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Figura 1- Deschiderea programului Ansys -Workbench

Se alege static structural mecanic si se da dublu clic, apare in dreapta o
fereastra de dialog A
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Figura 2- Deschiderea programului Ansys -Workbench-Project
Schematic-A
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Figura 3- Deschiderea programului Ansys —-Workbench-Project
Schematic-A- Importarea geometrie
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Din browse se duce in directorul unde este desenul si se da open
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Figura 4- Deschiderea programului Ansys -Workbench-Project
Schematic-A- Importarea geometrie dintr-un folder

Se da dublu clic pe model si se deaschide programul Ansys pentru calcul
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Figura 5- Deschiderea programului Ansys -Workbench-Project
Schematic-A- Importarea geometrie dintr-un folder- Model

Se duce desenul in Project-Static Structural
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La Geometry apare culoarea verde , rezulta ca geometria este buna, cand
apare vreo problema apare culoarea rosie de atentionare.
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Figura 6- Deschiderea programului Ansys -Workbench-Project
Schematic-A- Importarea geometrie dintr-un folder- Model-Project

Aici boghiul se reazema , se incarca , se pun in programul Ansys datele
cautate si rezolvate : deformatiile; tensiunile etc.

Pas 1- se da dublu clic pe mesch , apare casuta de dialog pe care se da un
clic pe Generate Mesch.

Aici se face o discretizare grosolana .

Mesh are culoare verde , este bun .
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Figura 7-Project —Model-Mesch finalizat

Se merge din Project la Static Structural

Static structural mecanic

Pas 2-Reazemul boghiului

- Sus ne arata ca am ales suprafete ( pot avea toata piesa , muchii ,

varfuri);
- Apoi cu mausul am ales suprafetele de reazem ( se ia mai multe

suprafete cu CTRL apasat de la maus)
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Figura 8-Project —-Model-Mesch finalizat-Reazem ( Fixed Support)
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In Project se merge jos la Static Structural se da clic dreapta si apare —
Insert — Acceleraton...Fixed Support
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Figura 9-Project —Model-Mesch finalizat-Reazem ( Fixed Support) in lucru
Am pus reazem incastrat in toate patru suprafetele.

La reazem apare culoarea verde , este bun asa.
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Figura 10-Project —-Model-Mesch finalizat-Reazem ( Fixed Support)
finalizat
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Pas 3 — Boghiul este supus la solicitari mecanice

- De sus se alege suprafata;
- S-a ales sistemul de referinta;
- Seincarca pe suprafata aleasa ( suprafata verde ) cu o forta

concentrata F.
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Figura 11-Project —Model (A4) — Static Structural (A5)- selectez suprafata
de incarcare pentru: forte, momente , temperaturi etc.

Static Structural —clic dreapta —Insert-Force- clic drepata pe Force
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Figura 12-Project —Model (A4) — Static Structural (A5)- selectez suprafata
de incarcare pentru forta
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Apare casuta de jos stanga pentru forta concentrata F aplicata boghiului pe
suprafata aleasa
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Figura 13-Project —Model (A4) — Static Structural (A5)- Detail of ,,Force”

Se duce la casuta de jos la Force ( forta) , se da vector si componente
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Figura 14-Project —Model (A4) — Static Structural (A5)- Detail of ,,Force”-
Forta pe componente
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Se pune forta F = - 600.000 N, apoi se da enter
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Figura 15-Project —Model (A4) — Static Structural (A5)- Detail of ,,Force”-
Forta pe componente finalizata

S-a pus o forta de 600.000 N , apare culoarea verde , la fel la geometrie , la
mesch, la reazem culoarea verde ne spune ca-i buna solutia aleasa de noi.
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Figura 16-Project —Model (A4) — Static Structural (A5)- Detail of ,,Force”-
Forta pe componente finalizata si explicata
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Pas 4 — Solutii

- Deformatii totale ;

- Deformatii directionale;

- Deformatii specifice von Mises;

- Deformatii specifice principale maxime €1 ;
- Deformatii specifice principale &2 ;

- Deformatii specifice principale minime &3;
- Tensiuni von Mises;

- Tensiuni nomale principale maxime.

Pentru deformatii totale si directionale

Clic dreapta pe solution (A6) si apar insert- deformations —totale sau
directionale
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Figura 17-Project —-Model (A4) — Static Structural (A5)-Solution (A6)

1000,00 2000,00 {mrn)

Clic dreapta pe solution (A6) si apar insert- deformations —totale sau
directionale , se da clic pe deformatii totale si apare la solutii, la fel si cu
deformatiile directionale

11
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Figura 18-Project —-Model (A4) — Static Structural (A5)-Solution (A6)-
Insert- Deformatii totale

Clic dreapta pe solution (A6) si apar insert- Strain —echivalent von Mises ,
se da clic echivalent von Mises si vor apare la solutii jos
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Figura 19-Project —Model (A4) — Static Structural (A5)-Solution (A6)-
Insert- Strain-Strain echivalent
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Clic dreapta pe solution (A6) si apar insert- Strain —Maximum Principal ,
se da clic Maximum Principal si vor apare la solutii jos
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Figura 20-Project —-Model (A4) — Static Structural (A5)-Solution (A6)-
Insert- Strain-Strain Maximum Principal

Clic dreapta pe solution (A6) si apar insert- Stress —-Minimum Principal , se
da clic Minimum Principal si vor apare la solutii jos
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Figura 21-Project —-Model (A4) — Static Structural (A5)-Solution (A6)-
Insert- Stress-Stress Maximum Principal
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1.2 Rezultate static structural mecanic boghiu
Solution (A6)- clic pe Solve
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Figura 22-Project —Model (A4) — Static Structural (A5)-Solution (A6)- Solve

Solution (A6)- Solve-Evaluate ALL Results- clic Get results
Si apar solutiile finale
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Figura 23-Project —-Model (A4) — Static Structural (A5)-Solution (A6)-
Solve-Get results
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1.3 Static structural termic boghiu
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Figura 34 -Se deschide Ansys Workbench

Se da dublu clic dreapta pe static structural si apare casuta din stanga;
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Figura 35- Se deschide Ansys Workbench- Static Strctural dreapta- Static
Strctural dreapta-A (stanga)

Se selecteaza Geometry din stanga si se da un clic dreapta- Import
Geometry-Browse ;
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Figura 36- Se deschide Ansys Workbench- Static Strctural dreapta- Static
Strctural dreapta-A (stanga) - Import Geometry-Browse

Se selecteaza Geometry din stanga si se da un clic dreapta- Import
Geometry-Browse- se da clic dreapta pe Browse si aleg directorul din
Desktop unde se afla desenul in formatele : IGS, SAT etc.
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Figura 37- Se deschide Ansys Workbench- Static Strctural dreapta- Static
Strctural dreapta-A (stanga) - Import Geometry-Browse-Directorul unde
este geometria
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Se selecteaza Geometry din stanga si se da un clic dreapta- Import
Geometry-Browse- se da clic dreapta pe Browse si aleg directorul din
Desktop unde se afla desenul in formatele : IGS, SAT etc.

