ANALIZA UPROSZCZONEGO SEGMENTU KREGOSLUPA L4-L5

1. Weczytanie bazy danych

Resume Database

Resume Databaze From Directories:
|I:ua2a_L4_L5.dI:u o hphork\dvdaktyk.atbiolab
Cancel
- = &t -
| = pbork
! = DYDAKTYKA ﬂl
File Select List Plot Plol i = biolab
£ mb
Clear & Start New .. ! s
Change Jobname ... !
Change Direciory I List Files of Type: Diives:
. | ) - :
Database Filez [*.db®] - Hc 05 - Metwark,...
Change Title ... | | =l | _.I |
|
Resume Jobname.db ... I~ lgnore parameters an . db file I Suppress auto plotting
'

2. Wyselekcjonowanie zbioru GORNE WEZLY

Select List Plot PlotCtrls WorkPlane Parameters Mez

Entities ...

Component Manager .

Comp/Assembly »

Create Component ...

&+ ‘hy component name

Paris .. Create Assembly

Everyiliig Edit Assembly ..

Everything Below * Pick Comp/Assembly »
neHist Postpro
ipological Opt List Comp/Assembly ..

M Tool Delete CompfAssembly .
1sign Opt

ob Design Select All

idiation Opt Select None

i by entity type

Apily !

DOLNE_WEZLY

SYMETRIA_WEZLY

GORME_WEZLY
|Fr0m full set

Cancel |



3. Dodatkowe wyselekcjonowanie wezta 20000

Also select nodes

& pick ™ Unpick

oy Single ™ Box
A\ Select Entities [y " Polygen (™ gircle

{ i Loop
Modes -

| J Count = 4
|By Num{Pick j | | Maximm = 14672

Minimum = b3
" From Full Node Mo = 31
" Reselect

(¥ List of Ttems
* Also Select

£ Min, Max, Inc
" Unselect

Sele all | Invert || ||20000 X

Sele Nunel sele Ea‘:lul

ISP Entes.
——  Component Manager ... M _AM %J ﬂl

File Select List Plot PlotCirls

=}

4. Zdefiniowanie elementu MPC 184 (z opcja Lagrange Multiplier)
Options for MPC184, Element Type Ref, No. 6

Element behavior K1 Rigid Link
& Preprocessor =
Element Type A Revolute N

I\ Element Types |

Solid PRl Monlinear MPC 184
Shell =
Defined Element Types: solid-Shell E
Type 2  FLUID8O dfapening
Yizco Solid
Type 3 o Contact = | [Nonlinear MPC 184

Type 5 LINK180

Elernent type reference number

Add 6 oK *

5. Zdefiniowanie atrybutow przy tworzeniu elementéw




= Modeling
= Create

Keypoints
Lines
Areas
Volumes
Nodes
B Elements

| a W Neiglaltiior | | [TYPE] Element type number | 6 MPC1B4

Auto Numbered

Surf/ Contact oK Cancel Hel
= Surf/ Cor Ny o =

Define attributes for elements

6. Uaktywnienie uktadu wspotrzednych 11

WorkPlane Parameters Macro MenuClrls Help

1w Display Working Plane

Show WP Status

WP Settings ..

Offset WP by Increments ...
Offset WP to L
Align WP with L4

Change Display CS to »i Global Cylindrical KCM Coordinate system number

Local Coordinate Systems '| Global Cylindrical Y
oK | Apply

Global Spherical
7. Obrocenie ukladu wspotrzednych wezta 20000 do uktadu 11

Change Active CS fo .  Global Cartesian [C5Y5] Change active coordinate system to specified system
i

Specified Coord Sys ...

