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Temat:

znalezC nosnosc potaczenia na sruby
sprezajgce elementow metalowych w
warunkach podwyzszonej temperatury
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Model BRYLOWY potgczenia:
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Analiza wstepna - uproszczenia:
¢ ograniczony rozmiar zadania,
¢ zachowanie informacji istotnych,
¢ pominiecie informacji nieistotnych,
¢ uproszczenia:
= geometria,

= model materiatu,
= gestosc siatki MES.
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k. gczone elementy:

+ tablice do projektowania konstrukcji
metalowych:
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k. gczniki:
+ katalogi producentow,
+ katalogi typowych tacznikow:
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Potaczenie na sruby sprezajgce:

¢+ srednica otworu wieksza od srednicy sruby,

* sprezenie — docisk tgczonych powierzchni,

¢ obcigzenia przenoszone przez tarcie pomiedzy
taczonymi elementami i rozcigganie sruby,

¢ symulacja sprezania:
= Sita osiowa w srubie,
= temperatura.
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Przygotowanie zadania do modelowania:
* temat (ksztattowniki, tgcznik),

¢ model brytowy kompletnej ,konstrukcji”:
= program do modelowania brytowego,
= preprocesor ABAQUS,

¢ obliczenia (ABAQUS),
* raport.
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ABAQUS:
+ wiodacy pakiet MES,

+ szerokie mozliwosci modelowania zagadnien
mechaniki:

= model materiatu (sprezystosc, sprezysto-plastycznosc,
wtasnosci lepkie, kruche, ...),

= zjawiska fizyczne (kontakt, pekanie, ...);

+ pbogata biblioteka elementow skonczonych 1D,
2D, 3D,

+ wygodne srodowisko pracy (pre i post procesor),
* mozliwosc¢ dotgczania procedur uzytkownika.
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Program dostepny:

https://academy.3ds.com/en/software/abagqus-student-edition

* wytgcznie w systemie Windows,
¢ petna wersja,
* petna dokumentacja (HTML),

¢ ograniczony rozmiar zadania (1000
weztow),

* NIE MA domysinego uktadu jednostek (Sl).




ITI
ItyttThlngmty yh‘ -

Projekt w Inzynierii Ladowej WIL PK
(ABAQUS)

Tryb pracy:
* preprocesor — definicja zadania:
» geometria,

= oddziatywania,
= Siatkowanie,

+ generuje plik.cae (definicja zadania),

¢ generuje plik.inp (wsadowy do procesora),
¢ procesor — obliczenia,

+ generuje plik.odb, plik.sta (wyniki obliczen),
¢ postprocesor — analiza wynikow.
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*Heading
** Job name: Job-1 Model name: Model-1
** Generated by: Abaqus/CAE 6.13-3

*Preprint, echo=NO, model=NO, history=NO, contact=NO

**

** PARTS

*%

*Part, name=Part-1

*Node

1, 0., 0., 45,

2, 56., 0., 45,

2831, 5.98888874, 85.2222214, 85.
2832, 2.99444437, 85.1111145, 85.

*Element, type=C3D8R
1, 38, 37, 433, 434, 510, 509, 1809, 1864
2, 1, 38, 434, 39, 46, 510, 1864, 447

1934, 2831, 1521, 1522, 2832, 1505, 414, 415, 1506
1935, 2832, 1522, 381, 1642, 1506, 415, 36, 416
*Nset, nset=Set-24, generate

1, 2832, 1
*Elset, elset=Set-24, generate
1, 1935, 1

** Section: Section-1
*Solid Section, elset=Set-24, material=Material-1

*End Part
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*%

** ASSEMBLY

*%

*Assembly, name=Assembly
*Instance, name=Part-1-1, part=Part-1
*End Instance
*Instance, name=Part-1-2, part=Part-1
0., 0., 90.
0., 0., 0., 1., 0.,
*End Instance
*Instance, name=Part-2-1, part=Part-2
45, -25., 45,
*End Instance
*Nset, nset=Set-1, instance=Part-1-2
22,
*Nset, nset=Set-2, instance=Part-1-2
28,
*Nset, nset=Set-3, instance=Part-1-2

Thy

90., 180.

