots

EB xvpata

L, paths
#%q Display Groups (1)

B Free Body Cuts

BE movies

Images

ODB; Job-1.0db

Step: Step-1
I t 299 Step Time = 1.000
e

v[megice v|ieh @ AWLLEITLE B ‘Blfu = MEQ@"}@

Abaqus/Standard Student Edition 6.10-2  Thu May 23 11:12:29 GMT+02:00 2013

-8 x

Il 1 2 3 4 &

K4 D> BBD

z

SimuLIA

K dispozic je cela fada udajl a grafickych interpretaci vysledk( vzeslych z provedené analyzy.

V posledni fadé nesmime zapomenout cely model uloZit a to zcela standardnim zplUsobem.

Na horni listé vybereme File — Save As.
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Porovnani vypoctu s vysledky pocitacového modelovani

Z pocitacového modelu je zcela zfejmé, Ze nosnik se nezdeformoval Uplné podle naSich
predstav. Ocekavali jsme, Ze plavodné protilehlé konce zadaného nosniku se budou nyni
dotykat. Skutec¢nost je vsak odlisna.

PFi analyze pocitacového modelu zjistime, Ze volny (zatiZzeny) konec nosniku se nachdzi na
souradnicich [x, z] = [-0,874103 -0,027063]. My jsme ho vSak o¢ekavali na soufadnicich [x, z]
=[-0,78 0].

Posun na ose x tedy ¢ini 0,094103 m a na ose z potom 0,027063 m. Pomoci Pythagorovy véty
snadno zjistime, Ze rozdil mezi ofekavanou pozici a skute¢nou cini 0,0979 m. Tento rozdil

mulzZeme oznacit jako d.

Nyni mGZzeme numericky vyjadfit chybu:

_ l
"= 2T
B 1
= 2T
r = 0,159 [m]
, l+d
r' = —
2T
, 1,0979
r =
2T
r'" = 0,175 [m]

Chyba v poloméru: A=7r'—r
A =0,016 [m], cozZ pfedstavuje zhruba 10,1 %.
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