3 Preprocessor
Element Type
Real Constants % pick " Unpick
Material Props
Sections {* Single { Box
= Modeling (" Polygon (" circle
Create  Loop
Operate
= Move / Modify founz = &
Keypoints Maximum = 14674
A Lines FEEEame =
Areas Node Ho. = 15
2 Volumes
MOdEE {(* Liat of Items
B Rotate Node CS " Min, Max, Ine
To Surf Norm
7 [£a00s
2 By Angles ‘
&1 By Vectors
Elements ‘}K; I Fonly |



8. Edycja pliku loop

File Select List Plot P

NECTERGS
e Sialus
ﬂNSiS Mair Keypoint
E Preferenc | ines
| 2 T
| & Preproces Aleas
Elemen
Volumes

" Coordinates only

|NODE Number ~ ~|

I\ NUST
[NODENumber ~ ~|
|NODE Number ~ ~| Eéﬂ HrlﬁléLE

Real C¢
Materia ML Aﬂ“

%

List Plot PlotCtrls WorkPlane Parameters Macro MenpuCirls Help

' i Y
: Files | I\ /STAT Command
| Status *| Global Status =
] KEpr"ﬂ b G[BmeS 9 HOODEL IWNFORHATION
[ . ) )
i Lines Wﬂfklng Plane Solid nodel sunnary:
i Areas Parameters r Largast Hunher Hunbar
| Hunber Dot ined felacted
| Volumes Keupoints « v v v w v u 0 0 0
p-Method Elgsnaiing griie it 0 0 0
Nodes Arcdsian i G 0 0 i
LS-DYNA Wellngsss s Jidas ke 1 0 1
1 Elements >
| Gﬂl’ﬁpDﬂE‘ﬁfS PI’EDI’OEESSGI’ b Finite elenent nodel sunnary:
Parts .. Solution * -
Picked Entities + 3 Hodes sarann ememans avama 20000 14674
EEH?E?I .P_E}St?rnc _ Elemants, - v v v w v v u 16251 16251 16251

Plik nalezy uzupetni¢:

numer wspolny= 20000
najnizszy wezel=1
liczba wezlow=273
wezel=najnizszy wezel
*do,1,1,liczba wezlow
E,numer wspolny,wezel
*GET, nastepny, NODE, we
wezel=nastepny *enddo

-1,1

zel,NXTH



9. Weczytanie pliku loop (utworzenie elementow MPC 184)

Eile Select List Plot Plo

Clear & Start New
Change Jobname __.
Change Directory ...
Change Title .
Resume Jobname.db ..
Resume from ...

Read input from Directories:
Save as Jobname.db loop. g b Sddakibyk atbiolabhrob

5 : Cancel
Save as . BOZ.em " = e A
. BOZ2 lack = PEOFRE,

Write DB log file . Egglnag . B DYDAKTYKA Help |

== BIOLAE
Read Inpul from .. menust.trnp & ROB

10. Wyselekcjonowanie zbioru DOLNE WEZLY (= pkt 2))
11. Utwierdzenie modelu od dotu (zaznaczony tylko zbior DOLNE WEZLY)

g

ANSYS Main Menu
& Preferences i

* pick (~ Unpick
Preprocessor
= Solution (¢ Single (" Box
Analysis Type o R
Fast Sol'n Optn ' Loop
B Define Loads
Settings Count = 0
B Apply Maximuim = 14674
= Structural Minimm = 1
E Displacement Mode Moo =
#0n Lines
2 0n Areas (¥ List of Items

# 0n Keypoints

410N Nodes

#10n Node Com M
Symmetry B.C

Antisymm B.C [0] Apply Displacements (U,ROT) on Modes

Force/Moment |
Pressure = il I Lab2 DOFsto be constrained

Temperature Reser | cance: |
Inertia Digk ALl Help
FA Dratmern Qantms

12. Zaznaczenie catego modelu

C Min, Max, Inc

Select List Plot PlotCirls

Entities .

Component Manager ...
Comp/Assembly ¢
Paris .

lm_

13. Utwierdzenie wezta 20000 (= pkt. 11.)




14. Wyselekcjonowanie zbioru SYMETRIA WEZLY (= pkt 2)

15. Zadanie warunku symetrii (rownowazne odebraniu przemieszczen UX w weztach - pkt. 11.)

[0] Apply Displacements (U .ROT) on Modes
Lab? DOFsto be constrained

N

16. Powigzanie stopni swobody UY i UZ w przekroju jadra miazdzystego z jednym weztem wspolnym
dla jadra i osnowy pierscienia widknistego (po zaznaczeniu weztow)

& Preprocessor
® Element Type
& Real Constants

@ Meshing

& Checking Ctris
@ Numbering Ctris
@ Archive Mode!

