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Pevnostné analyzy konstrukcii technologickych
zariadeni

letny semester 2020 — denné Studium
doc. Ing. Zuzana Murc¢inkova, PhD.

Zadanie 1 (max. 40Db)

Pre zadany priamy ocelovy nosnik namahany rovinnym ohybom so zatazenim: sila F, rovnomerné
spojité zatazenie  a ohybovy moment M .
» Urcte z napatovo-deformacnej analyzy pomocou softvéru Creo Simulate:
o priebeh posunuti ,, o,
o priebeh Misesovho napitia ,,oVM*,
o priebeh priecnej sily ,, V',
o priebeh ohybového momentu ,,M “
> Optimalizujte dizku nosnika, t.j. rozmery a, b, ¢, scielom (goal) minimalizovat hmotnost
nosnika (minimize Total Mass) podla zadaného kritéria (design limit) a rozsahu premennych
(Variables) — dizok; po¢iatoént (initial) hodnotu ponechajte predvolent (default).

Odovzdajte v tlacenej forme (bez obalky, so zopnutymi listami) v termine:
Riadny termin: 24.03.2020 (utorok, 6. tyzder)
Nahradny termin: 07.04.2020 do 11:00 (utorok, 8. tyzder)

Vstupy vypoctu:

e obrazok priameho nosnika (t.j. tvar, rozmery nosnika a prie¢neho prierezu, velkost' zatazenia)
z0 zadania ulohy (z tabul’ky) a print screen pocitacového vypocétového modelu z Creo Simulate
(Standard orientation)

e material — slovne

Vystupy vypoétu: vysledkové okna z Creo Simulate, t.j. numericky vypocitané:
v' priebeh Misesovho napitia ,,c¥™* (fringe, deformovana konstrukcia)
v' priebeh posunuti ,, 6 (fringe, deformovana konstrukcia)
v’ priebeh prieénej sily ,,V“ (graf, anotacie, ak st potrebné),
v’ priebeh ohybového momentu ,,M “ (graf, anotacie, ak su potrebné),

Ciel, kritérium optimalizacie a rozsah premennych definovanych v Optimization Study Definition -
print screen
v’ priebeh Misesovho napitia ,,0"™*“ a posunuti , 0 (fringe, deformovana konstrukcia,
Transparent Overlay, Show Loads, Show Constraints))
v vypis vysledku optimalizacie z Run Status (print screen)

Zhrnutie

Vetami vyjadrené vysledky, t.j. napr. kde je nebezpeéné miesto na nosniku, aké velké je maximalne
Misesovo napitie, aké vel'ké su reakcie vo vdzbach, aka je velkost’ maximalneho ohybového momentu,
aké maju byt vysledné Ciastkové dlzky nosnika pre dany ciel’ a kritérium optimalizacie.



Rozsah dizok

Kéd zadania | Kritérium optimalizacie Min. +
Max. [mm]
119 omax’ M = 220 MPa b=1000-+4000
c=1000+4000
446 Omax=10 mm a=1000-+3000
b=1000-3000
555 Omax=30 mm b=700+2000
c=700-+2000
644 Omax=5 Mm a=100+2000
c=100-2000
911 Omax=2 MM a=800+2000
c=800-+2000
155 omax’ ™M = 350 MPa b=500+2000
c=500-+2000
377 omax '™ = 124 MPa b=700+3000
c=700-+3000
282 omax'™ = 150 MPa a=1000+4000
c=1000+4000
737 omax’ ™ = 90 MPa a=500-+900
b=500+900
111 Omax=10 mm b=500+2000
c=1000+3000
228 Omax=2 MM a=1000+4000
c=500+4000
222 omax’ ™ = 50 MPa a=1000-+5500
c=2000+5500
337 Omax=10 mm b=500+1000
c=500-+3000
288 Omax=2 MM a=1000+2000
c=400-1000
828 omax’ ™ = 40 MPa b=300+2000
c=400-1000
664 Omax=30 mm a=100+2000
c=100+600

Pozn.: dmax — max disp mag — maximalne posunutie (prichyb)
omax”™ — Max stress vm — maximalne Misesovo napiitie

Kod zadania: XXX
1. &islo = 1.stlpec
2. Cislo = 2.stlpec
3. ¢islo = 3.stlpec
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Postup tvorby vypoctového modelu 1DKP a zobrazenia
vysledkov (Creo 3.0)