28, 31, 36, 331, 332, 333, 334, 335, 336, 337, 338, 374, 375, 376,

377,378
379, 380, 381
*Elset, elset=Set-3, instance=Part-1-2, generate
1017, 1935, 54
*Nset, nset=Set-4, instance=Part-1-1, generate
1, 2832, 1
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& Abaqus/CAE 6.13-3 [Viewport: 1]
[E] Fle Model Viewport View Seed Mesh Adaptivity Festwre TIools Plug-ins Help A - e x
DEE=EE B AR i1 23 4 Ak e WLENFFEOE A (R eI )

(e o K O By D B mensens M- BB NA R EEE
Model | Resufts Module: % Mesh M Model: [T Model1 || Object O Assembly @ Pare[S ]
& Model Database ¥ ke [‘_IL]

42 Models (1) e

£ Model-1 y

P

P
g

Materials
Calibrations
Sections
Profiles
Assembly
Steps (1)
Field Output Requests
History Output Requests
Time Points
ALE Adaptive Mesh Constraints
Interactions.
Interaction Properties
Contact Controls
Contact Initializations
Contact Stabilizations
#]] Constraints
{E Connector Sections
F Fields
Py Amplitudes
I Loads
L BCs
Iy Predefined Fields
Remeshing Rules
~[H Optimization Tasks
Y Sketches
~4 Annotations
£ Analysis

LB jobs

By Adaptivity Processes
[l Co-executions

- B Optimization Processes

SRR HEFET T b S EET

>
7S simuLia

Part 'Part-z' iz = solid part(l cell. 11 solid faces, 27 edges, 18 vertices) ~

Global seeds have been assigned

Quadratic tet elements {C3D10) will be used for the selected regions
930 elements have been generated on part: Part-2

Info: Boundary meshes ave alvays linear.

1983 elenents have besn gensrated on part: Part-2

Linear hex elements (C3DER) will be used for the selected regions

400 elements have been generated on part: Part-2

The nodel datebase has been saved to 'F:“SINULIANtestt.cae"

& nev model database has besn created

The nodel "Model-1" has been created.
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= & Models (T}
=l Model-1

L rar: Drzewo projektu:

[ﬁ,ﬁ Matenals

% parts (komponenty modelu),
#% Profiles . ., .
74§ sssembly materials (wlasnosci),

+ ofdr Steps (1)
B= Field Qutput Requests
% History Qutput Requests
bz Time Points
E;\; ALE Adaptive Mesh Constraints
E Interactions
E Interaction Properties

sections (cechy),

assembly (tgczenie komponentow),
K conac oo constraints (ograniczenia),

4@ Contact Initializations

P steps (etapy obliczen):
IE Connec tor Sections . . . .
o F foe » interactions (oddziatywania),

r\\; Amplitudes
[ Loads

b s = predefined fields (pola zewnetrzne),

[l Predefined Fields

= boundary conditions (warunKi

L Optimization Tasks
Sketches
Ry An%tati:tns b rzeg Owe ) y
= ti Analysis

%@ Adaptivity Processes
B Co-executions

*® & ¢ O o o

i7 o Optimization Processes
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= Create Part w

Mame: Part-i

Modeling Space
®) 3D (O 2D Planar () Axisymmetric

Type Options
i® Deformable

() Discrete rigid

() Analytical rigid

Maone available

(") Eulerian
Baze Feature
Shape Type
@® solid
() Shell Revolution
Swee
() Wire P
) Point

Approximate size: | 200

Continue... Cancel
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Tworzenie geometrii:
linie, & o
tamane, e -
elipsy, o
tuki kotowe, <M
docinanie, | FEFD
zaokrgglanie, )

® 6 ¢ O o O o
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Tworzenie geometrii:

o Edit Cut Extrusion >

End Condition

Type: Through All

J Extrude direction: [

=

Options
Mote: Twist and draft cannot be specified together.

[ Include twist, pitch: D (Dist/Rev)
[ Include draft, angle: EI (Degrees)
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Tworzenie geometrii:

o= Edit Revolution >

Parameters

Angle:

I Revolve direction: [3

Opticns

[ 1 Include translation, pitch: EI (Dist/Rev)

[] Pitch direction:

Sweep sketch normal to path

Concel
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¢ Mesh Controls

Technig

@ Acic
[]
[]
[]

() Bottom-up |:|

OK

The techniques currently assigned
to the selected regions will be left unchanged.