In acest caz exista boghiul in format IGS si se da OPEN
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Figura 38- Se deschide Ansys Workbench- Static Strctural dreapta- Static
Strctural dreapta-A (stanga) - Import Geometry-Browse-Directorul unde
este geometria- se selecteaza geometria si se da Open

Se selecteaza Geometry din stanga si se da un clic dreapta- Import
Geometry-Browse- se da clic dreapta pe Browse si aleg directorul din
Desktop unde se afla desenul in formatele : 1GS, SAT etc.
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In acest caz exista boghiul in format IGS si se da OPEN si la Geometry
trebuie sa apara semnul verde pentru a trece mai departe.
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Figura 39- Se deschide Ansys Workbench- Static Strctural dreapta- Static
Strctural dreapta-A (stanga) - Import Geometry-Browse-Directorul unde
este geometria- se selecteaza geometria si se da Open- Geometria este in
Ansyis

Se da dublu clic pe Model din casuta din stanga ;
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Figura 40- Se deschide Ansys Workbench- Static Strctural dreapta- Static
Strctural dreapta-A (stanga) - Model
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Apare Project

- Toate rezolvate sunt cu vazut de culoare verde, daca sunt probleme se
arata culoarea galbena sa semnul intrebarii;

Suplicate
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Figura 41- Ansys Workbench deschis -Pagina de lucru

Se discretizeaza boghiu, pentru asta se da clic pe mesch , apoi la generate
mech clic dreapta si se face discretizarea grosolana

Toos Lapout
S QBB A S kide FIEDEE R BT Bt (o] Sesmds L detdy Blomen

Figura 42-Project —Model (A4) — Mesch — Generate Mesch- Diesretizarea
grosolana
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Figura 43- Project —-Model (A4) — Mesch — Generate Mesch- Detail Mesch-
Discretizare fina

1.1 Static structural mecanic pentru boghiul vagonului de cale ferata

Se trece la Static structural
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Figura 44- Project —-Model (A4) —Static Structural (A5)

La Static Dtructural se alege suprafetele cu paralelipipedul de sus, apoi cu
CTRL apsat se selecteaza suprafetele boghiului (sunt patru suprafete)
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Figura 45- Project —Model (A4) —Static Structural (A5)- Selectarea
suprafetelor de reazem

Clic dreapta pe Static Structural — Insert-Fixed Support
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Figura 46- Project —-Model (A4) —Static Structural (A5)- Insert-Fixed
Support

Clic dreapta pe Static Structural — Insert-Fixed Support-clic dreapta pe
Fixed Support si apare liniuta de bifat verde ( este bun asa)
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Figura 47- Project —Model (A4) —Static Structural (A5)- Insert-Fixed
Support- clic dupa ce sau selectat suprafete de reazem

1.2 Static Structural termic — Boghiu de vagon cale ferata

- Se selecteaza de sus cubul plin, apoi se da clic pe boghiu si se face
verde tot;
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Figura 48- Project —-Model (A4) —Static Structural (A5) —se selecteaza toata
piesa in volum si Enter

Static Structural clic dreapta —Insert — Thermal Codition

Duplicat ol Solve | Analysi X . i Units Worksheet K - i Full oy
UPICEE Bpaste BgTreer | Cores 2 one ANV g pemcteroint  iChat [ Annotation nits Worksheet. Keyftant EX show Erors B#Unit Comverter ElKey Asignments | sqpen (J Reset Layout
Qutline Solve [ Insert Tooks Layout
Qutline v 1 X @ o]~y o [ i - - @ v -
i QA we B O Q@@ @ Select % Mode BRRED®R S Ecibord [Empty] @btend~ 9 SelectBy~ B Convetr
o Name v |Search Qutline |V i
.
[ project

B~ (G Model (Ad)
B /@ Geometry
5 Materials
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i ey Global Coordinate System
o/ L pe—
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R, e ]
e ,/ﬁ” Fixed Support ﬁ Solve @- Standard Earth Gravity
&

-9 Solution (A(
T/ souton B2 Brport Nastran File Rotational Velocity
k4

. .
Acceleration

Wy Rotational Acceleration

@, ReMWgForce

IO Duplicate
’ Clear Generated Data

|» Rename 7]
1 ®j Thermal Conditio

D Group Al Similar Children Thermal Condition
=]

Remote Displace: Insert a boundary condition that
applies a known temperature to

Motion Loads... one or more bodies,

Open Solver Files Directory

5 o=

| System Coupling

Element Birth an © PressFt for help.

Contact Step Control
. Constraint Equation

Nonlinear Adaptive Region

g R Q& &

Commands

0,00 1000,00 2000,00 (rrri)

Figura 49- Project —Model (A4) -Static Structural clic dreapta —Insert —
Thermal Codition

Static Structural clic dreapta —Insert — Thermal Codition- clic dreapta pe
Thermal Codition ( temperatura initiala este de 22 grade Celsius)

Cutline Salve B B Insert B Taok Layout

Outline ~i0x  Qa(Re@ [ C-rQa @@ S K- B BRE DR D Fcpbods [frpry] @Btend 9 SelectBy= B Convert

Suppressed | No

1,00 B Tl . I,n_n]n,w trarm)

500,00 500,00
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Figura 50- Project —-Model (A4) -Static Structural clic dreapta —Insert —
Thermal Codition- Temperatura se va schimba in casuta de jos de la
Detail Temperature

Static Structural clic dreapta —Insert — Thermal Codition- clic dreapta pe
Thermal Codition ( temperatura initiala este de 22 grade Celsius), se
schimba 22 de grade Celsius cu 100 grade Celsius , casuta din stanga jos

Outline salve & Insert i Layout

e ~kOox aa ..Ef" s :"_.,,_ SO0 &8 sdea mMede: B R m_-_ﬂ‘-h M W % FCpbcsd- [Emply] @iEdend- @ SelectBy- 8 Comvertr

0,00 e R 000,00 2000,00 {mrm)
— =5

Figura 51- Project —Model (A4) -Static Structural clic dreapta —Insert —
Thermal Codition- Temperatura se schimba in casuta de jos de la Detail
Temperature T = 100 grade Celsius

Static Structural clic dreapta —Insert — Thermal Codition- clic dreapta pe
Thermal Codition ( temperatura initiala este de 22 grade Celsius), se
schimba 22 de grade Celsius cu 100 grade Celsius , casuta din stanga jos —
se apasa tasta Enter si ramane temperatura de incercare pentru boghiu de
100 de grade Celsius
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Outhine Solve ) Insert Took 15
Custline b =R aa @] o[ e e | sdea WMo 5T RS S K Ecipboard- [Empty | | @ Edend- 2,
Mare - a huthine (2 o
B Project® =

= [ Model (A4)
% Geometry
{50 Materals
135 Coordinate Systems
w34 Global Coordnate System

Details of “Thermal Condition”

= Scope
Scoping Method | Geometry Selection
| Geametry |1 Body

5 Definition

Tog
W Ragnitude

100, *€ [rampiesd)

Figura 52- Project —Model (A4) -Static Structural -Temperature

Solution-A6

Name v |Search Qutline | » ;
J@ Materials |
—}-- 425 Coordinate Systems

-4 Global Coordinate System

QQ[@v@[C]+raaa@ s kM- RRRDEE®DE P [ Cipboard= [Empty]

t -

El-#[] Static Structural (AS)
JEE Analysis Settings
- Fixed Support

~-4(3] Solution Information syl

¥
@8 Total Deformation +
;Q Directional Deformation
//Q Equivalent Elastic Strain +
//Q Maximum Principal Elastic Strain #
389 Middle Principal Blastic Strain
//Q Minimum Principal Elastic Strain ’
//Q Equivalent Stress *
389 Maximum Principal Stress
-~/ Middle Frincipal Stress _ afjw
-] Minimum Principal Siress

m

3/ Scope
Scoping Method |Geometry Selection
Geometry |AH Bodies
3| Definition
Type Minimum Principal Stress
By Time
Display Time Last
Caleulate Time History |Yes

Figura 53- Project —Model (A4) -Static Structural (A5)-Solution A(6)-Solve

Dupa ce se da Solve se duce la Get Results si clic pe el si se obtin rezultatele
finale
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e e W= TPl .aaq @v & 5 -4 Q@ @ @ Select " Mode~ @. BERE R ECpbord [Empy]| @ bend- 9,
£ Name | Search Qutline | _ :

T Project* -
B Model (A4)

@ Geometry

(8 WMaterials

Bl 1 Coordinate Systems

- /%0 Mesh
B[ Static Structural (A5)
I Analysis Settings
/8 Fixed Support

' r|

| B Totz 2
| @ Direy
i @ Equi £ Group All Similar Children
tz mad" & Open Solver File| Group All Similar Children
i idc:
L3 Minit E} Warkshest: Res Groups together child objects the same type (e.g.,
e @ Equi Mesh Method, Pressure, Stress result, etc.) and
L8 Max Disconnect Job f| automatically names the folder based on that type.
-1 Middle Principal Stress
Details of "Solution (AB)" s @ Press F1for help.
[=l| Adaptive Mesh Refinement
Max Refinement Loops |1,

