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DWUWYMIAROWE ZADANIE TEORII SPREZYSTOSCI. o
BADANIE WSPOLCZYNNIKOW KONCENTRACJI NAPREZEN.

1. Sprébuj rozwigzaé¢ zadanie

Celem ¢wiczenia jest analiza MES naprgzen i odksztalcen powstalych w cienkiej tarczy
duralowej obcigzonej statym rozktadem naprezen rozciggajacych o wypadkowej P.

Sprobuj powtorzy¢ cigg komend na swoim komputerze, aby uzyskaé rozwigzanie zadania.

Dane:
b=500mm, h=800mm, &=2mm (grubosc),
ri=25mm, r>=50mm, a=60mm,

E=7-10* MPa, ¥=0.32 4P
P=20kN {1t fi1 1%
W zadaniu nalezy poréwna¢ wyniki uzyskane dla rdéznych
gestosci siatek (wptyw dyskretyzacji) 1 r6znych typdéw elementow
skonczonych (wplyw aproksymacji wewnatrz elementu — funkcji
ksztaltu). a, a
N |
A B
b
IR
¥ P

Rys.1. Model tarczy z karbami
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3.Typowy przebieg analizy numerycznej

Biorac pod uwage symetrie tarczy (ksztattu i obcigzenia) do obliczen mozna przyjac jedynie
polowe analizowanego obiektu. Wygodnymi jednostkami sg: mm, N, MPa.

3.1. Preprocessor

Budowa modelu geometrycznego (solid model) zostanie przeprowadzona technika
Up_bottom, tzn. wykorzystane zostang tzw. prymitywy:

a) Utworz prostokat o wynlliarach 500 na 800/2 mm:
Main Menu ®|

B Preprocessor
Element Type
Real Constants
Material Props
= Sections
= Modeling
o Create
Keypoints i\ Create Rectangle by Dimensions %]
Lines [RECTNG] Create Rectangle by Dimensions
2 Areas X1,X2 X-coordinates | 250 H 250 |
Arbitrary 5
& Rectangle Y1,Y2 Y-coordinates | H 800/2 |
A By 2 Corners [’: ;
R OK Apply | Cancel | Help |
]

Rys. 2. Ustalenie wymiarow prostokgta

b) Ustaw krok=5mm dla WorkPlane i przesun Workplane o dwa kroki w prawo:

File Select List Plot PlotCtrls WorkPlane Parameters M:ISer el |

NECEEER] Display Working Plane & Cartesian WorkPlane Parameters Macrw .
Toolbar Show WP Status  Polar Display Working Plane E

WP Settings ... Show WP Status
| SAVE_DB | RESUM_DB| auIT| F " G onl Trad WP Settings ...

Offset WP by Increments  Grid Only

Main Menu 3| Offset WP to ' Uffsel WP by Increments . i‘ \il
. . @ Triad Only
= Preferences Align WP with >

[¥ Enable Snay J .m ﬂ
; pe Change Active CS to b ’ Allgn WP with Snaps
Real Constants Change Display CSto  * @ Change Active CS to » XTTCffsets
Rys. 3. Ustalenie kroku dla WorkPlane Rys.4. Przesunigcie WorkPlane o dwa kroki w prawo

¢) Utworz potkole o promieniu r=50mm w miejscu WorkPlane:

Main Menu ®|
B Preprocessor
Element Type
Real Constants
Material Props
Sections
= Modeling
= Create N "‘ Circular Area by Dimensions il
Keypoints ;
Lines [PCIRC] Circular l{\rea by Dimensions
RAD1  Quter radius
2 Areas
Arbitrary RAD2  Optional inner radius I:l
Eﬁi}:ngle THETA1 Starting angle (degrees) El
A Solid Circle THETA2 Ending angle {degrees)
A Annulus
A Partial Annulus oK Apply | cancel | hep |
S ———
A Area Fillet
Volumes
Nodes

Rys. 5. Utworzenie potkola o promieniu 12
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d) Przesun WorkPlane o dziewi¢¢ krokow w lewo:

Rys.6. Przeniesienie WorkPlane o dziewigé krokéow w lewo

REEIEE R « Display Working Plane

Show WP Status

ANSYS Toolbar .