Assign Stack Direction...

Defaults Cancel
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Siatkowanie:

¢ czworosciany lub
prostopadtosciany,

¢ ograniczenia
generatora siatki,

¢ ograniczony rozmiar

zadania (1000
weziow).
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Dekompozycja obszaru ztozonego:
¢ podziat na bryty proste,
+ utatwia siatkowanie (algorytmy dekompozycji),

¢ umozliwia nadanie réznych wiasnosci fizycznych
w podobszarach.
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Siatka:
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Siatka:

o= Global Seeds >

Sizing Controls

Approximate global size: £

Curvature control

Maximum deviation factor (0.0 < h/L < 1.0): 0.1
(Approximate number of elerments per circle: 8)

Minimum size cantrol

(O] By fraction of global size (0.0 < min < 1.0) | 0.1

ab=olute value A< min = oDal =sIZe =
O By absol lue (0.0 < min < global size) | 0.9

Ok Apply Defaults Cancel
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Siatka
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Przypisanie typu elementu skonczonego

% Element Type X

Element Library Family 2= Element Type %
(® Standard () Explicit ) .

Acoustic Element Library Family 1; Elernent Type %
Geometric Order Cohesive (®) Standard () Explicit )

@ Linear () Quadratic Continuum Shell Acoustic Element Library Family
Geometric Order Cohesive @® Standard O Explicit 2
Wedge  Tet @® Linear O Quadratic Continuum Shell ACD'—ISFIC
Geometric Order Cohesive
[ Hybrid formulation Reduced integrati Hex Wedge @ Linear (O Quadratic Continuurmn Shell ~

Element Controls i i
[ Hybrid formulation

) Hex  Wedge
Hourglass stiffness: Element Controls

Hybrid f lati
Viscosity: (®) Use default () o [] Hybrid formulation
Viscosity: (@ Use default ()
. . . . Element Controls
Kinematic split: (®) Average strain
Second-order accuracy: () Yes (@ Mo P
Second-order accuracy: (O Yes @ No . . Viscosity: (®) Use default () Specify
] ] Distortion control: (®) Use default ()
Distortion control: (@) Use default O Second-order accuracy: (O Yes @ No
Distortion contral: (@ Use default () Yes () No
Element deletion: (®) Use default ()
C3D8R: An 8-node linear brick, reduced inte . 0.1
b Max Dearadation: (@) 1se default ()
Element deletion: (@) Use default () Yes () No
€3D6: A 6-node linear triangular prism. Max Dearadation: (®) Use default () Snecifu v

Mote: To select an element shape for meshing,

select "Mesh-» Controls” from the main C3D4: A 4-node linear tetrahedron.

Mote: To select an element shape for meshing,
0K select "Mesh-> Controls” from the main

Mote: To select an element shape for meshing,

0K select "Mesh-» Controls” from the main menu bar,

0K Defaults Cancel
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4= Edith| =¢ Edit N S Edith = Edit Material w0 M t ri *_

MName: |M Name: |M MName: | M Name: | Material-1

Descriptio| Descriptio] Descriptio| Description: P

o tos¢
Material  Material]  Materiall  Material Behaviors g Q S O S C 3
Density | | Density | | Density
Elastic Elastic Elastic L4 -
Plastic Plastic Plastic ‘ W asnOSCI
bipansia | Bipansid | Bpansi

. t
General Genera General  General Mechanical Thermal Electrical/Magnetic  Other & SprQZyS e,

Density | Elastic Plastic Expansion

r L]
Distribut  Type: |19 Hardeni| Type: | Isotropic e ‘ W+a S n OS CI

[ Use user subroutine UEXPAN

NI plastyczne,

Data Meduli hlumbe [¥]Use temperature-dependent data:

Numben  Numbel

ONoc Dot MNumber of field variables: 0 Y 4 .
.| e ¢ wspotczynnik
. 1 Expansion

Coeff alpha Temp

: rozszerzalnosci
cieplnej.

oK Cancel
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Materiat (temp. 20°C):
* gestosc = stal = tablice,

+ state materiatowe sprezyste = stal =
tablice,

+ state materiatowe plastyczne = proba
rozciggania,

¢ wspotczynnik rozszerzalnosci termicznej] =
stal = tablice.
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State materiatowe plastyczne — stal S325:

0 10 20
AL mm

30

o




Projekt

(ABAQUS)

State materiatowe plastyczne:

* sruby klasy 8.8,

* sruby klasy 10.9,

* brak potki ptyniecia,
¢ zniszczenie kruche.
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4 Edit Material

MName: Material-1

Description:

Material Behaviors

Density

Elastic

ion

Hardening: | Isotropic

e

[[] Use strain-rate-dependent data

[] Use temperature-dependent data

MNumber of field variables:

Data

(==L I - TS, T S TE Iy ¥

Yield
Stress
328900000
320000000
350000000
380000000
405000000
A20000000
AAD000000
A45000000

0.200

oK

0

Plastic
Strain
]
0.037
0.040
0.060
0.0:80
0.100
0.130

Other

Cancel
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Witasnosci plastyczne:

+ idealizacja proby
rozciggania,

* przyrost dtugosci na
znanej bazie
pomiarowej,

+ odksztatcenie
plastyczne =
odksztatcenie trwate.
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Materiat (temp. > 20°C) = krzywe normowe
(PN-EN 1993-1-2 EC 3)

¢ zaleznos¢ E=E(T),
¢ zaleznosc Y=Y(T).

Yo = Y20 'ky,®
E@ — Ezo 'kE,®
Vv = Cconst.
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Materiat (temp. > 20°C) = krzywe normowe
(PN-EN 1993-1-2 EC 3)

Reduction factor \Effective yield strength
Ko 11 _ keo=f, /1,
\\
0.8 -
\
\
0.6 - \
' \ ~\|  Slope of linear elastic range
0.4- \"'-. II.\ \\ k-‘-':F‘.l'fF‘l
Proportional limit \‘\ \
Koo =foolf, l——'\
0.2 A o = T 'y AN
0 T T T ] l__ — .--:-.d:,'?—-?-'h"‘h-—l
0 200 400 600 800 1000 1200
Temperature [°C]
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Cechy:

* typ materiatu,

¢ wiasnosci materiatu,

¢ przypisujemy do komponentow.

o= Create Section >
Mame: | Section-1 3 Edit Section Pt
Category = Type Mame: Section-1
(®) Solid Type:  Seolid, Homogeneous
Shell Generalized plane strain
IR . P Material: | Material-1 o B
() Beam Eulerian
Composite [] Plane stress/strain thickness: | 1
() Other QK Cancel




Projekt

(ABAQUS)

Asemblacja:
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Warunki dodatkowe: LB Em
. . . =B om
¢ ograniczenia, interakcje, LB 4@
obcigzenia, podparcie, -
+ naktadanie: oy IO
= Wybor rodzaju, b am
= definicja parametréw, o8 y:
= okreslenie instancji (komponentéw) na 1%

ktdre dziata. 2 i
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Ograniczenia:

# Create Constraint

Mame: | Constraint-3

Type

Tie

Rigid body

Display body
Coupling

Adjust points

MPC Constraint
Shell-to-solid coupling
Embedded regicn

Equation

Continue... Cancel

>
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o= Edit Constraint >

Mame: Constraint-1

Type: Tie

I Master surfaces m_Surf-11  [»

g

Discretization method: | Analysis default

!Slavesurface: s_Surf-11 [

[ ] Exclude shell element thickness
Position Tolerance
(®) Use computed default
() Specify distance:

Mote: Modes on the slave surface that are
considered to be ocutside the position
tolerance will MOT be tied.

Adjust slave surface initial position

Tie rotational DOFs if applicable

Cancel
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Interakcje:

= Edit Interaction *

Mame: Int-2
Type:  Surface-to-surface contact (Standard)
Step:  Initial

I Master surface: m_Surf-17 [

b

Sliding formulation: (@ Finite sliding () Small sliding

! Slave surfacer s Surf-17 [

5 Create Interaction Property x

Discretization method: | Surface to surface

Mare: IntProp-E [] Exclude shell/membrane element thickness
Degree of smoothing for master surface: &2
Type )
Ly Contact tracking: @ Two configurations (path) O Single conﬁguratmn (state)
Film condition Slave Adjustment  Surface Smoothing  Clearance  Bonding
Cavity radiation @® Mo adjustment
Fluid Ca?itjl' (O Adjust only to remove overclosure
Fluid Exchange (O Specify tolerance for adjustment zone: |0
Acoustic impedance W (O Adjust slave nodes in set:
Continue... Cancel
Contact interaction property: | IntProp-1 M B