Refinement Depth |2,
[=I Information
Status Solve Required
MAPDL Elapsed Time

MAPDL Memory Used
MAPDL Result File Size
[=I| Post Processing

Beam Section Results |No

Figura 54- Project —-Model (A4) -Static Structural (A5)-Solution A(6)-Get
Results si clic

De la Solution toate au semnul bifat cu verde , solutia este buna.

uutiine S0Ive r nsert 10015 Layout
Dilfiva semimmmmmmmmEEEE s M ERR SRR e < L] (O] 53 Q Q IE v e Dﬁ! R Q a Q @ Select "% Mode~ @. @ @ m W .CIipboard' [ Empty ] emend- igehd
Name | Search Qutline | v _ £
[ project*
- (& Model (A4)

¥~/ Geometry

{8 Materials

,{:.;: Coordinate Systems

B Mesh

B[4 Static Structural (AS)
- 4[] Analysis Settings
-8, Fixed Support

(- /& Solution (A6
" nformation

- /8 Total Deformation

8@ Directional Deformation

-8B Equivalent Elastic Strain

-~ /88 Maximum Principal Blastic Strain

. /&8 Middie Principal Elastic Strain

-,,Q Minimum Principal Elastic Strain

-89 Equivalent Stress

/8@ Maximum Principal Stress

-~ /&8 Middee Princinal Stress

Details of "Solution (AB)" o

[=1| Adaptive Mesh Refinement

Mazx Refinement Loops ‘1,

Refinement Depth ‘2,
=/ Information
Status Done

MAPDL Elapsed Time |6, 5
MAPDL Memaory Used 330, MB

Figura 55- Project —-Model (A4) -Static Structural (A5)-Solution A(6)-Get
Results si clic-Rezultatele

1.4 Static structural termic boghiu - Rezultate

Tensiunea maxima echivalenta von Mises este de 982,57 Mpa, e prea mare
si atunci modificam temperatura de incercare din 100 de grade Celsius se
aplica 60 de grade Celsius.
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Custiing Salve g - Insert < Tack T Layout
lutline -fax QO (@& T OO @@ Select | Mode- [ [ [ @ MW B | [ Clipboard~ [Empty] &3 Extend~ ¥ Select B:
Name - o
T Project® -
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T
-3 ruddle Princoal Stress
etails of “Equivalent Stress

Senpe
Scoping Methad Geametry Selection
Geametry AN Bodies

Definition
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Caleulate Time Histary |¥es
Iaentitier

Suppressed No

Integration Point Results

Display Option y— 0,00 1000,00

Average Acrass Bodies No i

Results S0o,00 1500,00
Mirimum
Maximum Graph

Figura 56- Project —Model (A4) -Static Structural (A5)-Solution (A6)-
Tensiunea maxima echivalenta von Mises

Se schimba temperatura la 60 de gradeCelsius in casuta de stanga jos si se
apasa tasta Enter

[ [e— i e S — SR ) U T P i
Dup\'\(ate Bpsste TTreer | Cores 2 So‘\ve Aﬂavlysws #, Remote Point il Chart [ annotation U'llts B AK:%;%E” [ Show Errors §# Unit Converter EKey Assignments scFruele!n Ure
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-

i Name v v

Thermal Condition: 100, °C

-5} Solution Information
- /8 Total Deformation
- ,/@ Directional Deformation

L ,/@ Equivalent Elastic Strain

e J@ Maximum Prindpal Elastic Strain
- /%8 Middle Principal Eiastic Strain
- /&8 Minimum Principal Blastic Strain
- JQ Equivalent Stress

/88 Manimum Principal Stress

- /88 Middle Principal Stress

Details of "Thermal Condition”

=l|Scope
Scoping Method | Geometry Selectiol
Geametry 1 Body
-I| Definition

Figura 57- Project —-Model (A4) -Static Structural (A5)-Temperatura se
schimba
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Figura 58- Deformatii totale [mm]
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Figura 59 - Deformatii directionale pe axa x [mm]
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Figura 61 - Deformatiile specifice principale - ¢1 [mm/mm]
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Figura 62- Deformatiile specifice principale ¢2 [mm/mm]
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Figura 63 - Deformatiile specifice principale ¢3 [mm/mm]

36



Sisteme de transport urban pe cale ferata

-Proiecte- Dumitru Mihai

T, T D Paste g Tree~ | Cores|2 | 77T "7 Py Remote Point il Chart &% Annotation T T Animation E@Show Errors R Unit Converter EdKey Assic

Outline Solve [F] Insert Took

+ Q@ @ @ Select " Mode~ FEERBR®E El Clipboard~ [Emp

T8 Geometry
/10 Materials
/5 Coordinate Systems
@ Mesh

Bl Static Structural (A5)
,EE Analysis Settings
/B Fixed Support

a
3 Total Deformatiofy
%8 Directional Deforfration

53524
037773 Min

- ™
/%8 Middle Principal Stress
- /@ Minimum Prindpal Stress

Details of "Equivalent Stress”

-l| Scope
Scoping Method ‘ Geometry Selection
Geometry ‘AII Bodies
-| Definition
Type Equivalent jvon-Mises) Stress I
By Time rd
Display Time Last Vi
Calculate Time History |Yes I
Identifier Vi
Suppressed Mo I
3 fon Point Results Vi
Display Option ‘A\reraged I
Average Across Bodies ‘No I
=| Results 7
Minimum 037773 WPz Jf
Maximum 78,69 MPa Graphics Annotations -
Average 5 E] | Tabular Data
Minimum Occurs On | support |

[N S | oyl SRS T TSR | g

Figura 64 - Tensiunile echivalente von Mises [MPa]

Took

Q@ @ @ Seect KMode- [ B 5 E B @

Jutline

* B2 | [E clipboarc

Narne -
: T8 Geometry

AT Materials

i Coordinate Systems
&8 Mesh

B[ Static Structural (A5)
Jﬁ Analysis Settings
@, Fixed Support

107,08
111,26
24529
-62,198

-148,92 Min

i

» e -
JQ Minimum Principal Stress

Jetails of "Maximum Principal Stress” -

1| Scope
Scoping Method |Geometry Selection
Geometry |AII Bodies
+| Definition
Type Maximum Principal Stress
By Time
Display Time Last
Calculate Time History | Yes
Identifier
Suppressed No
3 ion Point Results
Display Option |Averaged 0,00
Average Across Bodies | Mo , I
3| Results I 500,00
Minimum -
Maximum C 631,62 MPa 3 Graphics Annotations
Average - = Tabular Data - 55593808 43336899« S99EER09E  9E0E0R0  FERI90E 1 B9936099 1 S9RCERRR - I9R0ENE FERIIE EARIIERT HIBALERNR - ADRNEN 1 ABREM 68833

37



Sisteme de transport urban pe cale ferata

-Proiecte- Dumitru Mihai

Figura 65 - Tensiunile principale o1 [MPa]
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Figura 67 -Tensiunile principale ¢3 [MPa]
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1.5 Static structural termic si mecanic

( forta F = -600000N si temperatura de
Incercare 60 de grade Celsius)

- Se deschide progrmaul Ansys Workbench;
- Se cauta geometria in IGS ( boghiul de studiat)- insert-browse-
Boghiu-I1GS ;
- Clic pe boghiu IGS, se selecteaza ca geometrie boghiul;
) )/ | o

@] mport... | Reconnect [§] Refresh Project  Update Project |==ACT Start Page
BRIl Project Schematic
B Analysis Systems |
[ Design Assessmett

[p) EigenvalueBuckling

Electric

[ ExplicitDynamics

{& Fluid Flow-Blow Molding (Polyflow)
@ Fluid Flow- Bxtrusion{Palyflow)
{G Fluid Flow(CFY)

{G Fluid Flow (Fluent)

¥ llew SpaceClaim Geometry...
= m Wy DesignModeler Geometry...