WP
\ SAVE_DB| RESUM_DB| Qui

Offset WP by Increments ... 3
Main Menu Offset WP to "I
‘ Preferences Align WP with * P\sneps

e) Utworz potkole o promieniu r1i=25mm w miejscu WorkPlane:

= Modeling
B Create
Keypoints
Lines
8 Areas
Arbitrary
Rectangle
a Circle

m Circular Area by Dimensions

[PCIRC] Circular Area by Dimensions

RADL

Quter radius

RAD2 Optional inner radius

THETAL Starting angle (degrees)

2 Solid Circle

2 Annulus
2 Partial Annulus

Z‘

Polygu
2 Area Fillet
Volumes

m Nndac

f) Pokaz linie modelu:

=By Dimensions|

THETA2 Ending angl rees)
oK Aoply_ |

Cancel |

25

I

180

Help |

Rys.7. Utworzenie potkola o promieniu I

File Select List Plot| PlotCtrls WorkPlar

0| =@ 8| &| Replot

Toolbar

SAVE_DB| RESU i"es
”

Keypoints D

CETY

Rys.8. Wskazanie polecenia rysowania linii

g) Wykonaj powigkszenie okolicy potkoli i utwoérz lini¢ styczng do obu okregdw:

e Preprocessor
= Element Type
= Real Constants
Material Props
Sections
= Modeling
o Create
Keypoints
B Lines
2 Lines
A Straight Line
AIn Active Coord
A Qverlaid on Area
A Tangent to Line
A Tan to 2 Lines
Z Normal to Line
ZNorm to 2 Lines
A Al o-Hn

Sl-angretoHRe
*ngle to 2 Lines)
Arc

Splines

2 Line Fillet
Areas
Volumes

/At Angle to 2 Lines

@ Pick ¢ Unpick

@ Single () Eox

(T Polygon ) oirc il

=
i
544

[l

(8 List of Items

(" Min, Max, Inc

|

Apply
Cancel
Help

Reset

Llrl

Fick ALl

-

m Straight Line at Angle to 2 Lines

[L2ANG] Create a Straight Line at Angles to 2 Existing Lines

NL1,NL2 Existing nes
ANG1,ANG2 Angles in degrees
PHIT1,PHIT2 Numbers to assign -

- to new keypoints at hit locatigns

OK

| Apply
Rys.9. Utworzenie linii stycznej do okregéw

Cancel

Help
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h) Utworz pole wykroju w tarczy przez wskazanie punktow:

= Modeling ||
= Create
Keypoints
Lines (® Pick (" Unpick
= Areas @ Single ¢ Box
e Arbitran ) Polygon ¢ cirele
MSuerlajd onArea
A By Lines Gower = =
# By Skinning :j:ﬂ _ ;2
7 By Offset KeyP No. = 7
Rectangle
gil’lcle @ List of Items
olygon
= Aren Fillet e e e
Volumes M &
Nodes E 2

Elements
B Contact Pair
Piping Models

At

. e

\‘

Rys.10. Utworzenie pola wykroju w tarczy

i) Usun pola obu poétkoli (wraz z ich liniami i punktami geometrii):

= Modeling
Create (& Pick (" Unpick
Operate
Move / Medify @ single (" Box
= Copy (" Polygen  cizcac
Reflect (" Loop
Check Geom -
Count =
= Delete Maximum = £
# Keypoints Minimum = 1
7 Hard Points P Tl = &
A Lines Only
A Line and Below @ List of Items
Zhreas-Oriy (" Min, Max, Inc
fadArea and Belo
Miotumes-Onty | —
A Volume and Below
A Nodes
BAppl
A Elements “ ﬂ

WY
17 WX

Rys.11. Usuniecie niepotrzebnych potkoli

j) Odejmij od duzego prostokata uzyskang w punkcie h) figure:

& Modeling
Create & Pick ¢ Unpick
e Operate
Extrude @ Single (" Box

A Extend Line

= Booleans CNroon
= Intersect comnt = 1
= Add Meximem = 2
B Subtract Chmms = 4
BArea No. = 1

ALines

= With Options

Divide

Glue Q
Overlap ,
Partition

B Settings n =

Show Deaeneracv EEESE et
1 [}

(® List of Items

(" Min, Max, Inc

" Polygon ¢ circle

[[ASBAT Pick or enter base areas from which to subtract |

[TASBAI Pick or enter areas to be subtracted

Rys.12. Odjecie od prostokgta zbudowanego w punkcie a) figury utworzonej w punkcie h)
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Wybor typu elementu skonczonego (element 8-weztowy: PLANE183 lub element 4-weztowy:
PLANE182) i jego odpowiedniego wariantu (Plane stress):

Main Menu x|
&= Preferences
= Preprocessor .
o Elemen - Defined Element Types:
'%' ﬂ‘ Library of Element Types il
= Add DOF YP Add Library of Element Types Structu[“ar:g'lass uad 4 node 182 -
B Remove DOFs Beam 8 node
& Elem Tech Conti ig:(:)?; égs hd
Real Constants

Clos¢ | 8 node 183

N

Rys.13. Wskazanie typu elementu z biblioteki

Material Props
Sections
= Modeling
Meshing

m Chanlkinea Cérle

Element type reference numbey

OK Apply Help

Main Menu

Preferences
e Preprocessor
e Element Type
=lAdd/Edit/Delete
B Switch Elem Typ
= Add DOF
5 Remove DOFs

x|
fA) PLANE183 element type options
Quadriateral he

m Element Types

Defined Element Types:

ype 1 PLANE183 Options for PLANE183, Element Type Ref. No. 1

Element shape K1

Add...

O} Element behavior K3

Elem Tech Conti
Real Constants
Material Props

Fimmmnm o
Axisymmetric
Plane strain
Plane strs w/thk
Genrl plane strn

Element formulation K6

(NOTE: Mixed formulation is nWh plane stress)

Close

Sections
Modeling
Meshing

Help

‘ OK Cancel

Rys.14. Ustalenie opcji elementu

Wprowadzenie danych materiatowych - modutu Younga (EX) i statej Poissona (PRXY):

= Preprocessor
= Element Type

= Material Props

Real Constants

Material Library
B Temperature Units

1l

Material Edit Favorite Help
Material Models Defined

3 Material Model Numberfsl

=10l x|

Material Models Available
Favorites

5 Electramag Units @ Structural
s[Material Modelsp ® Lipear
r———— & Elastic
SR v 1-omonic proprtes fo mater umber f o EEIEER
Failure Cri o Anisotropic
B Write to Fi Linear Isotropic Material Properties for Material Number 1 onlinear P
B Read from ensity

:ﬂzc;::;sg T1 hermal Expansion -

Meshing Temperatures

Checking Ctr EX 7e4

= Numbering € PRXY 33

Archive Mod
Coupling / C¢

Graph

FLOTRAN Se
Multi-field Se

Add Temperature | Delete Temperatyr
oK Cancel

Help

m | nade

Rys. 15. Wprowadzenie danych materiatowych
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Okreslenie gestosci dyskretyzacii:

W  przyktadzie definiuyjemy gestosci podzialu na kolejnych liniach zewngtrznych
analizowanego obszaru. Sterowanie kierunkiem zaggszczania podziatu linii odbywa si¢ za
pomocg parametru SPACE:

Main Menu @ - -
—_— Element Sizes on Picked Lines X
B Preferences 5 - -
[LESIZE] Element sizes on picked lines
2 Preprocessor Element Atiributes
Element Type SIZE  Element edge length |:|
Real Constants | [Gicoa = s — NDIV  No. of element divisons |
Material Props [Elcment _
Sections [~ SmarSize & pick @ Tl i (NDIV is used only if SIZE is blank or zero)
Modeling Al o —_— KYNDIV. SIZE,NDIV can be changed I Yes
= Meshi @ Single (" Box . .
eshing Fine & Coarse SPACE  Spacing ratio
Mesh Attribute " Polveen ( circle
L P
=lMeshTool Size Controls Cifoop ANGSIZ Division arc (degrees) I:l
Size Cntrls Count ivisi
Global Set Clear ( use ANGSIZ only if number of divisions (NDIV) and
2 Mesher Opts —I —I Maximum

element edge length (SIZE) are blank or zero)

1
El
1
8

Concatenate = ~e=° Set Clear e

5 Clear attached areas and volumes ™ No
Mesh ; Line No.
- Lines Set Clear
Modify Mesh E—
Check Mesh Copy Flip @ List of Items
Clear " Min, Max, Inc
Checking Ctrls ~ Laver =i Ciar OK Appy | cancel | Help

| T
Numbering Ctrls

. Keypts Set Clear

Archive Model —I B —— ‘
= Coupling / Cegn 0w | aeeiy | ‘
Multi-field Set Up  esn v = TN

Loads I = _Reses | _concet | - x\\ |
Physics S (@ T @ Quad - — — — —' D SN ¥
Path Operations @ Free Magped € Sieso L

Rys. 16. Ustalanie parametrow sterowania gestosciq siatki elementow dla przykiadowej linii

Podziat na elementy skonczone (np. free meshing).

Main Menu

& Preferences Element Attributes: ENTS
B Preprocessor
Element Type Global x| Set
Real Constants
Material Props [~ Smar Size
Sections ] o
m‘]dﬁ!mg Fine B Coarse ‘ '
= Meshing esh o
ssh-Attribute 5. ooyl 5
® Pick " Unpick
- s Global Set Clear i
{® Single " Box
Mesher Opts = Areas Set Clear € Polvgon = cizel
Concatenate e
Mesh Lines Set Clear " Zoop
Modify Mesh Copy Flip Count = ©
Maximum = 1
Check Mesh
Clear ey Set ﬂl Minimum = 1
- Area No. =
=]
5] Checkln_g Ctris — — p——
Numbering Ctris & Dist of Ttems
Archive Model i
Coupling / Ceqn IA,EE\S—LI C Min, Max, Inc
Multi-field Set Up |
Loads Shape:  Tii @ Quad
Physics @ Free  ( Mapped ¢ Sweep

Path Operations aee1y |

OK I
Solution |3 00 sqen = Ea— pe—
General Postproc
Meash Clear

TimeHist Postpro proc | men |

= RAM Tanl
Rys. 17. Siatka elementow skonczonych w obszarze tarczy
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3.2. Solution — modut rozwigzujacy

Okreslenie warunkow podparcia;

a) warunek symetrii na linii taczacej dna karbow (odebranie swobody przemieszczen w

kierunku y),

& Solution

B v e v

Analysis Type
= Define Loads @ Pick (" Unpick
SEﬂings @ single (" Box
= Apply (" Polygen (= circle
& Structural  Loep
= Displacement
#0n Lines i:‘l’;m B i
A 0n Areas —
2 0n Keypoints e o~ &
Z20n Nodes
#0n (® List of Items

Node Components

¢ Min, Max, Inc

Oz Apply
e
Pick R11 Help

mr.——

>~ r—
Z0n Areas
= On Nodes

= Antisymm B.C.
Force/Moment
Pressure
Temperature
Inertia

Rys. 18. Okreslenie warunkow symetrii na liniach

b)

dodatkowo trzeba odebra¢ mozliwos¢ przemieszczenia w kierunku x dowolnie wybranego

wezta (mozna wprowadzi¢ ten warunek bezposrednio w wezet lub punkt geometrii).

