Universitat Rostock l O O

Lehrstuhl fir Werkstofftechnik MATERIALS

Praktikum Simulation in der Werkstofftechnik

2D-Spannungsanalyse (direkte Knoten- und Elementgenerierung)

N X NN
a
gegeben:
a = 1500 mm b =1000 mm
c =600 mm d =300 mm
r=100 mm t=15mm
E = 2,1 10% N/mm? p =10 N/mm?
n=0,3
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Tutorial zur FE-Analyse mit MSC Mentat/Marc 2014.0.0

Arbeitsverzeichnis und

u Marc Mentat 20140 ] {ﬁdblt) maodel2mud - [M)

ﬁ File Select \"IEJ\ Tools Window  Help Datel n am e n fes tl eg en
+] New — : E '.“ } LS.
; £ Open.. Coord. Syst. | Geo FI |e
Merge... epair Geome’ o
E Description... I’E?I?Sisuggds B |C u rre nt D I re Cto ry‘
e e-Automesh Verzeichnis wahlen

; ke Save and Exit
b Saveas...

Restore vi Save AS
g - Dateiname eingeben
= | Import L3 ")
Dp Export 4 Bem.-

oy Keine Umlaute, Leerzeichen,

Edit File. .. .

Sonderzeichen usw. verwenden.

Exit . . ' .
’— Dies gilt fur den Dateinamen, aber
auch fur den Ordnernamen.

Elementnetzgenerierung

n Marc Mentat 2014.0.0 {64bit): schq

File Select Wiew Tools Wind|

El= ¥ s kol IGeometry & Mesh|

X

g Geometry & Mesh | Tables & Coor|
Length Unit ¥ Check/Rep3]|

% Geometry & Mesh Curve Divisi

= Renumber Solid Mesh §

5

=

Basic Manipulation Pre-Au

Gitternetz anpassen und

- ; aktivieren
i /// 1—)' L)' F‘; ¢ %)X @ Analysis Class | Structural
rties ﬂ Coordinate System s Boundary Comdite s Adaptivity | Loadcases | Jobs | Results
kh || & Grid [ Axes SetAxes ||stretch New [ 1dentify Coord”‘]ate System
ge O] Subdivide
k U Domain pdl Sweep Template File
L L Coordinate System Model Sections
U Spacing 100
- 600 Grid
V Domain
500

¥ Spading 100 Edl {

lU Domain| -1500,1500
= U Spacing| 100

@ Rectangular e L | R N e e S

Cylindrical ol R | b D e Sl e e b e A Domaln '600,600
Ao | R e e
o T | Spacing 100
e
L - - - - - - - e e e e
S i iiiiiiiiiiiii oK
s = |sasacascanossccaan g
Translate Rotate
| Save Load
|l QK J|
P Wndow teb Grafikausgabe an Gittergrof3e
| T § anpassen
5 & Coord, Syst. | Geo
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-
I3 Marc Mentat 2014.0.0 (644

E File Select View Tools|

n Geometry & Mesh ﬂ

o |

Bl Ll

x

5 Geometry & Mesh | Table:
Length Unit ™ Che]

§ Geometry &Mesh | | Cur

= Renumber Soli

£

= Basic Manipulation

X/ Model | List

Geometry
Points Add | Rem | Edit | Show
Add Between

Curves Add = Rem | Edit  Show

Line -
Surfaces  Add | Rem | Edit |Show

Quad ~ | [£] Twim
Solids Add = Rem Show

Block -
Clear

Mes
MNofes Add | Rem JEdit Show
éf Between

Elements Add | Rem Edit | Show
Quad (4) hd

Clear

QK

Knoten erstellen

Geometry & Mesh

Nodes

400,300,0
400,0,0

Bem.:

Zahlenwerte kdnnen getrennt
durch Komma oder Leerzeichen
eingegeben werden.

Zudem konnen durch Mausklick
Knoten an Gitterpunkten gesetzt
werden.

Quad =[] Tim
Solids Add  Rem
Block
Clear
Mesh
Modes Add | Rem | Edit

Add Between
Blements  Add | Rem | Edit
Quad (4)

Clear Line (2)

I
Line {3) W
Tria (3)
Tria (6)
Quad (%)

Elementdimension festlegen

Element erstellen

Elements

nacheinander Knoten 1
und 2 auswéahlen

rt Expand Relg

ate Move Solid

Operations

Toolbox | Links || Initial Conditions | Boundary Conditions =~ Mesh Adaptiv]

ture  Intersect  Reylve Subdivide
Sweep

Bbdivide elements and curves

[ subdivide S

Divisions 1

Eva

Bias Factors

Curves i
Refine é
Elements To Quad
Elements To Hex

Advanced Projection Settings

| Refine Skin
Il Thickness 0.1
Divisions 1

il Direction Inward
Refine Skin 2D

Refine Skin 3-D

oK

Element unterteilen

Subdivide

51,1
Bias Factorg -0.5,0,0

oK
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Operation;

ttach Conver e ! Stretch
hange Class  Defgffure  Intersect  ReWalve Subdivide
heck Dyplicate Mave Solid: Sweep