I G s

Browse. ..

{Q Fluid Flow (Polyflow) 6 Salution ?
Lﬂ Harmonic Acoustis 7 @ Results ) 23 Duplicate
[ HarmonicResponse Transfer Data From New (
[ HydrodynamicDiffradion Static Structura
Transfer Data To New 3

@3 Hydrodynamic Response

ﬁ IC Engine (Fluent) F  Update STL Piesa pentru MEF.stl
E IC Engine (Forte) Update Upstream Components
(1] Magnetostatic J Refresh
[l Modal
[ Modal Acoustis Rest
fily Random Vibration Eld Rename
Iy ResponseSpectnum Properties
4 Rigid Dynamis

E_:' ; Quick Help

Static Structural Add Note

() Thermal-Electric
:a Throughflaw
= Throughflow (BladeGen)
[4) Topology Optimization

[z Transient Structural

'3 Transient Thermal

@ Turbomachinery Fluid Flow
Component Systems

Custom Systems

Design Exploration
F ACT

Figura 68 — Deschderea programului Ansys- Aplicarea geometriei

Dublu clic pe model si se deschide si se deschide Static structural —
Mechanical Ansys
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Figura 69 — Geometria vizualizata
- Se discretizeaza piesa , se da pe mech apoi clic pe mesh si generate mesh
clic se obtine o discretizare grosolana;

Whute Y Tree” | Cons 2 = O PuRemsteFoel  Gichat  EAnnstation = Animaticn L}Sﬁw!w: uunn Converter LUKy Aspignments | Screen A2 REset Layeut
Cutnn ot tngert ot

Outine "U" Q0 (@lw® % S QA @G St KMot E}@Jl&lﬁh P ElChbonds [Empty] @Baend 9 Selectys WComwts |

= Dosgtay
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= Detaults
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manc Owir | Proar Contralieg
e g
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Lsanon

Giaphics Annotatices,

Figura 70 —Project-Model (A4)-Discretizare grosolana
-Se duce la detalii discretizare din casuta stanga jos;
- la marime (sizing) care este grosolana (coarse) ;

- se alege o discretizare fina ( Fine);
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Figura 71 —Project-Model (A4)-Discretizare grosolana- Details of Mesch

-se da clic pe fine apoi se merge la mesch sus si se da update;
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Figura 72 —Project-Model (A4)-Discretizare grosolana- Details of Mesch-
Spre discretizare fina

Dupa ce se face actualizarea (Update) se obtine discretizarea fina;
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Figura 73 —Project-Model (A4)-Discretizare grosolana- Details of Mesch-
Discretizare fina

-se incastreaza boghiul pe suprafetele selectate cu verde de pe boghiu
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Figura 74 — Selectarea suprafetelor de reazem
-se da clic pe incastrare ( fixed support) ;

- apar suprafetele incastrate cu albastru pe boghiu si verde la fix supported
in Project ( din stanga );
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Figura 75 —Suprafete de reazem

- Se selecteaza suprafata de incarcare;
- Se merge la static structural din proiect (Project)-insert- Forta (force)
- se da clic pe force ;
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Figura 76 —Selectarea suprafetei de incarcare

-dupa clic pe force apar urmatoarele;

- se merge le detalii forta —casuta din stanga jos-force — vector- componente
dupa axele :0X;0Y;0Z;
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Figura 77 —Suprafata pregatita de incarcare

-s-a aplicat o forta F = -600000 N dupa axa OY;
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Figura 78-Suprafata incarcata cu forta F

-se alege temperatura de incercare;
- se selecteaza tot boghiul (nu suprafetele lui);
-in casuta din stanga jos se selecteaza temperatura de incercare ;

- aici se aplica foeta de incercare si temperatura de incercare in acelasi
timp, se aplica principiul surapunerii efectelor;
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Figura 79 — Selectarea intregului volum al piesei pentru incarcarea cu o
temperatura

In static structural exista incastrare , forta aplicata si temperatura de
incercare;
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Figura 80 — Temperatura de incercare

-la rezolvare ( Solution A6) s-au pus toate solutiile care intereseaza;
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Figura 81 —Pregatirea de rezolvare
- Se da sa se rezolve (solve);
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Figura 82 —Solution — Solve

-Aproape de solutia finala;
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Figura 83 —Solution — Solve- Solve Required

- Se da aflati rezultatele (Get Results);
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Figura 84 —Solution — Solve- Solve Required- Get Results
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Figura 96 - Vectorii principali ai tensiunii
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1.7 Solicitari variabile —Oboseala - Boghiu

- Se deschide Ansys Workbench;

- Se duce stanga la Static Structural, se da dublu clic pe Static
Structural si apare casuta din dreapta A- Static Structural;

- Se da clic dreapta pe Geometry-Import Geometry-Browse- apoi ma
duc la Boghiu in format IGS si dau clic dreapta

File View Tools Units Extensions Jobs Help

S]] /T8 prosect

&3] mport... | Reconnect Refresh Project # Update Project | mm ACT Start Page
~ ==

B Analysis Systems -
£ Design Assessment

#3 Eigenvalue Buckling

Electric

¥ Explicit Dynamics

EE Fluid Flow- Blow Malding (Polyfiow)

2

B FluidFl (Polyflow) 3 =

Fluid Flow- Extrusion{Polyflow = Hew ceClaim Geometry_.
& Fluid Flow (CFX) 4@ Model = e i
— P o | r Geometry...
(& Fluid Flow (Fluent) 5 @ setup =
B Fluid Flow (Polyflow) & Solution = frpEriERTEEs
& Harmonic Acoustics 7 @ resuls E[E DTm—

Harmeonic Response - -
g Hydro dynamic Diffracion Static Structural e=nstebata bromiNen: < BSghiu simplu - cadru - 4roti.I1GS
&) Hydrodynamic Response | Transfer Data To Mew > AscemT,
2§ 1C Engine (Fluent) #  Update 1GS-Piesa pentru MEF.igs

£4 1C Engine (Forte)
(&l Magnetostatic

Update Upstream Components

0 Modal [#] Refresh
&) Modal Acoustics H=E3
[l Random vibration Rename
fili ResponseSpectum Properties
B3 Rigid Dynamics

B Statidcaustics Quick Help
— @ Add Note

Ewm—tTrmal
Y Thermal-Electric
= Throughflow
—! Throughflow (BladeGen)
B3 Topology Optimizstion
A Transient Structural
E® Transient Thermal
E&) Turbomachinery FluidFlow -

Figura 98 — Static Structural —-Geometry- Browse- Boghiu IGS si clic

Se da clic pe boghiu- IGS si a luat geometria boghiului;

] Import... | Reconmnec + |2 Refresh Proiect # Update Project | @R ACT Start Page
= - = o=

E Analysis Sysbtems -
Design Assessment

Fluid Flow - Blow Molding (Folyfouvd)
Fluid Flow- Extrusion{Folyflow)
Fluid Flowe (CFx)

Fluid Flows (Fluent)

Fluid Flows (P oy flowd

Harmonic Acoustics

Hy drodyn D iffracton Static Structural

2 Hydrodynamic Response
IC Engine (Flusnt)

Il

IC Engine (Forte)
Magnetostatc
rModal

Modal Acoustes
Random wvibraton

=]
=]
=
=
=
ES Harmonic Response
—
(=3
=
=i
=y

Throuahflow (Blad eGen)
Topology Optimizston

(=i ]
—=fl Throughflonww
==
==

2 T ent Structural
™ Transien t Thermal
== Turbomachiners Fluid Flows =

Figura 99 — Static Structural —-Geometry- Browse- Boghiu IGS si clic-
Geometria este luata
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- se da dublu clic dreapta pe Model si se deschide Mechanical Ansys —
Mechanical Enterprise;