& Solution

_
Analysis Type

= Define Loads (SRSl (i Apply U.ROT on KPs ]
- [DK] Apply Displacements (U,ROT) on Keypoints
Seﬂmgs O R e Lab2 DOFs to be constrained
8 Apply (" Polygon (= circle
& Structural C Loop
o Displacement .
A0n Lines coune =
7 Op Ares Maximm = 8§ Apply as
s Minimum = 1 2
40N Keypomts - If Constant value then:
A ode ESVERCOE VALUE Displacement value

2 0n Node Components
= Symmetry B.C.

2 0n Lines

A ...with Area

A 0n Areas

(@ List of Items

(" Min, Max, Inc

|

KEXPND Expand disp to nodes?

oK .J-\ Apply_ |
N

B 0n Nodes ‘

Antisymm B.C. _IAPPIy
® Force/Moment Reset Cancel

Pressure 1 1
Rys. 19. Odebranie swobody przemieszcze

<

nia w kierunku X wybranego punktu geometrii

Woprowadzenie obcigzenia w postaci ci$nienia na linii ED: p=-20000/500/2 MPa:

Solution

PRES
Analysis Type 20
2 Define Loads
Settings
EAPPN (® Pick (" Unpick
B Structural @ Single (" Box

Displacement € Polvgon (~ circle
Force/Moment

" Loop
o Pressure
SO ATEas Maximm = 9
A0n Nodes Hintmam =
Line No. = 3

20n Node Components
20n Elements

2 0n Element Components
B From Fluid Analy

20n Beams

(@ List of Items

(" Min, Max, Inc

—
Temperature

Inertia -
@ Pretnsn Sectn x| aepry |

I I

|
Fj,‘ Apply PRES on lines

[SFL] Apply PRES on lines as a

|
x|
Constant value hd

If Constant value then:

VALUE Load PRES value

20

If Constant value then:
‘Optional PRES values at end J of line
(leave blank for uniform PRES )
Value

0K Apply | Cancel | Help |
' o g |
| T hx
s s s ¢ D 4 s __s |

Rys. 20. Zadanie obcigzenia cigglego na linii
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Uruchomienie obliczen.

Przed uruchomieniem procesu obliczeniowego warto zapisa¢ baze¢ danych. Mozna tego
dokona¢ komenda SAVE w okienku ANSYS Toolbar (patrz punkt 3.2.1).

Uruchomi¢ obliczenia komenda: Solve > Current LS.

Main Menu ®|| —
» Preprocessor x
= Solution Fle
Analysis Type =
EEﬁ:;ESL-OMéSt SOLUTION OPTIONS [
0ad siep Upls PROBLEM DIMENSIONALITY. . . . . . . . . . . . . 2-D
@ SE Management (CMS) DEGREES OF FREEDOM. . . . . . ux oy
EResuIts Tracking ANALYSIS TYPE . . . . . . . . . . . . ... .. STATIC (STEADY-STATE)
| GLOBALLY ASSEMBLED MATRIX . . . . . . . . . . . SYMMETRIC
Qurrent LS s
= es ) .
Manual Rezoning LoAD S [SOLVE] Begin Solution of Current Load Step '
Multi-field Set Up TIME A ey (i SUTE f 1.0000
" NUMBER ry information in the lister 1
= ADAMS Connection sTEP ¢ Window (entitled "/STATUS Command"), then [rauLt
Diagnostics PRINT 1 press OK to start the solution. PRINTOUT =
EU“ﬂbI”F:’QEtd Menu DATABA: L DATA WRITTEN
= General Postproc e . R THE LAST SUBSTEP =
= TimeHist Postpro - [ '._TL Conee! | Hep | ‘
2 ROM Tool P
a Prob Design ‘ \> b X\\ |
a Radiation Opt 55 8 AL 558 g
Rys. 21. Uruchomienie procesu rozwigzania
3.3. General postprocessor
. o, . .
Prezentacja wynikow W postaci map warstwicowych.
a) Pokaz mape przemieszczen pionowych UY (na kierunek Y):
Meain Men ® i
& Preferences = | - Item to be contoured
Preprocessor aTER=1
Solution ;}J;E:i & Favorites -
= General Postproc oy (ave) & Nodal Solution