Blu

) Expand

Expand

Centroid
400 o
Scale Factors
1 1 1

400

1] 0 9
Translations
1] 0 0

Mode @ Remove (O) Shift
Reset
Expand Elements

Advanced Expand

OK

Elements -

Rotation Angles (Dearees)

From / To

Repetitions 10

© Save

Symmetry Grid
Edit

Coordinate Sys

Elemente expandieren

Expand

400,400,0
IRotation Angles| 0,0,9
10
[Expand Elements|
oK

TS = =
LI (s chanes). [ 00 ==} 1§ £ XSS E] K B D | e s
Wireframe vs. Solid ¥ leometric Properties | Material Properties | Contact | Toobox | Links | Initial Conditions | Boundary Conditions | Mesh Adaptivity | Loadd]
il Identify » | | curves Volumes Convert  Expand  Relax Stretch  Symmetry Grid Nef
¢ Planar 2DRebars | | Change Class Defeatwre Intersect Revolve  Subdvide Edit
Plot Surfaces Check. Duplicate  Move Solids Sweep
o Plot Control... | [ Plot Control e Operations Coordinate System
o visthey... Draw r=ouu
o Tansiucency... [¥] Nodes Settings
) Triad Settings... [¥] Elements Settings
Points Settings
Identification Contral... i e
View Surfaces Settings
e Solids Settings
Spaceball Cavities Settings
Spaceball Control... | Matching Bounds
Lighting Boundary Cond's Settings
onfoff 3 [E] 1nitial Cond's Settings
Lighting Control P Lirks Settings B Node Plot Settings =
s REEZ's Settings Draw
RBE3s Settings Nodes
Graphics Font g RROD's Settings < Labels Attach Info
__E- Orientations Settings [0 coords/Transipéfs info
[ Loadcases Settings Related Plot Settings
Disc. DOF-Sets Settings Transformation
B Settings General Plot Cantrol
rizgsEion SRS Resst | Draw | Redraw | Regen
Sample Points Settings
Adapgs Settings £
Elements Oocaid @

Knotennummern anzeigen

Nodes

R
@EI
5|3
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X

B
=
=
X
2

Length Unit ™
Geometry &Mesh
Renumber

z
z

a
i

) Geometry & Mesh

S s "E:El TS @
+ D & F O &P P~
—— Tables & Coord. Syst. | Geometric Properties

peck/Repair Geometry
ve Divisions

Curves Volume;
Planar 2D Rel
Surfaces

tomesh

Geometry

Knoten editieren

IGeometry & Mesh

y=ouu

* | B Stretch B
Bias Factor 0
Nodes
oK

Attach Convert Expand elax Stretch Symnitry Grid New
Change Class  Defeature  Intersect (\Revolve  Subdivide Edit
Check Duplicate  Move s Sweep

Operations Coordinate System

[ tdentify

Template File

Model Sections

= [ sd = i
o - Points Add | Rem Edit Show R NOdeS Edl
.
e Add Between -
g Curves | Add | Rem || Edit | Show | 124
==
It - | |[ W
i ine
a Surfaces  add | Rem | Edit Show & 800 O O
I Quad = | [ Trim =) 1
Solids Add | Rem Show
Block =
Clear
Mesh
Nodes Add  Rem Edit Show
Add Bebweel oty o nod [Pl
Elements Add | Rem | Edit Show #
Quad (4) - -
Clear
oK

Knotenpfad strecken
Stretch

114, 116, 118,
120, 122, 124

Bem.:

Die Auswahl kann auch mit der
rechten Maustaste oder durch #
bestatigt werden. Mit der mittleren
Maustaste wahlt man Knoten ab.

134,132, 130
128, 126, 124

0 subdivide R
2
Divisions 1
1
o
Bias Factors a
o
Elements Curves
Reset Refine

Elements To Quad
Elements To Hex

Advanced Projection Settings

Refine Skin
Thickness 0.1
Divisions 1
Direction Inward b

Refine Skin 2-D
Refine Skin 3-D

OK

071 oo 13 134
5% o s
T 1
5
x 3z
o 46* 09 i
®
5 N i)
sy 05 a0
X
e 3
S s 1 28
L R i
Lize
14 ® 18, 20 Nj2z2 N2
¥

Elemente unterteilen

2,1,1
0,0,0
[Elements| 47 ...56

R

w

em.:

Die Elementnummern kann man
ebenfalls Uber das
View/Plot-MenU anzeigen lassen.
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Knoten erstellen

IGeometry & Mesh

Nodes

0,300,0
0,0,0

Elementdimension festlegen

Quad (4)

Element erstellen

194, 195, 140, 9

Elements

Elements To Quad
Elements To Hex

Advanced Projection Settings

Refine Skin
Thickness 0.1
Divisions 1
Direction Inward

Refine Skin 2-D
Refine Skin 30

OK

I subdivide =
2
Divisions 1
1
0
Bias Factors o
o
Elements Curves
Reset Refine

égg 190
=
i1 7 ket
e s
16 19 .
> >
25 26
Lpa6 33

Element unterteilen

Subdivide|
Divisions 5,6,1
Bias Factors| -0.5,0.5,0
Elements 77
[End List (#)

Elemente unterteilen (siehe Abb.)

Divisions| 2,1,1
Bias Factors| 0,0,0
[Elements| 102 ... 107
[End List (#)

oK

m Geometry & Mesh &
Geometry
Points Add  Rem | Edit | Show
Add Between

Curves Add  Rem | Edit | Show
Line 7

Surfaces  Add  Rem | Edit | Show

Quad = | [ Tim
Solids Add | Rem Show
Block b
Clear
Mesh
Ngdes Add  Rem it | Show

gefineen
Elements  Add Rem | Edit |Show
Quad (4) -

Clear

0K

”ﬁjx

Knoten erstellen

Nodes

800,600,0
500,600,0

Element erstellen

Add
275, 276
29,194

Elements
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[ subdivide = Element unterteilen

5

R Subdivide

0.5

Bias Factors E‘S . . . k = DIVISlonS 5,4,1

Elements Curves
= = Bias Factors| 0.5,0.5,0
Elements To Qua

Elements To Hex

120

Advanced Projection Settings

Refine Skin
Thickness 0.1 End List #
Divisions 1
Direction Inward bt

Elemente unterteilen

2,1,1

0,0,0

121 ... 124
oK

Refine Skin 2-D

Refine Skin 3-D

oK

41

?ﬁx

T =] —— Knoten duplizieren

Centroid
0 0 0 -
Scae Factrs Duplicate
1 1 1
Rotation Angles (Degrees) "
: o a ranslations |100,0,0
Translations From /To i
100 0 0 ks
Repetitions 1
Nodes Elements Points N 0 d es
Cuves | Sufaces | Solids
Ties Servos Springs
Knoten rechter Modellkante
Combined
[¥] Modes  [¥] Elements [¥] Points 3
urves (9] Surfaces [7] Soids End List (#
es [ servos [ springs
[¥] REE2s [¥] RBE3's [¥] RROD's
[¥] cavities
Duplicate
Reset
oK

e = Elemente erstellen

Geomelry
Points  Add | Rem | Edit |Show
Add Between EI m Add
Curves  Add | Rem | Edit | Show ‘ il nts
Line = a o . —

Surfaces  Add | Rem | Edit | Show

jeweils Knoten i, j, k, | des

Quad | [7] Trim
Elements entgegen dem

Block - . - .-
Uhrzeigersinn auswéhlen,
e bis eine neue Elementreihe

AL erstellt ist

Elements Add | Rem | Edit  Show

Quad (4) =
Clear

oK
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m Duplicate | ﬂ,,l
Centroid
o 0 0
Scale Factors
i 1 il
Rotation Angles {Degrees)
1] o 0
Translations From /To
100 o 0
Repetitions 6
Nodes Elements Points
Curves Surfaces Solids
Ties Servos Springs
RBEZ's REE¥'s RROD's

Operations

Duplicate

—d = |28 4
B =
Reset az 55
oK. > b4
33 il

Coordinate System Model 5

Elemente duplizieren

Repetitions 6

siehe Abb.
oK

u Symmetry =
Symmetry Plane
Point
1] ] 0
Mormal From [ To
1] 1 0
Nodes Elements Paints
Curves Surfaces Solids
Ties Servos Springs
RBEZs REE3's RROD's
Combined

[¥] Nodes [¥] Elements [¥] Points
[¥] curves  [¥] Surfaces [¥] Solids
[#] Ties [¥] servos  [¥] Springs
[#] rEEZs ¥ RBE3s  [¥] RROD's
[¥] cavities

Symmetry

Reset

OK

Elemente spiegeln

Symmetry

0,1,0
oK

Sweep @

Tolerance 0.0001

Mode Merge ¥

Sweep

Nodes Elements
Paints Curves
Surfaces Al %
Remove Unused
Nodes Points
Visible Invisible
All Free Nds All Free Nds
All Free Pnts All Free Pnts
Advanced Projection Settings

oK
)

All

Bem.:

Durch den Sweep-Befehl werden
z.B. Knoten mit selben
Koordinaten innerhalb einer
Toleranz zu einem Knoten
zusammengefasst. Diese
Toleranz lasst sich anpassen. Bei
grol3erer Toleranz werden auch
korrekt nebeneinanderliegende
Knoten zusammengefasst.
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) Renumber M

Start 1
Increment i
Creation Order
- —— | All Geometry And Mesh|
Blements | 356 Al | List
Points )] Al | List
Curves 0 Al | List
Surfaces 0 Al List
Solids 0 Al | List

All Geometry And Mesh

Directed
Direction From / To
0 1] 1]
Nodes 415 All List
! Elements 366 All List

Modell Gberpriifen

% I [ check [ = ] Check

— Fix_x Check Elem .

i : Upside Down (2-0) ide Out |U pSIde DOWI’] (2'D)|

ﬁ:ﬂ: E Fi_y istorted ro Volume

@ Aspect Ratio Cross Elements

% streck&n\ast nE - .

d r— Bem.:
e Es werden Elemente
g shels selektiert, die nicht rechts
earient Element - - .

n =g orientiert im globalen

# o Koordinatensystem definiert

sind.

Flip Elements|

All Selected
oK
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Geometrie der Struktur

— - g g
0 B P E G AR Geometric Properties|
; Geometry &Mesh || Tables & Coord. Syst§ | Geometric Properties G eometl’l ee | q e nSChaften
: Neu}\'éSirucmral) - - T festleqen (ESZ)
E Axisymmetric L4 Lptrir e ‘N eW (StrUCtU ral)‘
he _I Planar + Straight Beam
3 |— Gap/Friction b Curved Beam .
HW s ) Geometric Properties @
o o e .
Plane Strain Rebar Properties ane Stress
Normal To Plane .
Flane Strain Membrafﬁe Rebar i = E | e me ntd i Cke festleqen
Flane Strain Compaosite (Gasket Element Technology
nterface [[] Assumed Strain T
;::hi]l:g [[] constant Temperature ThICkneSS 15
Elements
All Existing
Elements Add | Rem
oK
Materialgesetz
LLn — T T T - -
G Material Properties
Geometry & Mesh | Tables & Coord, Syst, | Geometric Properties
New ¥ Import Nen Materialtyp festlegen
Finite Stiffness Region 4 Standard I}
Infinite Stiffness Region » et oo
Model | List Mixture — : :
& @ schebeor Rebar Finite Stiffness Region|
' Mesh (781) :
= %55 Geometric Properties (1) D s BT Standard
= St;ucthaI Planar Plan ~ Gasket
% geomi PSHELL
fr—r=—r=r

e I e = 0

) Material Properties

Mame | materiall

Dichte festlegen

Mass Density 1

_;§ Type | standard
Region Type
Finite Stiffness .
S E-Modul und Querkontraktions-
P Density : zahl festlegen

Design Sensitivity /Optimization

Other Properties

Show Properties  Structural + |Y0u ng’s Modu IUS| 210000
Type  Elastic-Plastic Isotropic = Shell/Plane Stress Eements
) g g 5
Undate Trdness Poisson’s Ratid 0.3

‘Young's Modulus 210000 Table

Poisson's Ratio 0.3 Table

Elements

[ viscoelasticity [ viscoplasticity [ Plasticity O creep

[ Damage Effects [ Thermal Expansion [ cure Shrinkage XIStI ng

[ Damping [ Forming Limit [ Grain Size

Entities

Elements Add | Rem | 368

oK

OK

v
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T —

Randbedingungen

Mew (Structural) >
Fixed Displacemey

Fixed Acceleration
Point Load

—  Edge Load
Face Load
Global Load
Gravity Load
Centrifugal Load

Geometry & Mesh | Tables & Coord. Syst.

E Identify
le) *

onditions

B N

Geometric Properties | Material Properties | Contact | Toolbox | Links | Initial Conditios

‘
€ Boundary Conditions

) [Mair]

Boundary Conditions|

Dirichlet-Randbedinqung
(Auflagerbedingunq)

[ Boundary Condition Properties =
Name | apply1
Type | fixed_displacement
Properties
Method  Entered Values =
Reference Position  Pasition At Activation OFBC =
Time Dependence | Tables =
[¥] Displacement X 0 Table
[ Displacement ¥
| Displacement Z
[T Rotation Z
Entities
Modes Add Rem 0
Paints Add Rem 0O
Curves Add Rem 0O
Surfaces Add Rem 0O
Clear OK

INew (Structural)|

[Fixed Displacement]

fix_x

Displacement X 0

NODES

Symmetrierand markieren

oK

INew (Structural)|

Fixed Displacement

fix_y

Displacement Y| 0

Nodes
Lagerknoten auswéhlen

oK
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Neumann-Randbedingung
[0 Boundary Condition Properties (=] i) (Kl’aftl’andbedinqunq)