- Project-Model - Static Strctural A5 -SolutionA6

o- Context =
_ Home Mode Display Selectian Autamation
EI Sl M Deletr | My Computer, Back - g, EHE SMased Selection |7 e o3 ﬁ E m T Tags E Marsge Views & Peint Preview IEI Fibtanage -
Boopy Qfing | v Oistributed || et ENSictan Mang Oweses [ setection intormation g Repon Breview [ Tlustes Detiea
PRS0y te RmTree- | Cores 2 Sekee. | Aowtnil gl Sithat  Blannotstion U Ve Betame £3 snow tror 88 Unie Converier Edkey Assignments | shien I Reset Layout
Oudlire Sabve L Insert Teab Layout

Q0 [Be@ % S Q0BG e ks HEMWEDE P oo [Empy] @btena- 8 SelecBys B Comens

Figura 100 — Project-Model (A4)

De aici se da discretizarea - in Static Structural se da rezemarea si
incarcarea, se da Solution A6 cu: deformatii totale , axiale , deformatii
specifice , tensiuni normale echivalente si principale;

-s-a facut discretizarea ;

- in Static Structural- insert-presiunea de incercare in MPa( presure);

W W W] B F W WA R ey eees g WS W WL T Y Y ESUESESR L g esmmem o smmssp o wmwwsees g

Hame v | Search Chatline | W

| Project*

b Arceleralion
% Standard Eaith Gravily

% F“d g sahe
H-;gmﬁ-ﬂﬁ}

| thﬁthi Export Nastran File W, Rotationsl Veloctty
O Duslicate
A Clear Generated Diata :
3 e o -y atic| Pressure
B 8 Fore hmnramlr!i.mmhnappl.iﬁa_(mm!l )
5 Grouw AN Similar Children pressure of 8 varying pressure in a single direction i
g @, Remote For %y, 6 2) to cne or more flat or curved faces,
pen Sohver Hies Directory W i
@ Joint ted | (5 Press F1 for help.
Details of “Static Suctual (A5)° o cowlOx @ Foed Support
| Defindtion &
Prpits Tre | Structural @, Remote Displacement
Analysis Type  Static Structural & Fitinniess Suppart
Sover Target Mechanical APDL
= Oyl &% Ondy Supporl
e B Oastic Support
Fremerate iput Oty L) g Mntlonlaats..
@ Fluid Solid Interface
@ System Couphng Regson
() Contact Step Lontrol

Figura 101— Project-Model (A4)- Disctretizare (Mesch)
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- Se da clic pe presiune (presure) si apare casuta de dialod din stanga
jos-Detalii presiune unde se pune valoarea presiunii de incercare;

Ol 5 cegnx | @0 Re@ F Ot 0e @@ s Ko [ RTRE MR D Fogbord: (Empy] @btend~ 9 SelectByr BComen

Geometry selection

L Face

4
o d
Hamal 1 {

Figura 102— Project-Model (A4)-Static Structural (A5) — Insert -
Pressure
Se da o valoare de 32 MPa si se da Enter, valoarea este pusa si apare
ca valoare si ca sens;

| Name v | Search Uutline |V
[0 project

- {3 Model (A1)
-/ Geometry
- -,m Materials

% -3 Coordnate Systems

Solution Information

Details of "Pressure”

|| Scope
Scaping Method | Geometry Selection /
Geometry 1Face

| Definition /
Type Pressure /

Define By Normal To

Applied By ace Effe
32, MPa [ramued]) »

Suppressed

Figura 103— Project-Model (A4)-Static Structural (A5) — Insert —
Presiune ( Pressure)
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- Seincarca cu un moment cu componentele dupa axele de coordonate;

------

@ Acceleration
y & Standard Earth Gravity
@, Rotational Velacity

@, Rotational Acceleration

5 SOt I puplicate @, Pressure

& Clear Generated Data

@, Hydrostatic Pressure

I Rename
5 Group All Similar Children

6 Open Solver Files Directory -

@ Moment
‘etails of "Static Structural (A5)" oo )
= s‘.’. gl S hnal ) ~ A on Insert a boundary condition that distributes a
Definition moment about an axis across one or more flat or
Physics Type Structural curved faces, or about one or more edges or vertices,
Analysis Type Static Structural @ Fixed suppor]
Solver Target AFDL 8 D () Press F1 for help.
Options -
D
EnwonmmtTemperature|ZZ, *C @, Remote
Generate Input Only |No @ Frictionless Support

@ Compression Only Support
% Cylindrical Support
B lastic Support

@ Motion Loads... 0,00

Loo,00 2000,00 {mm)

@ Fluid Solid Interface

nnnnnnnnnnn

Figura 104— Project-Model (A4)-Static Structural (A5) — Insert —
Moment

-s-a dat clic pe moment si a aparut casuta de dialog din stanga jos;
-Trebuie sa fie aplicat momentul pe o suprafata a boghiului (applay);
- am ales suprafata boghiului;

- Momentul se defineste dupa componentele sale pe axele de coordonate;

Outine *3ox a(@ed® [ o Qe e S %M 5 R GG DR P Db (Empty] @btends 9 Sdectlys ot |

e ramped)
|i.‘||mlonlﬁw

| gy

| Benavior | petormsnie

i“l‘\"l\ﬁ 000 gm 200000 {rrasesy

Figura 105— Project-Model (A4)-Static Structural (A5) — Insert —
Moment - Moment pe componente
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- Se da la vector spre componente ;

= Beopy QiFind | Distributed P B g connnte Sotem ClComment W 5ection Plane . e = @wizaed  [ia]Selection Information 57 Report Preview [E] LLluser Defined*

DUPBO Bipue taTees | Core 2 BN AN g Rencteroct gt lAmnotation | M MU SR FthowEnees BN Comerer Elteykssignaments | cooea CIRéset Layout
Casine Sahe 3 Ireest Tack Lagat
Outies : “rI0X QA RvE[E 0 -4 Q0 dakwe HRRRBBE T Moo (o] Ditent §5ectly- Wlmer-

e L
Eehartor Oefamabie
+ Avanced

1 m "W g 20400 e
| EEEaaa—" S

Figura 106— Project-Model (A4)-Static Structural (A5) — Insert —
Moment - Moment pe componente- apoi se da Enter

- S-au pus componentele momentului, se va selecta geometria de
incarcare pentru moment;

Oulfine *I0X Qd e B QAR A st ke BEBBEBE P Eopond- (emply] Dbtend: 5oty Blomet-
. e

T Pl nnn shnn

Figura 107- Project-Model (A4)-Static Structural (A5) — Insert —
Moment - Moment pe componente- apoi se da Enter- Geometria pe
care se pune Momentul
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- S-apus suprafata de incarcare si valorile momentului;

Dehee by ]nnpwm
Cuordingle Syilem | Blobal Covrdinale Syilem
X Component  mm | "
TLom 0, W [ramped)
ZKM
Suppressed by —
Behawe Detormable (1)) 180000 MII,W [ram)

Figura 108 — Momentul si suprafata de incarcare

- Insolution A6 s-au pus conditiile si se da Solve pentru static
structural mecanic;

Outling - - !Hjx ‘|q |E'|~ & @_:‘ Q0 ®Q Sdd XModer BEERBER BT P FClipord- [Empty] @btend 9 SelectBy= BConet= _

L

Deetails of "Equivalent Strecs” <
= Scope
| Seaping Method | Geomatry Seledtion

| Geometry | Bl Bodies

= Definition
Type | Equivalent fron-Mises) Stress
|By | Time

Display Time |Last
Calculate Time History | Yes

| Identifier
Suppressed |Hn
= Integration Point Resuits

| Display Option | weraged .00 100e0 200098 (mmy

Figura 109 — Solution (A6)
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Qutline S0lve ] Insert look Layout
Jutline = wemsy LOX| 2@ @ @y o e Q Q@@ Select KModer HEREE R E P FCipboard~ [Empty] §bend- 7 SelectBy~ BComvet~
Name | Search Outline | W _ :
T project*

- {8 Model (a4)
/B Geometry

/T Materials
34 Coordinate Systems

‘/ﬁ Analysis Settings
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-/ Total Deformation
,/0 Equivalent Blastic Strain
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Vetails of "Solution (A" e s s

|| Adaptive Mesh
Max Loops |1,
Dath |2
| "
Status Done

MAPDL Elapsed Time |4, 5
MAPDL Memory Used 335, MB.
MAPDL Result File Size  15.25 MB

Figura 110- Solution (A6) - Insert- Stress — Deformations - Strains

Solicitarea la oboseala pentru boghiu

-Fatigue = oboseala

[ Project*
- 18] Model (A4)
-Jﬂ Geometry

V@ Materials

-4 Coordinate Systems

: 'J@ Mesh

1,1 Static Structural (AS)
[ ./JH] Analysi Settings

Deformation

T 0El @ Clear GenerateNg
- /B Equivaler
- /8 Equivaler

Strain )

3] Stress J

aIb Rename

D Group All Similar Children Eneray .