Options: |[nterference Fit..,
Contact controls: | (Default) 4

OK Cancel
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S Edit Contact Property

Marme: IntProp-1
Contact Property Options

Tangential Behavior

Mormal Behavior

Mechanical Thermal Electricg

Tangential Behavior
Friction formulation: | Penalty

Shear Stress  Elastic §

Directionality: ®) Isotropic (O A
[[] Use slip-rate-dependent data
[[] Use contact-pressure-depend
[[] Use ternperature-dependent d
Nurmber of field variables:
Friction
Coeff
0.5

oK

5 Edit Contact Property

Mame: IntProp-1

Contact Property Options

Tangential Behavior

MNarmal Behavior

Mechanical Thermal  Electri

Tangential Behavior
Friction formulation: | Penalty

Elastic|

Friction | Shear Siress.
Shear stress limit: (®) Mo limit
() Specify:

oK

5 Edit Contact Property X

Mame: IntProp-1

Contact Property Options

Tangential Behavior
Mormal Behavior

Mechanical Thermal Electrical F 4
Tangential Behavior
Friction formulation: | Penalty ~

Friction = Shear Stress

Elastic Slip |
Specify maximum elastic slip (Standard only):
(®) Fraction of characteristic surface dimension: | 0,005
() Absolute distance:
Elastic slip stiffness (Explicit only):
(®) Infinite (no slip)
(O Specify:

0K Cancel
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5+ Edit Contact Property

Mame: IntProp-1
Contact Property Options

T: ial Beh

:Mormal Behavior

Mechanical Thermal Electrical

Mormal Behavior
Pressure-Owverclosure: "Hard" Contact

Constraint enfercement method: | Default ™

Allow separation after contact

0K Cancel
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Pola zewnetrzne:

2= Create Predefined Field ot

4= Edit Predefined Field X

Mame: | Predefined Field-3 ] ]
Marme:  Predefined Field-2

Step: | Initial P Type:  Temperature
Step:  Initial
Region: Set-3 [3

Cat T for Selected St
areqory Ypes Tor selecte P Distribution: Direct specification M

O T':mp:ratun: Section variation: Constant through region

Fluid Material assignment
O] Other Initial state

............... f Saturation
Void ratio

Pore pressure

Magnitude: 20

Fluid cavity pressure

oK Cancel

e e Es R L L
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Podparcie:

S Create Boundary Condition X
MName:
Step: | Initial I

Category Types for Selected Step

(® Mechanical Symrmetry/Antisymmetry/Encastre
Fluid Displacement/Rotation
Yelocity/Angular velocity

(O Electrical/Magnetic
Acceleration/Angular acceleration

Cth
O ol Connector displacement

Connector velocity 4= Edit Boundary Condition *

Connector acceleration
MName: BC-2
Type:  Symmetry/Antisymmetry/Encastre
Step: Initial
Region: Set-7

CSYS: (Global) [3 L

(O XSYMM (U1 = UR2=UR3=0)

(O ¥SYMM (U2=UR1 = UR3=0)

(O ZSYMM (U3 = UR1 = URZ=0)

() XASYMM (U2 = U3 = UR1 = 0 Abaqus/Standard only)
() YASYMM (U1 = U3 = UR2 = 0 Abaqus/Standard only)
(O ZASYMM (U1 = U2 = UR3 = 0 Abaqus/Standard only)
(O PINNED (UT=U2=U3=10)

(O ENCASTRE(U1=U2=U3=UR1=URZ=UR3=0)

oK Cancel
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Obcigzenie:

o= Edit Load x
5 Create Load X Mame: Load-3
Name: |Load-2 Type:  Pressure
Step: | Step-1 fid Step: Step-1 (Static, General)

Procedure: Static, General .
“ Region: Surf-23
Category Types for Selected Step

® Mechanical | Concentrated force 8 Distribution: | Uniform v )

herma Morment
Acoustic Pressure Magnitude: | 1000
Shell edge load

uid - . Surface traction Am p“tude: Eﬂ_amp:] [ P\?
O Electrical/Magnetic Pipe pressure

viass diffusion Body force
) Other Line load
Gravity
Bolt load W

Continue... Cancel

QK Cancel
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Analiza (ABAQUS Standard):