= Data & File Opts revao —  DOF Solution
B Results Summary SMX =.044419

Read Results
Failure Criteria
& Plot Results @Stress . |

=] Defcrmed Shape = =i

aCg
Nodal Solu

i Undisplaced shape key

= Ele abl Undisplaced shape key [Deformed shape only j
= Line Elem Res Scale Factor Auto Calcj|545.627305312
Vector Plot
Plot Path Item Additional Optlons ” @|

Concrete Plot i
ThinFilm
List Results
Query Results
& Options for Outp 0
& Results Viewer Tarcza

; Rys. 22. Uruchamianie polecenia rysowania mapy skladowej UY przemieszczenia

oK Apply | Cancel Help |

. -02961 .03%48
004935 .014606 .024677 .034548 .044418

b) Pokaz mape¢ naprezen rozciggajacych SY (na kierunek Y):

Main Menu ® |
B Preferences = HOBRL SCEUTION r— Item to be contoured
Preprocessor sree=1 .
Solution et Favorites -
= General Postproc = NOdSB?:lJlSl;IlIIOT_
& Data & File Opts olution
B Results Summary us Stress
Read Results SMK =79.7325 o~ C p :
Failure Criteria R
& Plot Results oo aTeeneT =l
B Deformed Shape (el |
2 our F
= Nodal Solu  Undisplaced shape key
=] Blu "
Undisplaced shape key [Deft d sh. | hd
S Elem Table P pe key |Deformed shape only |
B Line Elem Res Scale Factor Auto Calcj|545.62730531 2
Vector Plot
Plot Path Item Additional Options .’_? o
Concrete Plot =
ThinFilm ot | amy | cence el |
List Results ]
Query Results -2.10125 16.084 34.2693 52.4546€ 70.6399
B Options for Outp . ’ 6.99139 25.1767 43.362 : 61.5472 79.7325
B Results Viewer areza

Rys. 23. Uruchamianie polecenia rysowania mapy sktadowej SY stanu naprezenia
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c) Pokaz mape naprqzen zredukowanych - von Mises (SEQV).

m Contour Nodal Solution Datz

Main Menu
= Preferences = NODAL SOLUTION
Preprocessor sTERP=1
Solution SUB =1
TIME=1
2 General Postproc SEQV (avG)
B Data & File Opts gm Zi°3§3§§
= Results Summary A =77.2777

Read Results
@ Failure Criteria

= Plot Re
B Deformed Shape
=Canfo Elo

=INodal Soluy|

B Element Solu

B Elem Table

HLine Elem Res
Vector Plot
Plot Path Item
Concrete Plot [

i ltem to be contoured

@ 1st Principal stress Al
@ 2nd Principal stress
@ 3rd Principal stress

@ Stress state ratlo ~|
| |

i Undisplaced shape key

Undisplaced shape key |Deformed shape W|th undefornJ
Scale Factor R

Additional Options 9|

oA OK Appl Cancal Hell
ThinFilm | oy | | ; |
List Results
Query Results

i 1.02736 17.9719 -
B Options for Outp o 15500 o
H Results Viewer Tarcza

Rys.24. Uruchamianie polecenia rysowania mapy naprezen zredukowanych w obszarze tarczy

Zapisywanie ogladanego obrazu do zbioru graficznego:

Kazdy obraz wyswietlony w okienku graficznym mozna zapisa¢ w wybranym pliku
graficznym. Po zakonczeniu pracy z programem zarchiwizowane w ten sposob rysunki
dostepne sg bezposrednio (np. formaty JPEG, TIFF) lub mozna je edytowaé przy pomocy

programu Display (dotyczy to zbioréw typu GRPH).

File Select List HRlot PlotCtrls orkPlane Paral File Select List Rlot PlotCtrls orkPlane Para

| Pan Zoom Rotate ...
View Settings b
Numbering ...
Symbols ...
Style D
Font Controls D
Window Controls D
Erase Options b
Animate U
Annotation >
Device Options ...