- Linearized Stress )
5 Open Salver Files Directory

Stress Tool J

E‘ Worksheet: Result Summary

atigue Tool

Details of "Solution (46)" wrw L O K

-/ Adaptive Mesh Refinement
Max Refinement Loops |1, Bolt Toal }
Refinement Depth 2 hiobe )
=| Information
Status Done Coordinate Systems ~ »
WAPDL Elapsed Time |4, 5 Q’ Volume
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WAPDLResuft File Sze (525 MB a CSETDEINEd e

=/ Post Processing E; Commands

Beam Section Results ‘ Ho
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Figura 111 - De la Solution A6 — Insert-Fatigue — Fatigue Tool

- Se da clic pe oboseala ( Fatigue Tool) si apar;

- Se alege ratia ( Ratio);

- Calculul coeficientilor de siguranta dupa anumite teorii;
- Ciclurile de incercare trebuie sa fie mai mari sau egal cu un milion;

Outline v 10X Workhet

Name
T project’
B ) Model ()
.. /T Geamelry
B Materids
‘“V'“ Coordnate Systes
-~/ Mesh
B/ Static Structurel(A5)
‘,]m AnalysiSettings
/3, Fited Supoort
‘,&3 Pressure

Details of "Fatique Tool"

-/ Domain
Damain Type

| Materials

/| Definition
Display Time

| Options
Ana
Wean Stress Theary

Equivalent {von-Mises]

| Life Units

Constant Amplitude Load
Fully Reversed

Endurance

s 102

Goodman

Mean Stress Correction Theory

Soderberg ——— Gerber

_ii_'_'_

7

~

Geometry Waorksheet

Units Name ayeles eometry  lioneneed

Loz is equalto 1, ydes Graphics Annotations
Tabular Data

v X Graph

Figura 112 - De la Solution A6 — Insert-Fatigue — Fatigue Tool — Details of

-s-a ales ratia -1, ciclu aternant simetric;

»Fatigue Tool”

- se trece la alegerea caclculului coeficientilor de siguranta la oboseala;
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Ma

fame: - - Constant Amplitude Load
I project” Ratio

/1 Geonelry
/T8 Materaks
By Loondnate Systems
/T Heh
=l Stabic Structural (A5)
A Aralyss setngs
/@, Hued Suppert
/B, Pressre
/L) Sohution Inforrgeton
/8 Tota Deformat]

roj
5 Model (A4)
*
[+
+

/8 Equvalent Eastf strain
(= o ot G

Mean Strecs Correction Theary

Goodman Gerber

Soderberg

1| Maaterials
Fatigue Srength Fartor
1 Loading
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Seale Factor

End Time

Stress Life
Nans -

Nene 1

Figura 113 - De la Solution A6 — Insert-Fatigue — Fatigue Tool — Details of
,.Fatigue Tool”- se aleg parametrii

- se trece la alegerea caclculului coeficientilor de siguranta la oboseala si
anume Soderberg

Narne - Constant Amplitude Load

10 Project* Ratio
B~ (@ Model (a4)

/@ Geometry 2
-, Materials L
vk Coordinate Systems
b @ Mesh 1,
)+, Static Structural (AS)
H Analysis Settings
/@, Fixed Support 0,
B, Pressure

05
Tr—
#7215 Solution (A6) 1,
i Fon

i~/ Total Deformatid

o M9 Equivalent Elasty
+- M8 Equivalent Stres!

Mean Stress Correction Theory

Goodman Gerber

Soderberg

Damain Type
=| Materials
Fatigue Strength Factor (ki) [1,
=| Loading
Type
Loading Ratio
Seale Factor
=| Deninition

Display Time End Time
=| options
A

2 - Stress Life
Mean Stress Theory
o —————

= Life Units Geometry Worksheet

Units Name Graphics Annotations ~ 1 X Graph

Figura 114 - De la Solution A6 — Insert-Fatigue — Fatigue Tool — Details of
»Fatigue Tool”- se aleg parametrii si Enter
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-R=-1;

-s-a dat clic dreapta pe Soderberg;

Name - . Constant Amphitude Load
Ratio

Mean Stress Correction Theory

A5ME Eiptice

Fatiguse Strengtn Factes 1) 1
Laading

Troe

Loading Rativ

1 eycle s equal Lo L eycles Tabular Data

Figura 115 - De la Solution A6 — Insert-Fatigue — Fatigue Tool — Details of
»Fatigue Tool”- se aleg Mean Stress Soderberg si Enter

- Se pun 1000.000 de cicluri si se da enter;

4 |5 maTEnas
it Cooranate Systems
Hesh
tabic Structural (A5}
Seltngs

Mean Stress Correction Theory

Figura 116 - De la Solution A6 — Insert-Fatigue — Fatigue Tool — Details of
»Fatigue Tool”- se aleg Mean Stress Soderberg , numar de ciclurisiR =-1
apoi Enter
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Hame Constant Amplitude Load
[ project’ Ratio
B @ Model (A4)

/T Geometry 2
¢@ Materizls 15
/* Coardinate Systems
o /00 Mesh 1
[ Static Structural (AS)
) 05
‘ ¢ J1 Analysis Settings
/8, Fixed Support 0,
- /8, Pressure
P — 45
a.-9%) Solution (A6
...... 4

Mean Stress Correction Theory
5 Evaluate All Results o Damage
O Duplicate @ Safety Facor ne Goodman e S Je1DET —
Details of "Fatigue Tool" B oy @ Biaxiality Indication
- Domain 4 at W Equivalent Alternating Stress
Domain Type Time
-| Materials 0 Clear Generated Data
Fatigue Strength Factor ({ |1, ,jut, & Damage Matrix
4/ Loading L Fatigue Sensitivity
Tiee Ratic b Rename R |
e Hysteresis
Loading Ratio 4, E"\ Group Ctrl+G
Ceale Factor | e @ User Defined Resutt
| Definition E Commands
Display Time End Time T 0
|| Options
Analysis Type Stress Life

Figura 117 - Se duce la Fatigue-Insert- durata de viata (Life), avariile
(Damage) , coeficientii de siguranta (safety factor) , tensiunea la oboseala(
Echivalent Alternating Stress)

-Fatigue —Insert- Echivalent Alternating Stress si clic dreapta;

Constant Amplitude Load
.......

rrection Theory

................