+ analiza przyrostowa,

+ poszukujemy konfiguracji rownowagi na
kolejnych krokach przyrostowych,

¢ etapy analizy (steps):
= initial (oddziatywania wstepne),
= Ssekwencja przyktadania obcigzen,

= obcigzenia z poprzedniego kroku sg dziedziczone
(mogg by¢ modyfikowane),

= Oobcigzenia na danym kroku mogg miec rozne
programy przyktadania.
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Analiza (steps): o o

+ E Interactions (3)

iNtti " + [ BCs (1)
4 In Itlal . + [l Predefined Fields (2)
=8 Step-1
+ B= Field Output Requests (1)

[ | i nte ra ij e y + Ef' History Output Requests (1)

Bm ALE Adaptive Mesh Constraints

= warunki brzegowe, VT ections )
+ [ BCs (1)

= predefiniowane pola, 7 L Predeined i 0

E;‘b Load Cases
=l o8 Step-2

+ kolejne kroki: & s
. . . B;p ALE Ada.ptive Mezh Constraints
= dziedzicza z poprzednich, B ety
+ [ BCs (1)

u ObCIa_ZGr] |a ] 3 [y Predefined Fields (2)

E;‘b Load Cases
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Parametry numeryki:
* rownowaga,

¢ catkowanie,

¢ Krok czasowy,

ustalane niezaleznie dla kazdego
kroku analizy.
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Parametry numeryki:

S Edit Step ®
MName: Step-1
Type: Static, General

" Basic  Incrementation O & Edit Step %

» Edit Migeom > intion:
9 Description Name: Step-1
Include or ignore the nonlinear effects of Time period: 1 Type: Static, General
large deformations and displacements, Nigeom: On ./ Basic |Incrementation ! Otf a
S Edit Step e
Automnatic stabilization: | Mo Type: Automatic Fixe
StEP NIQEGI'II yee @ © MName: Step-1
Initial MNiA Maximum number of increme Type: Static, General
Include adiabatic heati Initial
Step-1 [ Include adiabatic heating Basic  Incrementation
Increment size: | 0.1
Step-2 Equation Solver
Method: ®) Direct () lterative
Matrix storage: @ Use solver default (O Unsymmetric (O Symmetric
0K Cancel E Solution Technique
Solution technique: ®) Full Newton () Quasi-Newton

Convert severe discontinuity iterations: | On

Default load variation with time

(O Instantanecus (@) Ramp linearly over step
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Zarzadzanie zadaniem:

¢ utworzenie,

¢ zapis pliku wsadowego,

+ formalna kontrola poprawnosci,

¢ uruchomienie analizy,

¢ nadzor nad przebiegiem procesu,

* rozwigzywanie ewentualnych problemow,
* wyniKi.

“. \"-\.‘ - .f i
% - |
"\\/I "'“-..,\.,.l'
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Zarzadzanie zadaniem (plik.sta):

== Test 4 Monitor - O X

lob: Test 4 Status: Aborted

Severe . . -
5 lob Manager Step  Increment  Att Dli:::n ﬁi:;‘ TI.::;?I Tir;lr::?:eq Tir?l:l'EPF Tlml‘:::LPF
Name 1| 2 129 2 1 4 5 191437 0.914268 1e-05
2 130 1 1 1 2 191438 0.914378 1e-05
2 131 1 0 1 1 191438 0.914393 1.5e-05
2 132 1U 1 7 3 191438 0.914393 2.25e-05
2 122 2U 0 4 4 191438 0.914393 1e-05 v

Log 'Erru:urs 'Warnings Output DataFile Message File  Status File

Tirne increment required is less than the minimum specified

Abaqus/Standard Analysis exited with an error - Please see the message file for possible error messages if the file exists,

Create... Edit...
Search Text

Text to find: [ Match case JL Mext f{} Previcus

Dismiss
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Wyniki - siatka:
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Wyniki:
* W przestrzeni - mapy:
s przemieszczen,
= haprezen,
» odksztatcen (catkowitych, sprezystych, plastycznych),