Redirect Plots *| To GRPH File ...

A T —
174 Redirect Plots to GRPH File |
[/SHOW] Redirect plots to GRPH ‘ Wyniki.grph ) | Browse...
[/DEVI] Vector mode (wireframe) Qi

- for Z-buffered plots written to file
[/GFILE] Pixel resolution - 800

[/REPLOT] Replot upon OK/Apply?

Replot/Close

Hard Copy b

Pan Zoom Rotate ...  honochrome
View Settings 0 € Gray Scale
. (@ Cal
Numbering ... s
Symbols ...  BMP
Style 4  Postscript
C TIFF
Font Controls ’ B JFEE
Window Controls Y B
Erase Options °
o= R [~ TIFF compression
nimate

Annotation ' [+ Reverse Video
Device Options ... -

. Land
Redirect Plots ’ SERERe

(@ Portrait

Save Plot Ctrls ...

Savets: [fie000.png
Restore Plot Ctrls ... — — |
Reset Plot Ctrls Anply

Capture Image ... Cancel Help

Restore Image ...

Rys. 25. Skierowanie obrazu do zbioru graficznego
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Sporzadzanie wykresow naprezen SY, SX 1 SEQV wzdhuz plaszczyzny symetrii tarczy:

a) Wskaz $ciezke, wzdhuz ktérej bedzie mierzona zmienna niezalezna wykresu (s)

(wystarcza cztery wezty: 1, 2, 3 14 pokazane na rys. 26):

Main Menu

3 General Postproc
= Data & File Opts
B Results Summary
Read Results
Failure Criteria
Plot Results
List Results
Query Results
& Options for Outp
& Results Viewer
Nodal Calcs
= Element Table
= Path Operatlons

= De

By Nodes

BBy Locatlon
Path Status
B Modify Path
B Path Options

@ Ralata Bath

b) Zdefiniuj zadane funkcje (np.: SY(S), SX(s), SEQV(S)). Kazdej z funkcji mozna nadac

g Plane

By Ilods

® Pick  Unpick
@ Fingle () Eox
€ POlyOon (= circle
" Loop

Count =0
Maximm = 353
Minimam = 2

Node No.

(@ List of Trems

(" Min, Max, Inc

—

Reszet Cancel
Pick ALl Help ::

[PATH] Define Path specifications

<

Name Define Path Name :

nSets Number of data sets

nDiv  Number of divisions

C BctEzKAL 1

0

30

Help |

SCIEZRAL

Rys. 26. Okreslenie sciezki i jej parametrow

unikalng nazwe (User label for item):

Main Menu

= General Postproc
= Data & File Opts
& Results Summary
Read Results
Failure Criteria
Plot Results
List Results
@ Query Results
& Options for Outp
= Results Viewer
Nodal Calcs
Element Table
& Path Operations

[PDEF] Map Result Items onto Path
Lab User label for item

Item,Comp Item to be mapped

[AVPRIN] Eff NU for EQV strain

Average results across element

i) Map Result Items onto Path

e
@ v-drecton

SY.

Y-direction SY

[/PBC] Show boundary condition symbol

show path on display [~ No
Define Path
= Delete Path
=Plot Paths oK Apply_| Cancel | Help

nMap onto Path)

//W%mmzml

=] Llnearlzed Strs
H List Linearized
BAdd

Tarcza

Rys. 27. Wskazanie wielkosci fizycznych do prezentacji wzdtuz sciezki

c) Narysuj na wykresie wskazane funkcje. Skale osi na wykresie, grubosci i kolory linii
Wykresow itp. mozna zmienia¢ w Utility Menu (PlotCtrls > Style > Graphs).

f4\ Plot of Path Items on Graph x|
[PLPATH] Path Plot on Graph

Main Menu
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Rys. 28. Prezentacja wykresow wskazanych sktadowych stanu naprezenia wzdtuz sciezki

Tarcza

d) Listuj wskazane funkcje (komenda zaznaczona ramkq na rys.28).