& Coupling / Cegn
X oupi 0% o

Define Coupled DOFs

| & piex " Ompick
g

| @ single (" Bax

| € Pelywem ¢ ciccie
|

{
|
W
| Mnimm = 1
|
b
i

DensE6E

BEEEED
=

®

8 (®
IR &

E

i

5

[CP] Define Set of Coupled DOFs
INSET Set reference number

Lab Degree-of-freedom label

oK ‘ Apply Cancel | Help I

J\ Generate Coupled DOF Sets w/Same Nodes X

[CPLGEN] Generate Coupled DOF Sets w/Same Nodes

NSETF Existing set used as base \

Labl DOF for 1st new set uz -
Lab2 DOF for 2nd new set
Lab3 DOF for 3rd new set

. Lab4 DOF for d4th new set I i =
= Coupling/ Cegn [-none |

}q Couple DOFs Lab5 DOF for 5th new set —
2 Cupl DOFs w/Mstr

=]Gen w/Same Nodes oK i Apply | Cancel | Help |




17. Wyselekcjonowanie elementéw FLUID80

A Select Entities "*' -M-al

|Elcrnents _"_I

IBy Elem Namcj%

Element name

80
hw
®* From Full
" Reselect
" Also Select
" Unselect

Sele All | Invert |
Sele None| Sele Belo|

OK% Apply |

18. Zadanie temperatury w elementach FLUID80 np: 300 °C

B Solution
Analysis Type
Fast Sol'n Optn
= Define Loads

Settings
= Apply
B Structural [BFE] Apply Structural Temperatures (TEMP) on Elerments
Displacement STLOC Starting location N |:
Force/Moment it s
Pressure PRy ICnnstantva
= Temperature If Constant value then:
Z10n Lines VALL Temperature at location M 300
21 0n Areas

YAL2 Temperature at loc N+1
2 0n Volumes

A 0n Keypoints WALS Temperature at loc M+2

21 0n Nodes Vald Temperature at loc MN+3
21 0n Node Com

From Therm A

l;inlfcnrm Ter:u oK !I Apply | Cancel

ZA 0n Element C

LT




19. Zaznaczenie calego modelu (= pkt. 12.)
20. Zapisanie bazy danych File/ Save As : (np.: model 0.db)
21. Obliczenie modelu (Solve)

22. Ustawienie

E General Postproc
Data & File Opts
Results Summary
Read Results [R5Y5] Results coord system

lokalnego uktadu 11 do prezentacji wynikow.

Options for Output

Failure Criteria Local system reference no.

Plot Results
List Results
Query Results

-

Options for Outp| oK Cancel Help

B Racnlte Viswar N\

23. Wyselekcjonowanie wezta 20000 (= pkt. 3., z opcjg From Full)
24. Odczytanie reakcji w wezle 20000, zapisanie okna z reakcjami do pliku tekstowego (File > Save

As...)

B General Postproc

Data & File Opts

Results Summary

Read Results

Failure Criteria

Plot Results

B List Results
Detailed Summary
Iteration Summry
Percent Error
Sorted Listing
Nodal Solution
Element Solution
Superelem DOF
SpotWeld Solution
Reaction Soly|

File
PRINT REACTION SOLUTIONS PER HODE
R S L ot POSTE TOTAL REACTION SOLUTION LISTING ke
Lab Item to be listed o i i
St’“dh;;e 4 THE= 10000 LOAD CRSE= O
Fz THE FOLLOWINE ¥,¥,Z SOLUTIONS ARE IN CODRDINATE SWSTEH 11
Mliamelorc f NOE R Ry i Hy iy
St’”“mﬁ"v”e”t“‘x 0000 14144 6651 5658 MG.E  -1seLe
MZ TOTAL VALUES
All struc mome M waLE 14004 C 66951 S6.3 7863 ) -1SeLe
|AII items |
oK Apply Cancel ‘ Help ‘