Name | streckenlast
Type | edge_load

INew Structural

ESorierhe: Gn e e 400 A A dis de3
Method  Entered Values = i o dads Lackh L4 Lo laffs Laes
Time Dependence  Tabl - Thntammnsiat i ne % ol Lo T am Tav Tars ars
s Edge Load
D}-DShEllElements - = ot 2 - - o " = PR
loadMode  Force fUnitArea = S ae i
o e I 75 51 IR e | Name) streckenlast
- &
[ Shear Load wan g{g 43?4 S 2o dat a7 bk Jars laan
[¥] Load Active In Contact Jos aafos N 2l [sz [sz Jam Jag [azs Lerson _
e / I pEpt gty Pressure| 10
- - . 3 b 2}
Entities o2 Tex Ao L7 Ladh e Lo 1785 1784 Ja14
Edges Add | Rem |13 S Jo 1 1] 2 g0 7 50 d7ss 1y trEa 1o i Jazn
G o0 e o L7 1 ATe az i aTeh ar i Ad AR2e

B * | [Edges Add
obere Modellkante
markieren

i B D D )
5 Fich Pk Ep N gl o g gl )

Geometry & Mesh | Tables & Coord. Syst. | Geometric Properties | Material Properties | Contact | Toolbox | Links | Initial Conditions | Boundary Conditions | Mesh Adj @

New (Structural) ¥ Show Menu Identify

New (State Variable) ¥ Edit Plof settings ¥

New (General) ™ Tools ¥ Pr Identify boundary conditions | 3
—— Identify]

Model | List —

1 [ scheibe-01
i 5 Mesh (781) H
TP ety |f Es warden alle RB farblich
£ Structural Planar Plan... | 75 . . .
& neamy = M unterschiedlich angezeigt.
il s (1 L L L L L L yss L L L mnziriadueds ods oio a0 i aiteafis de3
i Standard (1) %]
materiall ol Grecierietiie L e R i 5 1320 Ladfs Ladie Ladf7 lachs Lao Laso
= Wi Boundary Conditions (3} B R A A e
BB Stuctral Foed Displ, || =] =7 = 0 0 0 2 e 00w e
b . sholulelals
ey ol L fee L Lt
Wi Structural Edge Load B C e = A Hnchy Fio 78 cFic e rieh D)
Y SEjé)swEd‘E”‘ESt P e ?ig :fg-é‘ A g3 gttt da e ko o
= 9% Nodes (2) — 8 Lagal 175 135 1585 198 1385 158 1587 leerson
¥ fix_x_nodes = ;ﬂ 6'" - f 047 o 784|725 L L7477 46 dane
L @ .
At lca Tl shalnle belalil.
W] @ streckenlast = 0 30 o 1757 LoSs s S lréh faeo
7 21 471 4780 a7B3 4754 A7B5 1726 4526
3
50
5 75 L Ly Ly L L L7 Taaq
& Fadrds L e e Lo ¥a [ s Lase
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J—— Belastungsfalle definieren

Geometric Properties | Material Properties | Contact | Toolbox | Links | Initial Conditions || Boundary Conditions =~ Mesh Adfptivity = Loadcases | Jobs s
u Loadcases
[ Loadcase Properties ‘ = |
Name lcase 1
=l | Tvpe Structural .
= S Static
“ | Clioads [ Inertia Relief
< g
= Oc
- [&] y=spo, o, ST LRsRR 5 i1s
g L Fadadh 1o
B vl iy
Oc -
o .
0 S e Uberprdfen, ob alle
b - ¥ .
Solution Control o b |k o N {5 :ﬂ‘ﬁ Randbedlngungen
: S i 7 T 5 = H
Convergence Testing S ot = LS R A i ausgewah |t SI nd
= Mumerical Preferences iﬁ K1, o = 2'5
F% | | Total Loadease Time 1 [ Termination Criteria e v i Y f i
# Stepping Procedure 5?3 52;2 'f i
et Fixed @ Constant Time Step 1 #5teps |1 L ——= i 475 4]
Adaptive Muiti-Criteria £
© Arctergth # Stepd 1
i PR i e
(©) Temperature e 8 §£§‘£‘Jﬁf4 % O! ;
Automatic Time Step Cut Back ¥
# Cut Backs Allowed 10
Loadcase Results ;
[ Deactivation / NC Machining
[ Input File Text [ include File P
| Title
Reset QK
E"ﬁ
] "