Figura 118 - Fatigue —Insert- Live, Damage, Safety Factor, Echivalent
Alternating Stress si clic dreapta

- Safety Factor = coeficientul de siguranta;
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Figura 120 - Fatigue —Insert- Evaluate All Results si clic dreapta pe
Evaluate All Results — Get Results si apar rezolvarile
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1.8 Solicitarea la oboseala pentru boghiu - Rezultate
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Took

>hox Q CICR G Q@ Select " Mode~ @ ® = [FcClpboard~ [Empty] & Extend~

Salution Information
Total Deformation
Equivalent Elastic Strai

8 Biaxiality Indication

*lox

Geometry Selection
All Bodies

Life
Mo

Its
No

0,00 1000,00

500,00

Figura 121 -Durata de viata [s]
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R coeficientul de asimetrie ( Biaxiality Indication)

Jutline >hOx [clo] n &% O 'EQ @ @ @ Select ®kMode- [ [ F B ® % [EClpboard~ [Empty] & Extend~ 9 SelectBy= -®C
Name - -
: @ Geometry a =
T3 Materidls A: Static Structural
34 Coordinate Systems B

-/ Mesh
Static Structural (A5)
(Eﬂ Analysis Settings

Type: Biaxiality Indicatiog
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‘/E} Solution Information
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y "
/0 Safety Factor
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Figura 123 — (R) coeficientul de asimetrie ( Biaxiality Indication)
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Figura 124 - Tensiunea la oboseala [MPa]
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~ioOx Q8w "5 C-|+QAEA A S kModer T H R B | % [ElCipboard~ [Empty] &3 Exend~

Static Structural (A5)
Afﬂ Analysis Settings
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=& Solution (A6)
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Figura 125 - Coeficientii de siguranta
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1.9 Solicitarea la vibratii pentru boghiu
- Se deschide Ansys Workbench;

- se selecteaza Modal din partea stanga;

-Se da dublu clic pe Modal si apare casuta din partea dreapta;
[ Toolbox - m = Project Schematic

| = Analysis Systems |

Design Assessment

Eigenwvalues Buckling

Electric

Explicit Dynamics

Fluid Flow - BEloww Molding {Polyflow)
Fluid Flow- BExtrusion {Polyflowe)
Fluid Flows {CFx)

Fluid Flawe (Fluent)

Fluid Flawe {Polyflow)

Harmonic Acoustics

i

Harmonic Response
Hydrodynamic Diffraciaon
Hydrodynamic Response
IC Engine {(Fluent)

I< Engine {Forte)

M hetostabc
Maodal
godal Acoustics

EHIREREARDO0GEEE

3

Randid Son | MModal analysis using Mechanical APDL sclhver i
Response Spectrum
Rigid Dynamics
Static Acoustics
Static Structural
Steady-State Thermal
Thermal-Electric

Thoreos e b lenes

.ECOBNEEE

Figura 126 — Modal — apare casuta de la Project Schematic

De la solutii (Solution) — Transfer Data To New ( transferati datele la noi)-
Random Vibration ( Vibratii aleatorii)

|

Analysis Systems ]

Design Assessment

Eigenwalue Buckling -~ a

El el T mModal

Ex 2 | @ Engincering Data  ~" 4

Flu e Molding (Folyflow) 3 @D ceometry Y

Fluid Flow- Extrusion (Polyflow) =

Fluid Flow (CEX) 4 @ Model -
uid Flow (Fluent) — =

Fluid Flaw (Polyflow)

Delete

FEEEQROOREEER

Edit in Read-Only Mode. ..

Duplicate

1 >
<| Transfer Data To MNew ) r |
Update Upstream Components

Clear Generated Data il random vibration

E& static structural Reset [E2l  Tepology Optimization

Wl steady-state Thermal BE Rename B2 Transien t Structural

&Y Thermal-Electric

= Throughfiow
—J Throughflow (BladeGen) Quick Help

B
a
5
it

2 Tepclogy Optimzation Add Note
B Transient Structural
™ Transient Thermal

EA Turb

Component Systems

ry Fluid Flow

Custom Systems

Design Exploration
ACT

Figura 127 — Modal —Modal A - (Solution) — Transfer Data To New

( transferati datele la noi)- Random Vibration ( Vibratii aleatorii)
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-clic dreapta pe Random Vibration ( Vibratii aleatorii) si se obtine;

5

3 P Froject Schematic

| B Analysis Systems |

24 Design Assessment

#3 Eigenvalue Buckling - A

Slectric f i rr—

i Explict Dynamics 2 | @ Engineering Data " gineering Data
Q Fluid Flow - Blow Molding {(Polyflow) 3 9 Geometry = . =2
B Fluid Flow- Extrusion(Polyflow) =
B Fluid Flow (CFX) 4| @ Model Madel E a
B Fluid Flow (Fluent) 5_ L jie R setup =
B Fluid Flow (Palyflow) L : 6 |§= Solution =
B Harmonic Acoustics =
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E"g Hydrodynamic Response

% 1C Engine (Fluent)

"
E 3l
o m

E)

o

a3

o

-

=

]

+

o

Ho TR cous s
Random Vibration
Response Spectrum
Rigid Dynamics
Static Acoustics
Static Structural
Steady-State Thermal
Thermal-Electric
Throughflow
Throughflow (BladeGen)
Topology Optimizaton

IOLLECDENEE

Figura 128 — Modal —-Modal A - (Solution) — Transfer Data To New

( transferati datele la noi)- Random Vibration ( Vibratii aleatorii) casuta B

- Se duce la casuta de dialog din dreapta fata , adica A;

- Din casuta din B nu se poate continua si am pus-o intr-un dreptunghi
Cu sageata;

- Din casuta dreapta A se merge la Geometrie (Geometry)-Import
Geometry-Browse (Cauta) - Boghiu -1GS

| E Analysis Systems |

§4 DesignAssessment

#3 Eigenvalue Buckling &~ L3 & £

Electric El T mModal B8l T F sndom Vibration

¥ Explicit Dynamics inesring Data ~ 2 Hpoineering Data
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&) Fluid Flow -Blow Molding (Polyfiow) s[@ oo - 1 =
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Figura 129 — Se transfera geometria in program
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- s-adat clic pr boghiu cadru-1GS si au aparut legaturile negre dintre

casute;
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Compaonent Systems

Custom Systems

Design Explaration

H ACT

-Proiecte- Dumitru Mihai

4
5 @ setup =
6 Solution F .
7 Q Results F a

-/—- 5 @ setup
6 Solution

- B
:
1 2 & Engineering Data
E] Geometry

ﬁ Model

]

ol | oefl | ool | B S &
h bk
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Random Vibration

Figura 130 — Geometria trasnferata in program — se duce la Model

-Se da pe Model dublu clic dreapta;
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B Fluid Flow (Pohyflowd

m Harmonic Acoustics
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Figura 131 — Geometria trasnferata in program — se da clic pe Model
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- se intra in Multiple Systems —Mechanical (Ansys)-Mechanical
Enterprise;

Home Model Display Selection Automation

i ¥ peiete || My Computer, Backy = EEl Susmeosoeaion [ commans: Bimages= ﬁ |=: m > Fags ElManage views & Print Preview eranage -
Comy ClFing | ) Distributes EIRE o coomate siten (Comment  CHSection Plane = Oweaa [ o B [Muser perinea~
site Y Tree~ | Cores 2z Sole | Anabil @ g emate Poimt it Chart B annotation Usits Wadkitiect Kertame 8 snow frrors BlUna Corverter Ekey assignments | ghiaen CJReset Layout

trent toan Lapest

-¥ox QQ [@w&@ W C-[H]aaa @ s NMd- [ 3RS DK% Eoitord- [Emply| @ btend- 2 SelectBy- B Convert~ o

Figura 132 — Project — Model (A4,B4)-Modal (A5)- Solution (A6)-Random
Vibration (B5)- Solution (B6)

- se face discretizarea fina cu clic pe Mesch, apare casuta de dialog din
stanga jos cu Details Mecch;

wutine sowve 5] nserc 100 Layout

Outline viOx| : @ @ Elu &% C 'IEQ @ @ @ | Select "k Mode~ BE R MR E % ECcipboard- [Empty] &iEdend~ 9 SelectBy~ <@ Convert~