25. Dobor temperatury, aby uzyskac site FY=-500N — zaktadamy, ze warto$¢ ta odpowiada pozycji
neutralnej kregostupa:

(-500N)/(-669.51N)-300°C =224.045°C

Hz
#205.0

8205.0



26. Zapisanie mapy konturowej przemieszczen UY, UZ (uktad 11)1 sumarycznych USUM

B General Postproc it
Data & File Opts - ltem to be contoured
Results Summary -
Read Results Favorites
Failure Criteria ¥ Nodal Solution
B Plot Results @ DOF Solution
Deformed Shape @ X-Component of displacement
= Contour Plot 2 Y-Component of displacement o
@ Z-Component of displacement. W
Element Solu D
Elem Table @ X-Component of rotation
Line Elem Res @ Y-Component of rotation
Vector Plot @ Z-Component of rotation
Plot Path Item & Rotation vector sum

27. Usuniecie wiezéw UY, UZ 1 ROTX z wezta 20000 (stopni swobody w ptaszczyznie symetrii)

=2 Solution
Analysis Type
Fast Sol'n Optn
B Define Loads
Settings
Apply
= Delete
All Load Data
=2 Structural _
= Disp|acement [DDELE] Delete DOF Constraints on Modes
Z# On Keypoints Lab DOFs to be deleted
# 0n Lines

#1 0n Areas OK ! Apply ]
AEMTEEE | (zaznaczenie wezta 20000). .. qﬁ?ﬁ?f

28. Zamiana utwierdzenia: UY, UZ i ROTX w wezle 20000 na sity FY, FZ oraz moment MX, rowne
odczytanym reakcjom (po dobraniu temperatury, dla ktorej sita FY=-500N)

= Solution
Analysis Type
Fast Sol'n Optn
= Define Loads
Settings
= Apply
= Structural
Displacement
E Force/Moment
& 0n Keypoints
7

#10n Node Components _ (zaznaczenie wezta 20000). ..

29. Obliczenia sprawdzajace (Solve)
30. Zapisanie mapy konturowej przemieszczen UY (uktad 11) i przemieszczen sumarycznych USUM
31. Poréwnanie wynikow z otrzymanimi w pkt. 26.



32. Zadanie modelu lepkosprezystego w materiale pier§cienia wtoknistego: E«= 20 MPa, £;=10 MPa,

ni=20 MPa-s

Iaterial

Edit Favorite Help

Material Models Defined

(22 Material Model Number 1
(@ Matenial Model Number 2
& Material Model Number 3
B
@ Linear Isotropic
& Material Model Number 5
(& Material Model Number 6
(= Material Model Number 7

(& Material Model Number 2

(& Material Model Number 3

&
@ Linear Isotropic

(= Material Model Number 5

# Material Model Number 6

= Material Model Number 7

Material Models Available -
]

& Favorites
&

ma Linaar

1

I\ Linear Isotropic Properties for Material Number 4

===

Linear Isotropic Material Properties for Material Number 4

|
| Temperatures -
EX 20+10
PRXY 0.4

Add Temperature J Delete Temperature l

0K

| Cancel I

Graph

Help 1

Elastic

(= Inelastic

B8 Viscoelastic
@€ Curve Fitting
€ Maxwell
8 Prony

is8Shear Response

€ Volumetric Response

# Shift Function
@ Density

7= Tharmal Cvnancinn

| Temperature
a1

Ir— ]Deiete Temp |

PRONY Table for Material Mumber 4 - Prony Viscoelastic Shear Response

Tl

10/30

It1 20/10

Add Rowl Delete Row-f Graan

33. Zdefiniowanie obliczen w szeéciu krokach czasowych

0-0.001s: pozycja neutralna kregostupa (ramped, 1 substep)

=]

El Session Editor

Solution
Analysis Type
E Fast Sol'n Optn
Define Loads
= Load Step Opts
Output Ctris
B Solution Ctrl
= Time/Frequenc
Time - Time Step

[KBC]

Time and Substep Options
[TIME] Time at end of load step

[MSUBST] Number of substeps

Stepped or ramped b.c.

" Ramped

% Stepped

=]Time and Substps

Nonlinear

ExpansionPass

Other

Reset Options

Read LS File

B Write LS File
Physics
SE Management (CMS)
Results Tracking

[MSUBST] Maximum no. of substeps
Minimum ne. of substeps

Use previous step size?