FE-Job vereinbaren

B Element Types ﬂ

Analysis Dimension

Planar -
Salid
Solid Composite/Gasket ‘ S|
i _ Element Type
Membrane
e I Planar Solid Structural Element Types ==
Miscellaneous Analysis Class | Structural
Clear |[C] IDTypes [[] ID Tria Quad
o 3 3 4 E 3 3
Plane Strain Full Integration & 125 11 27 91 a3
Plane Strain Full &Herrmann Formulation 155 128 a0 52
Plane Strain Reduced Integration 115 54 QUAD
Plane Strain Reduced & Herrmann Formulation 118 53 4
Flane Strain Rebar 143 a5
PLANE STRESS
Generalized Plane Strain Full Integration 19 29 FULL INTEGRATION
Generalized P.5. Full & Herrmann a1 34
Generalized Plane Strain Reduced Integration 56
Generalized F.5. Reduced &Herrmann 60
Generalized Plane Strain Rebar 4
/\
Plane Stress Full Integration 0 II EXIStI n 9
Plane Stress Reduced Integration @
" _———
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Structural

[= e | |
0 Job Properties =]
Name job1 | AnalysisClass  Structural
1| Tvre Structural =
5 [ Linear Blastic Analysis _Mesh Adaptivity = Loadcases = Jobs | Results
Loadcases
Selected Clear
lcase1 Structural static
] select Irviat Loads &
Seurddary Condans
o My
&l fay
| streckeniast
Available
Iritial Condons
&
[ Iritial Loads [ Desic Analysis Options ||| T o
[ Inertia Relief O Cydic Symmetry
g g O Global-Local Job Parameters
Steady State Rolling Analysis Dimension .
[ Map Temperature Plane Stress -
O [ Model Sections
O Deactivation O omIG out
[ Input File Text [ Indude File [}
Title
Reset OK |

Hier werden die RB des
unbelasteten Modells definiert:

streckenlast abwahlen
Icasel]

Analysis Dimension

Plane Stress

[ Name 1081

Type | Structural

Default Style

Fost Fie Output e

Binar:
i [ Flonlines

~ | Inarement Frequency 1

Status File
Selected Element Quantities

e Layers

O racking

O Force Balance

Stress

Equivalent Yon Mises Stress

Default =
Default

Hypermesh

Available Element Tensors

I-DEAS

Adams

Stress

Stress in Preferred Sys

Global Stress

Cauchy Stress

Cauchy Stress in Preferred Sys

Global 2nd Picla-irchhoff Rebar Stress
Global Cauchy Rebar Stress

Global Interlaminar Normal Stress

1 1 | e s s i o

Glnhal Tnterlaminar Shear Stress

»

Avallable Element Scalars

Equivalent o Mises Stress
Mean Normal Stress
Equivalent Cauchy Stress
Total Strain Energy Density
Equivalent Elastic Strain

ooooE

»

|

[Equivalent Von Mises Stress|

oK
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0 Run Job T Yy ==

Name |job1
Type | Structural
User Subroutine File
[ Parallelization/GPU No DOM
1 Assembly/Recovery Thread
| 1 Solver Thread
I Mo GPU(s)
Tite Style  Table-Driven v|  SaveMode
submit (3 Advanced Job Submission
Update Moritor Kl
Status Not Submitted
Current Increment (Cydle) 0
o
0
I 0
I v E
| Total
Cydes 0 CutBacks 0
Separations 0 Remeshes [0
Exit Number 0 Exit Message
Edit OutputFie | LogFle | StatusFle | AnyFie
Open Post File {Model Plot Results Menu)
Reset oK

Berechnung starten

Save Model

EXIT NUMBER = 3004 > ©
Open Post File (...)

Bem.:

Falls die Berechnung nicht startet
oder eine andere Exit Number
angezeigt wird, kann nach einer
detaillierteren Fehlerbeschreibung
im .out-File gesucht werden.

Bem.:

Durch einen Klick auf '‘Open Post
File' wird eine neue Datei geotffnet
(.t16-File). Fur Anpassungen am
Netz oder an den Rand-
bedingungen muss das .16-File
wieder geschlossen werden.
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Properties | Material Properties | Contact | Toolbox

Links | Initizl Conditions || Boundary Conditions

Mesh Adaptivity | Loadcases | Jobs

Ergebnisdarstellung

Verformung darstellen

Deformed & Original

Scalar | Equivalent Vion Mises Stress

EE\'.D( FIoT
Settings
Style off »
Vector | Displacement
Tensor Plot
Settings
Style Off >
Tensor | Stress
Beam Diagram
Settings
Style off -
O unpost [ Isolate [F] Delta
Track Plot Flowlines
oK