¢ W czasie’:

= Zmiany powyzszych wielkosci w wybranym punkcie w
trakcie analizy,

= wielkosci pochodne.
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Technika prezentacii:
+ widoki, przekroje,
* widocznos¢ komponentow,
¢ obrébka wynikow:
= wartosci ,surowe”,
= Usrednianie w weztach,

¢ ocena jakosci rozwigzania.
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Wyniki — przemieszczenia catkowite:
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Wyniki - naprezenia zastepcze HMH.:

h
1AL
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Wyniki - naprezenia zastepcze HMH.:
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Mnoznik obcigzenia:

¢+ siatka 1 — 3.832

¢ siatka 2 — 3.028

¢+ siatka 3 — 3.200

Maksymalne przemieszczenie catkowite:
¢ siatka 1 — 2.973

¢ siatka 2—-17.700

¢ siatka 3 — 10.442
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izacja wynikow:

d# Common Plot Opti

Color & Style
Render Style

() Wireframe () Hig
() Filled (@) Sha
Deformation Scale Fz

(® Auto-compute <
() Uniform () MNond

oK Apy

Instytut Technologii Informatycznych
w Inzynierii Ladowej WIL PK

1# Common Plot Opti

Basic

Color
Edges in wireframe/h
Edges in filled/sh
Fill coler in filled, sk

Allow color code g
w . . .
options in this dia

Mote: Color code se
when contour

Edge Attributes
Style: T
OK Apj

:; Common Plot Opti

Basic Color & Style
Labels and Symbols
Set Font for All Mode
[] Show element lab
[ ] Show face labels
Show node labels

[] Show node symbd

Color Code
Allow color code g
options in this dia
Probe Annotations
Set Font Color; (B

oK Apy

1# Common Plot Opti

Basic

Colors

Color & Style

Style

Length: | Medium

Face normal;
Beam tangent:
Beam nl:

Beam nZ:

Line thickness:

0K Apy

d# Commen Plot Options

Basic Color & 5tyle  Labels

Scali
caing [ ] Shrink elements

Translucency

[ ] Scale coordinates

oK Apply Defaults Cancel
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Zrzut wynikow do pliku:

5 Active Steps/Frames X
Selection Aids
Select from: Select by: Global range:
O] Allsteps, ) Time/Length  Min: 0
() Selected steps Max: -]
() Selected framez (@) Frame Increment: |1
Selected frames: 7
[] Unselect duplicate first frames Update Selection
Step Name Description Time  Period
v’ Step-1 0 1
B+ Step-2 1 0.875
v 41 Increment O Step Time = 1
v 42 Increment  1: Step Time = 1.025
v 43 Increment  2: Step Time = 1.05 W
oK Apply Cancel

w Inzynierii Ladowej WIL PK

5 Report Field Qutput x
Ste 1} Report Field Qutput ot
O Steps/Frames

() Specify
Step: 2, Step-2
Oy Frame: 35 of%
v (® All active steps/frames | Active Steps/Frames...
ar
O Variable |Setup |
Pad  File
Cli  Mame: | abaqus.rpt Select...
[~] Append to file
) Output Format
) (® Annotated format
[] Separate table for each field output variable
() Comma-separated values (C5V) :Q'-
)
Sort by: | Element Label
(®) Ascending (O Descending
Page width (characters): ® Mo limit () Specify: |80
Murmber of significant digits: | 6=
Ed Mumberformat: | Engineering
Se

Data
Write: Field cutput Column totals Column min/max

Cancel

QK Apply Defaults
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L |
Wykresy W fU n kC_l | % XY Data from ODB Field Output X
5| % XY Datafrom ODE Field Qutput X
».
czasu A serame
) s Mote: XY Data will be extracted from the active steps/frames |Acti1,re StepsfFrames...I
A
Variables  Elements/Modes
5 Create XY Data Pt R Selection
Source ¢ Method Add Row | Delete Row
D QDB higtgr}r Dutput Pick from viewport Part instance Node labels
Node labels PART-2-1-LIN-1-2 2623
Mode sets
O Thickness Internal sets
() Free body
() Operate on XY data
() ASCII file
Highlight items in viewport
() Keyboard
() Path
E
Continue... Cancel g
Save Plot Dismiss