1. Vytvorim novy part: File/New

o
2. Applications/Simulate ==

3. Refine model/Datum/Sketch . Kreslenie pomocnych kriviek (kreslim tvar konstrukcie)

4. Refine model/Datum/Point **®" Kreslenie pomocnych bodov (pre zat'azenie, vizby)

>
5. Refine model/ldealizations/Beam = Definovanie prierezu a materialu konstrukcie (resp. jej Casti)
6. Home/Loads/Force/Moment

== Definovanie zat’azenia

ForceiMoment Load x
Hame
Loads
Member of Set
LoadSet1 v || New...
References
Points
Surfaces
——P cdgesiCurves
————Jp | Foinis
Properties
Coordinate System: (@) World Selected
M Advanced >>
Foree Moment
Components - Components
X 0 X 0
0 0
z 0 F4 0
N mN
Preview OK Cancel

Pozn.: Vyber krivky pre spojité zatazenie: pravym tlacidlom na
mys$i oznacim krivku, lavym tlacidlom potvrdim

7. Home/Constraints/Displacement

I\

= Definovanie vazieb

Constraint
Name

Constraint3

Member of Set

ConstraintSet!

References

' Points

Points : (@ Single Feature Pattern
Point "PNTO"

0K

8. Home/Run/Analyses and Studies = File/New Static ...

Inertia relief

Load Set/ Component

x

ok Cancel

|| New..

Intent

Cancel



9. * Zobrazenie vysledkov

e Zobrazenie priebehu Misesovho napitia ¢""MH

Name Title
Window1
Study Selection
Design Study

£ | Analysist

Display type
Fringe

—p  siress

Quantity | Display Location Display Options

> | MPa -
Component
von Mises -
Include contributions from beams
™ Bending [ Tensile [ Torsional
At Maximum -
oK OK and Show Cancel

Result Window Definition X

Analysis.
Analysist -

e Zobrazenie priebehu osovej sily N

Name Title:
Window 1
Study Selection
Design Study

7= [ Anaysis1
Display type
> Grach

Quantity
Graph Ordinate (Vertical) Axis

Shear & Woment
Beam
P O wy vz KN -

O mx O My O uz

Graph Abscissa (Horizontal) Axis
Relative To

Curve Arc Length

Graph Location
Curve

—

Result Window Definition x

Analysis
Analysist -

mm'2 kg { sec'2 -

oK OKand Show Cancel

Zobrazenie
momentu/ov M

priebehu ohybového/ych

Name Title.
Window1
Study Selection
Design Study

[j Analysis1

Display type

————p-Graph

Quantity
Graph Ordinate (Vertical) Axis

I Shear & Moment

Beam
Oe O v
] Mx — [V 11y

Graph Abscissa (Horizontal) Axis
Relative To

Curve Arc Length

Graph Location
Curve

—k

Result Window Definition x

Analysis
Analysis1 -

vz kN -

-] nz mN -

OK OK and Show Cancel

e

Zobrazenie priebehu vyslednych posunuti 0

Result Window Definition
Name Title
Window1
Study Selection
Design Study

7= |[analysist

Analysis
Analysis1

Display type
Fringe

Quantity | Display Location | Display Options

Displacement «![ mm

Component
Magnitude

0K OK and Show Cancel

Zobrazenie priebehu priec¢nej/ych sily/sil V

Result Window Definition

Name Tile
Windowr1
Study Selection
Design Study prEs
£ | anaysist Analysist

Display type

—pp G

Quantity
Graph Ordinate (Vartical) Axis

. | Shear & Homent

Beam
Or =P & vwy—Pp[] vz KN

[ mx [ my [ mz mm'2 kg / sec2
Graph Abscissa (Horizontal) Axis
Relative To
Curve Arc Length -
‘Graph Location
Curve
oK OK and Show

Cancel




Optimalizacia (Creo 3.0)

m
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Home/Run/Analyses and Studies ==

File/New Optimization Design Study ...

Optimization Study Definition
Name:
study1
Description
Type:
Oiptimization
Goal
E— Minimize + | |total_mass
Design Limits
Measure Value Units
—> max_stress... = 20000.0000... kg!(mmse...
Analysis Loadset
Analysis Name Component
Variables
Variable Current Minimum Initial Maximum Units
—_) c 1000 500 1000 2000 mm
a 2000 500 2000 2000 mm
Options...
OK
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