leasel

Tools Animation
Geometry Distance  Movies
Report Writer
T |
Qlitsagbofenis =
’ Deformed Shape
Settings ‘ B
Deformed Shape Setti
Style P (| o s setrs
Deformation Scaling
Sealar Plot © Manual @ Automatic =600
Settings 1 70.4771
Style off - Set Factor Copy Factor %
‘ Scalar | Displacement X [ Show Factor [ egend
N - % :
Harmonic Analysis
Settings it *
3
Style off - C:ral8l ; iy
- i
JES) Disptacement Edges Undeformed ,’:?4 g
- - Eall NEENAET
Tensor Plot © Full @ Ful Tt
Settings @ Surface © Surface 15 [3efn
Style Off - © outline @ outline Tapa i)
Tig A Ko
JEE Stes Find Solid Outine
Beam Diagram Outfine Angle &0
Settings oK
Style off v
O unpost O 1solate [F] pelta %
Track Plot Flowlines it
I oK
T —propo R i@popup{modelplot_pm] “post_open_detault
]
) Model Plot Results |
Deformed Shape
Settings
Style Deformed & Original 5
Sealar Plot
Settings
style Contour Bands -

Equivalent Yon Mises Stress

Die Skalierung der
Verformungsdarstellung kann

unter angepasst werden

Farbliche Darstellung der
Ergebnisqrofie

IContour Bands
SCALAR
[EEQUIVALENT VON .. |
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[ Model Piot Results = |
Deformed Shape
Settings
Style Original -
Scalar Plot
Settings
Style Contour Bands -
Scalar | Equivalent Yon Mises Stress
Vector Plot
Settings
Style off -
Vector | Displacement
Tensor Plot
Settings
Stje  Off hd
Tensor | Stress
Beam Diagram
Settings
Style off e
[ Unpost O 1solate [[] Deltal
Track Plot Flowlines
ok

I Scalar Plot Settings L
Range
©) Manual @ Automatic
Full
o < 0.0346158
1 < 258.558
SetLimits Copy Limits
# Levels 10

Harmoric Analysis

Cutting Planes

Point
0 0 0

Mormal
0 0 1
#Planes 1
Spadng 0.1

Numerics Extraplation

[ Results Coordinate System

[T] Apply Local Adaptivity Ties
Clegend [T Label Contours

oK

— ! Von Mises Stress

)3

T

Il Bl ter tensor svstem cridin X coordinate : tensar_svstem oriain v 400

~_system_onigin_x U0UCommand > ~tensor_system_axes_lengtn

Active

@) Rectangular
@ Cylindrical
Spherical

Align

Translate

Draw Axes
Axes Length
@ Wieframe

[0 Results Coordinate Syst...

Set Crigin

400 [
Crientation

Appearance

HsERS

G|

Type

Reset
Rotate

100
© sold

Koordinatensystem der
Ergebnisgréfen anpassen

Zur Ausgabe von Radial- und
Tangential-Spannung im
Kerbradius:

Scalar Plot
Result Coordinate System|
400,400,0
oK

oK

4bit): scheibe-01 jobl.t16 - [Model (View 1]]

s window  telp

Cascade

s

e

ties | Material Properties

5 Window Control.. r _‘____'_4 f// i
e

lot Snapshot I3 Use Screen Captures
-
720 o Model view 1) Current Windaw
Beam Section (View 1) Graphics Area
Ful Window
t16

H 5.6982+001

Contact | T

Ergebnisplot erstellen

Grafikdatei speichern
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Model Plot  Desighjot Sample Points | | Tools Animation

PathPlot  GeneralizS XY Flot Geometry Distance  Movies

History Plot  Global Varj Report Viriter

I Path Piot [ =]
Mode

@ MNodes () Sample Points

Node Path

Pathplot erstellen — Diagramm zu
einer ErgbnisgrofRe Uber einem
Knotenpfad

(am Beispiel der Normalspannung
am linken Symmetrierand)

= [ schebe-01 sobLtis L
[ 89 Mesh (781) =&l
55 Sets (3)

Current Path Select | Deselect

Aadd curves

Settings

Remove Curve Clear Curves

Curves +| Show Ids
Line Width |2

1

Path Plot

. 5 Node Path

Knoten des Kerbradius
nacheinander anklicken

Copy To Generalized XY Plot
Copy To Table
Copy To Clipboard
Function

oK

Enter next node in Path-Flot node path (6] : 12
Enter next node in Path-Plot node path (7) : 13
Enter next node in Path-Plotnode path (8) ; 14

x
FH 5

0 Path Plot L=} A dd CUI’VG
lease1
Hode 000e+000
@ MNodes () Sample Points
Node Path (R | = A L h
[ Add Path Plot Curves = Ic Lengd t
Current Path Select | Deselect -
Add Curve Add Variable
Settings Add Curves Variables
— T = IComp 11 Stress (...)
Legend Displacement ¥ (Cyindrical) ||
[ Filed Curves v Showlds |y Extarnal Farce X (Cylindrical) |
Line Width | 2 Etand Eme T (O i) @
Limits
- Reaction Force X {Cylindrical)
i
. - Reaction Force Y (Cylindrical)
— A g Equivalent Von Mises Stress F |
o B 7 Comp 11 of Stress (Cylindrical)
step [10 0 amn 37 nf Strees (Culindrical | T
Copy To Generalized XY Plot 0% E
L y To Table
7 Copy To Mighoard . h |
Fon Abspeichern der Werte als .txt
I K