[AUTOTS] Automatic time stepping

© oN
" OFF

* Prog Chosen

Solve

Manual Rezoning
FLOTRAN Set Up
B Run FLOTRAN
Multi-field Set Up
ADAMS Connection
Diagnostics
Abridged Menu
General Postproc
TimeHist Postpro
Topological Opt
ROM Tool

Design Opt

Prob Design
Radiation Opt
Run-Time Stats

[TSRES] Time step reset based on specific time points

Time points from:

+ No reset

" Existing array

" New array

Mote: TSRES command is valid for thermal elements, thermal-electric
elements, thermal surface effect elements and FLUID116,

or any combination thereof,

oK Cancel

B Solution

Analysis Type
Fast Sol'n Optn
Define Loads
= Load Step Opts
& Qutput Ctrls
Solu Printout
B Grph Solu Track
B Show Status
PGR File
E Incl Mass Summry
Integration Pt
B Solution Ctrl
Time/Frequenc
Nonlinear
ExpansionPass
Other
Reset Options
Read LS File
Write LS File
Physics
SE Management (CMS)

0K

\]R

Help

Cancel

[QUTRES] Controls for Database and Results File Writing

Tem Item to be controlled

All items

(" Reset

FREQ File write frequency

" Mone

 Attime points

" Last substep

Value of N

(Use negative N for equally spaced data)

Cname Component name -

All entities

- for which above setting is to be applied

Apply I Cancel J

10



B Solution

Analysis Type

Fast Sol'n Optn

Define Loads

B Load Step Opts

B Qutput Ctris

Solu Printout
Grph Solu Track
DB/Results File
Show Status
PGR File
Incl Mass Summry
Integration Pt

Solution Ctrl A
Time/Frequenc ZWte Lo Step Fic N =

MNonlinear [LSWRITE] Write Load Step File (Jobname.5n)

ExpansionPass LSNUM Load step file numbern

Other §
Reset Options

Read LS File ok | apply | Cancel | Hep |

0.001-20s : odpowiedz lepkosprezysta (stepped, 10 substeps)
20-20.001s : przytozenie dodatkowej sily: obcigzenie wezta 20000 sitg FY: -1500N (ramped, 1 substep)

20.001-40s : odpowiedz lepkosprezysta (stepped, 10 substeps)

40-40.001s : przytozenie dodatkowego momentu: obcigzenie wezta 20000 momentem MX=10000Nmm
(ramped, 1 substep)

40.00—60s : odpowiedz lepkosprezysta (stepped, 10 substeps)

34. Uruchomienie obliczen

[LSSOLVE] Solve by Reading Data from Load Step (LS) Files
LSMIM Starting LS file number

L5MAX Ending L5 file number

LSIMNC File number increment

O& ! Cancel Help

35. Przeglad wynikow w Time History Post (przemieszczenie i obrot wezta 20000 w czasie, sity w
dwoch wybranych elementach LINK 180 (z przodu i z tytu krazka)

L.
J1

11



General Postproc

=lTimeHist Postpro . —
E Variable Viewer eskiely 8 — Resittitem
Settings o E'—. ]
= Store Data = 51 Hll[Nore H sl Beal 2l Favorites 4
B Define Variables || V' List ® & Nodal Solution
Read LSDYNA Dat{| Nam Element  [Node Result ltem Minimum Maximum |- & DOF Solution
List Variables = Time 0.001 90 i@ X-Component of displacement
E List Extremes L= 3Y-Component of displacement}
E Graph Variables @ Z-Component of displacement
Math Operations AV P st eodrding =l
Table Operations A Bl
E Smooth Data
Generate Spectrm ~ Result ltem Properties
E Reset Post L
T ok osO;:,rﬁoc Rl | | Variable Name |UY_2
ROM Tool Calculator &
Design Opt ’l— I
Prob Design 7'
Radiation Opt 5 5 Ok Apply l Cancel Heln
. r
(nalezy wskaza¢ wezet 20000)
2 18
03 .16
-.2 .14
-.4 12
-.6 .1
VALU _, 08
-1 .08
-1.2 04
-1.4 .02
-1.6 0
-l.8 -.02
0 1s 32 48 64 o0 0 1€ 32 43 64 80
g 24 40 5€ 12 & 24 40 s€ T2
TIME TIME
. . )
przemieszczenie (t) [mm] obrot (t) [rad]
TimeHist Postpro AR
Variable Viewer i | - Resiittiem
Settings ] o I—_ B
& Store Data 2l I 254 5 oy Asisl Beal i o Element Solution 2
B Define Variables Vi ist ®| &4 Stress