© Name ~ | Search Outline |~

1 Project= =
B (@ Model (A4, B4)

4} Solution Information
=711 Rfindom vibration (B5)
3 "

v e O X

Displaf style | Use Geometry Setting

Physiff Preference | Mechanical
Elemjht Order | Program Controlled

entSize | Default
ESlzi
e AdNgtive Sizi... Ves
ResolutioMy Default (2)
Mesh DefeatM Ves
|| Defeature SizegQefault
Transition FoWy
Coars

Average Surfa 5 mm
Minimum Edge L...|9,0342 mm

Figura 133 — Project — Model (A4,B4)- Mesch — Detail of ,,Mesch”
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- se clic pe Fine de la Details of Mesch;
- se duce la Mesch sus ;
- se da clic pe Mesch si apare —Update Mesch unde se da clic;

Dutfing >8Ox a0 [@ed % o500 e sha kM- B E DR DS K T [cpbeads [Empty] @Etend- ¢ SelectBy- B Convens

Figura 134 — Project — Model (A4,B4)- Mesch — Detail of ,,Mesch”-
Discretizare fina

- se duce la Modal A5-Insert-Fixed Support;
- se selecteaza suprafetele de reazem , in acest caz sunt patru suprafete,
- seselecteaza cu CTRL apasat;

s B Yt | o 2 o semotepoint Gilchat EAnnomaon | T SRR Fdsnowemors Elunit Converter Eliey asognments | ¢reen (JResetiapout
Outline Sehe a Insert Tock Lavout
I 00 Pve[5 0740000 sakie DRERBBE TP Hopao: ] @i &ty Blonenr
Rame | Search Lutin Vo

B
i ‘EME Export Nastran Hie
=40 Random 0 Duglicsie
1 Modd
Jim
JHR ey & Cesr Generated Dsta
S solt ¢ e
P Rename 2]
1™ Group i simitar Chitdren
5 Upen Soiver kies Deedtary
Dietaits of "Medal (A5]"
= Definilin
Physici Tyne
Analyss fye

| Sotver Taaget
Envitorament Temperature 22, *C
only o

[\Q‘\ 00 Lt 000,00 (mm)

Figura 135 — Project — Modal (B5)-Insert- Fixed Support- Selectam
suprafetele de reazem inainte
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- pentru solutii se procedeaza la fel;

- exemplu: Solution-Insert-Strain-Echivalent von Mises;

Naeme
T Project*
A8

i
:

-85

R f— [

aa@ve[C-+Qaae sk DEEREBBE P Mcibort- (Empty] Sbtend 8 Sclectby- Blomvert-

»
. »
] Ay Sl
=98 Solution (B5) ‘W Suppress Lah |
00 Sk IO |13 e it Ressits ool s b : Insertan Equnvalent {von Mises] Stram
: Prabe b ! ebject to debermine the overall stram 2t cach
o Rename Based on Definition 5 :
=+ i o 1 LT element based on the Von-Mises criterion.
Detadk o “Dives el Defcemation” :. : 8 voume
[Seape i
Scoping Methed | Geometry Sele) = Cut 0 Mot
Geometry All Badies & CearGi % Uses el
= Defiritin
=l PE——— Commands
Tiee DiredlionalDefo ™ Ui E
Cuientalinn * A I rename 1
Mace L & Goup ClilsG

| Coundinale Syilem | Glabal Cooding
Igentter

1 Group Simitar Objects

Suppressed Mo

Figura 136 — Solution (A6) -Rezultate

-Se trece la Random Vibration;

- Random Vibration-Insert-PSD G Acceleration ( acceleratia de excitatie);

PralpisType  (Band B Gy A imila Childien
Sobver Target 7 .
= Ol {5 Open Sobver Files Divectury (D) Press FL for heip,

G Insert 2 P50 b Accelersbon o
provide ground acedleration base |
excitation m tems of a spectrum. |

Generate Input Only Mo

Figura 137 — Random Vibration
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-Se da clic dreapta pe PSD G Acceleration ( acceleratia de excitatie);

-se merge la Analysis Settings-Insert- PSD G Acceleration;

Mame | Susrch Qunline [ % o

I T o We a3 0 Q0 aa Xk BEBREBE TP Moked [bpy] Sbted 9 Sdetdy Blomets

% Meh
=il Hodal (As)

P psDAcesseraion

PSE G Aceeleration
G Intedt & PSO G Aecelershon to
e s

‘Humber Of Modes Ta Use | All [ Commands
Enclude nt Mode: | No —

Dutput Lontrels

EcEation in terms of 2 spectrum,

i (1) Press FL for help.

Figura 138 — Random Vibration- se incarca cu o acceleratie

-Se da clic dreapta pe PSD G Acceleration ( acceleratia de excitatie);

- apare casuta de dialog , partea stanga jos

R 00 8 GO Q0 Q8 Wk QRRWERE VT Hcipbonts (Frpry] @Faendr § SietByr @lomrar
Hame ={Seamh Oulfme (7
511 Hodal {A5)
— s Pre-Siress (hove)
-/l e Setings
-/ Solution [A6)
21 Sakuten Informaton
4% Tobai Deformation
%9 Drectioral Deformation
%9 Wasimum Prinipal Bastic Strain
/%9 Mdde Princpal Baetic Siran
< Mrmmum Prnopal Hache Sran
—/% equvdent stress
— % Mamum Propal Stress
— 8 eide Prncpal Stress
— 8y Mrmum Princpal STess
=411 Random Vibratica (B5)

L1 L0360 20080 fenm}
I $z8|092aaa____S

Figura 139- Random Vibration- se incarca cu o acceleratie ( Tubular Data)
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- In Modal A5 se face —Fixed Support (REAZEM INCASTRAT)
- Din Details of RSD G Acceleration- Boundary Condition- Fixed

m- e Lo
B v | tinenen oo Sian St ~ o
Aot 5 Delata | Ny Compien, Butk - Bl Eoimes tinicn I Commindc (imagi™ g " nasnage Vi @ Pt B TT] Atinage
lD l:..‘., Qmag - Enttutes g L= [, e Dcommere  C brcion Mare m B “ Qs T bt bntsemation 3" gt Prmsem Tlines Gonwnea
et | o T it s e | 2 S S Db S ot Sy gt | i G
pomr]

[ L 5l (e

ot =R0x  an(eed Go-raa e o Se BEE0SEE Y Eckad- [y @unde 8 Babe Bl

Flgua 140— Random Vibration- se incarca cu o acceleratie ( Tubular |
Data)- se pun valorile jos in dreapta

- Din Details of RSD G Acceleration- Boundary Condition- Fixed

Support;
- Se da clic dreapta pe Fixed Support si se obtine;

*40% @a(@wd W C-t QA RE Swe ke HERBEEE T Eopsa- [tmpy] @etenas 9 Seiecthys Bomn=

% Minmum
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Figura 141- Random Vibration- Details of ,, PSD G Acceleration”
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- Din Details of RSD G Acceleration- Direction- Z axis;

Cusine Sabe

N Tgert Took Layost
Ouiiog vi0x  ga(eles

B G- Q@88 S Kot BEFREB RS P Elckbod- [Erpy] Sbtmd- § Secity- Blomernt=

(1] L] 2480 )

Figura 142—- Random Vibration- Details of ,, PSD G Acceleration”-Directia
acceleratiei de excitatie

-Tubular Data;
- se pune frecventa si apoi acceleratia ;

- se urmareste si graficul din dreapta la Tubular Data

Figura 143- Random Vibration- Details of ,, PSD G Acceleration”-Directia
acceleratiei de excitatie si tubular data
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-Solutin B6-Insert-Deformation- Directional sau Directional Velocity,
Directional Acceleration

ey TEE | AL . . renEme v . Animaligry L5 EIUT W L LMY MNGIRETRL | Gapen L REVELLIFUW
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Figura 144 — Random Vibration-Solution

1.10 Rezultatele de la vibratii pentru boghiu
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Figura 145 -Deformatii directionale pe axa x [mm]
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Figura 148 - Tensiunile echivalente [MPa]
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