:

Dateiname eingeben und .txt
anhangen

R

Modell anzeigen

Jools Window Help

@- Window Contral... ~) | ]

Cascade
bles § e rties | Materi.
Flot Snapshot 3
flized: —  jetryDistance M Od el
Variab Model (View 1) t Writer

Beam Sectioh (View 1)
v Path Plot (View 1)

L.t16 ==
=l
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Historyplot erstellen

History Plot

model | L |
= [ w01 b1 016

H- e pash (781
- W Sebs ()

Seltrgs * - |Set LOC&tIOﬂS|

|
|

4 = | Knoten auswahlen
|

ty
i

§

E

3

All Inc

Swo |10 W

Copy To Generalzed XY Plat

Copy To Table
Copy T Chphoaed

Hemrye Curen

Add Curves

Single Location|

b
©)
O
m

=

me]
IComp 11 of Stress (...)

B
R

oK

Bem.:

Da es sich um eine lineare
Berechnung handelt und somit
nur 1 Inkrement berechnet wurde,
macht die Darstellung des
History-Plots wenig Sinn. Die
Vorgehensweise ist jedoch fur die
Warmebehandlungssimulation
von Bedeutung.

Abspeichern der Werte als .txt

Das Abspeichern der Daten als
.txt Datei erfolgt wie beim
Pathplot.

Schlie3en des .t16-Files

File
CLOSE|

Bem:

Durch SchlieRen des .t16-Files
gelangt man zuriick zum .mud-
File. Nur hier sind Anpassungen
(z.B. andere Randbedingungen)
fur eine neue Berechnung
durchzufihren.
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Triangles (Delaunay)
Tri Mesh!

Triangles (Adv Fmt)
Tri Mesh!

tae )

Quad/Tri Mixed (Adv Fnt)
Max Quad Distortion 0.8
Quad/Tri Mesh!

Tools

Check Mesh Clear Mesh

K

K Tiew
Edt
oordnat tem Moded e
o

Curves Volumes Attach Convert Expand Relax Stretch Symmetry | | [] Grid New F
Planar 2D Rebars | | Change Class  Defeature  Intersect  Revolve  Subdivide Edit
Surfaces Chedk Duplicate Mo Solic Sweep Tef

Automesh Operations Coordinate System Model Sect|

I E:[ [ Automesh 2-D Planar =
= Mesh Coarsening Parameter
|
3 Transition 1
}i; Quadrilaterals (Adv Frnt)
j < Quad Mesh!
= Quadrilaterals (Overlay)
10
Divisions
10
Bias Factors
Quad Mesh! Advanced

nMenu O X

5
=

x
=

E File Select view Tools Window Help

Model g e | P v \
B ERHTHIPA [ | i
e '_rEEI | I o ‘,
% Open... Coord, Syst. | Geometric Properties | Material Pri
Merge... {Repair Geometry | | Curves ‘olumes Al
Divigions Planar 2-DRebars | | C
Description... lesh Seeds Surfaces O
b Save e-Automesh Automesh
bl Save and Exit o }: i
b Save ss... | -
|
Restore || | =
| B
Results ||
b Open... | Xl
B Import L3 Marc Input...
Dr Export L4 General CAD as Solids. ..
Ciirent Doty General CAD as Surfaces/Elements. ..
P lid. ..
EditFike... b
ACIS...
Exit DIXF/DWG. ..
IGES... L\\)
VDAFS...

Alternative Netzgenerierung

(Automesh)

Ublicherweise werden die
Geometriedaten aus CAD-
Programmen Ubernommen. Die
Randkontur des Korpers kann
aber auch mit MENTAT erstellt
werden.

Hierzu erzeugt man unter Mesh
Generation alle Punkte, welche
die Geometrie komplett
beschreiben.

Die Punkte werden durch Kurven
(Lines bzw. Arc)verbunden.

Fir die Automesh-Funktion
werden die Kurven zunachst in
Abschnitte unterteilt.

Pre-Automesh|

ICurve Divisions|

Apply Curve Divisions|

S

Das Netz kann nun gespiegelt
werden

An der weiteren Vorgehensweise
andert die Art der Netzerstellung
nichts.

Bem:

Es lassen sich auch CAD-Daten
in unterschiedlichen Fomaten
importieren.

File

Import
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