Read LSDYNA Dat:
B List Variables

E List Extremes
Graph Variables
Math Operations
Table Operations
& Smooth Data

ma Element Node Result tem Minimum Maimum | -|
= Time 0.001 90

Elastic Strain

&3 Plastic Strain
Creep Strain

& Thermal Strain
Energy

(5 Structural Forces
Structural Moments

Run-Time Stats

B Generate Spectrm 4 Geometry
=] Ralse( F'olstproc i | | . @ Body Temperatures
T Opt 2 Miscelk ltems
ROR{I Tool _Calculator ®| L. ASummable data (SMISC,1 1
Design Opt l_ :| = = =
Prob Design '\ Miscellanéous Sequence Number L=
Radiation Opt

(

Session Editor
Finish

MIN

(nalezy wskaza¢ element, a potem jeden z wegztow nalezacych do elementu)

MAY

)
CONJ

a+ih

I —'-il L' The item sequence number can be found in Table 4 xx-3 in the Elements Manual
Sequence number SMIS, Eﬂ—
e’x
N | = | ] I a I ' I I FAR | ‘%i] &l

@

16 32

24 40

TIME

sity we widknach pier§cienia wtoknistego (t) [N]

12



36. Przeglad wynikow w postprocesorze General Postprocessor dla wybranych chwil czasowych
na koncach krokow (przemieszczenia UY, UZ, USUM, naprezenia zredukowane SEQV w kosci
korowej 1 ggbczastej, sity we wtoknach pier§cienia wtoknistego (SMISC, 1), ci$nienie w jadrze
miazdzystym (SMISC, 1), animacje przemieszczen sumarycznych USUM).

Data & File Opts

Results Summary Currently Defined Data and Status:

Ee_lad R?:s:lts_ Label ltem Comp Time Stamp Status

bt SMIS1 SMIS 1 Data is from various

Plot Results ’

List Results J\ Define Additional Element Table ems . S
Query Results

Options for Outp [AVPRIN] Eff NU for EQV strain

Results Viewer [ETABLE] Define Additional Element Table Items

Write PGR File

Lab User label for iterm
Nodal Calcs

= Element Table Item,Comp Results data item
Define Table
Bl Plot Elem Table (For "By sequence num’, enter sequence
Bl List Elem Table b no. in Selection box. 5See Table 4,03
E Abs Value Opﬂon in Elements Manual for seq. numbers.)
Sum of Each Iten
Add Items

@ultlp!y 7 OK# Apply | Cancel | \ Help

N
[ANTIME] Animate over time (interpolation of results)
Mumber of animination frames
Model result data
© Current Load Stp
" Load Step Range
File Select List Plot PlotCirls WorkPlane Pare & Time Range
‘_DJ_E'WJ_EJ__S;!_@J-_‘ PanZoon_l Rotate . Range Minimum, Maximum l:l
View Settings ' Auto contour scaling % On
_ANSYS MainMend  nymbering Animation time delay (sec)
& Preferences Symbals
Preprocessor S:yle : [PLDLPLNS,PLVE,PLES, PLVFRC]
Solution Cantour data for animation | [Deformed Sha
B General Postproc Font Controls » H Trarisigtion U
BData&File Opts | yingow Controls ’ =
Results Summary E Ont 5
Read Results i ;:'ﬂ!"f';i'tﬂﬁm
o Ffure i Moce Shape s
B Plot Results - I e
& Deformed Shag Annotation }i Cyc Traveling Wave
@ Contour Plot 5 | Deformed Shape ...
PN ol S0l Device Options ... ‘ Defor Resufts
| i o rmed
Element Soly  odrect Plts W _Gncd | _wep |
TIME=40 TIME=60
Uy (AVG) Uy (RVG)
RETa=11 RSYS=11
PowerGraphics PowerGraphics
ki EFACET=1
AVRES=Mat AVRES=Mat

DMX =2.32472
SMN =-1.93812
SMX =.338E-03

DMX =6.81813
SMN =-4.70478
SMX =1.67979

-1.93812
. s i
0 -1.50736 Bl ;oo
= =1.29197 B oo
= -1.07659 B s
] -.861201 B o0
= - .645816 B _ ..pa03
— -.430431 B c0093
- -.215047 7 ‘97039
-8R0 .

Przemieszczenie UY [mm]
13



TIME=40

SUB =17
FORCE (AVG) TIME=60
DMX =2.32472 FORCE (AVG)
SMN =-.68241¢ DMX =4.79572
SMX =.244119%9 SMN =-1.50583
-.68241¢6 SMX =.784867
- -.579468 -1.50583
s | !
B _ 373571 LY E TE
B 50623 - ) mm 5228
Bl 6675 R I
B _ 064726 5150
L1 .o3s222 C1 275824
| e B 530345
B o LRI
Sity we wtoknach pierscienia [N]
TIME=40 TIME=60
SEQV (AVG) SEQV (AVG)
PowerGraphics PowerGraphics
EFACET=1 EFACET=1
AVRES=Mat AVRES=Mat
DMX =2.31457 DMX =6.81813
SMN =.157645 SMN =.114305
SMX =39.847 SMX =63.8683
.157645 .114305
Bl s Bl ;9509
Bl 5 o775 Bl i, 0010
Bl ;3 3574 Bl 5 3657
Bl i, 9994 Bl 5. 4404
B - o573 Bl 55 533
B 6.6172 1 42.617
L1 31.0272 L1 49.700s8
B ;s 43 Bl 5o 7546
. - oy Bl ;5o
Naprezenia zredukowane w kosci korowej [MPa]
TIME=40 TIME=60
SEQV {J}VGJ SEQV (AVG)
PowerGraphics PowerGraphics
EFACET=1 EFACET=1
AVRES=Mat AVRES=Mat

DMX =2.27547
SMN =.069668

DMX =6.60488
SMN =.049912

SMX =1.6616 SMX =2.15578

. 069668 .049912
= .246549 = .283897

.42343 .517882
Bl 00311 Bl 5567
B 77192 Bl 555552
Bl 554073 Bl ;i0s4
B ;. 13095 B 1 45382
L1 1.30783 L] 1 68781
B ;45472 Bl o217
o . . o

Naprezenia zredukowane w kosci gabczastej [MPa]



TIME=20 B General Postproc
B Data & File Opts

S = (AVE) E Results Summary
DMX =2112.72 Read Results
SMN =1.12556 @ Failure Criteria
SMX =1.45772 Plot Results
1.12556 @ List Results
Bl o4y | BsUM Command Query Results
=l 1.19937 | File B Options for Outp
1.23628 Results Viewer
= 1.27318 | S ALL THE ACTIVE ENTRIES IN THE ELEHENT TRBLE Nodal Calcs
= Element Table
1.31008
e L L B Define Table
= = E Plot Elem Table
mm Q383 B List Elem Table
= 1. 32:2; E Abs Value Option
i. E

Cisnienie w jadrze miazdzystym dla pozycji neutralnej ($rednio 578.331/444 elementy = 1.3 MPa)

FORCE (AVGE)
DMX =2723.09
SMN =1.45437
.87685
.45437
50131
.54826 | File
.5952
.64214 SUN ALL THE ACTIVE ENTRIES IN THE ELEHENT TRELE

.©8908 | TABLE LABEL  TOTAL
.73602 FORCE 745.747

.78297
.82991
.87685

g

B ssum  command

T = SR S SER RO

Cis$nienie w jadrze miazdzystym przy sile FY=-1500N ($rednio 745.747/444 elementy = 1.67 MPa)

TIME=c0

FORCE (AVG)

DMX =2786.02

SMN =1.48¢c4

SMX 91953

.4864 e e
.53457 n:a;:-.- Command
.58274 | File
.63091
_67908 SUH ALL THE ACTIVE ENTRIES IN THE ELEHENT TRELE

. 72725 | TRBLE LABEL  TOTAL
_77542 | FORCE 762.561

.82358
.87176
91993

Il
'

R e e e e e e

Ci$nienie w jadrze miazdzystym przy sile FY=-1500N i momencie MX=10000Nmm
(Srednio 762.561/444 elementy = 1.72 MPa)
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