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OBR.1 Pohled na 3d sestavu

OBR.2 Pohled na 3d sestavu v rezu




OBR.3 Dvé vybrané soucasti ze sestavy pro kontrolu
- pro kontrolu diliit namahanim vyuzijeme software Pro/Mechanica (metoda P), pocitat
budeme v modulu pro strukturdlni analyzu

SVARENEC ZAVES HAKU

Hmotnost : 164,63 Kg 33,7Kg

OBR.4 Modely zjednodusené z divodu vétsi uc¢innosti




OBR.5 Model svarence (tenkosténny model)

- pro vypocet tenkosténného modelu vyuZijeme navic vypoctovy software ANSYS
(metoda H)

TR

Definice materialovych viastnosti
Jako material soucasti volim konstrukéni ocel (STEEL). Vlastnosti materidlu nechavam
podle zakladniho nastaveni z knihoven.




OBR.6 Definice svarence
Definice uchyceni dle obrazku (velkou ¢ast zatizeni zachytava otvor pro ¢ep o priuméru 80mm,
na Cepu je kladka pro vedeni zdvihového lana, otvory jsou 2 a tlouSt’ka stény 20mm).
Definice zatizeni dle obrazku (svafenec je zatiZen v otvoru pro ¢ep, ktery spoji svafenec se
zavésem pro hak (tzv. srdcem), primér otvoru je 40mm a tloustka stény 30 mm). Zvolil jsem
zatizeni silou v dané oblasti otvoru20 N/mm?2.

25YS_DEF

D Definice vetknuti plochy
" —posunvosey
(Constraintz (Constraint)

Definice vetknuti plochy - 0°stupnit
volnosti — otvor v dife

Nastaveni vypoctu : - staticka analyza
- metoda Multi-Pass Adaptive
- vypocet polynomu od stupné 1(min) aZ po stupent 9(max),s limitni chybou 10%
- Converge on:
Local Displacement, Local Strain Energy and Global RMS Stress



OBR.7 Grafické vysledky vypoctu

Rozlozeni hapéti v souéasti

Vetknuté plochy

Mista s maximalni hodnotami
koncentrace napéti

Zatizeni v otvoru pro ¢ep o velikosti
20 N/mm2




Zobrazeni deformace a
rozlozeni napéti v soucasti

Pavodni poloha soucasti pred
zatizenim

“Windowl ' -




Zobrazeni rozlozeni napéti
vektorové od zatizeného
mista

Nejvétsi koncentrace napéti
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Graf prabéhu velikosti
napéti po dané krivce
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OBR.8 Definice zavésu haku

Definice uchyceni dle obrazku (velkou ¢ast zatizeni zachytava otvor pro Cep o priméru 40mm,
celkem jsou na zavésu otvory dva, délka otvoru je 200mm).

Definice zatizeni dle obrazku (zave€s haku je zatizen v otvoru pro specidlni cep, ktery spoji zavés
piimo s hdkem, priimér otvoru je 65mm a tloustka stény 30 mm). Zvolil jsem zatiZeni silou
v dané oblasti plochy otvoru 20 N/mm?2.

Nastaveni vypoctu : - staticka analyza
- metoda Multi-Pass Adaptive
- vypocet polynomu od stupné 1(min) az po stupeit 9(max),s limitni chybou 10%
- Converge on:
Local Displacement, Local Strain Energy and Global RMS Stress

Definice vetknuti a zatizeni

Definice vetknuti plochy - 0°stupriu
volnosti

Zatizeni v ose Y v dife pro Cep
- 20 N/mm2




OBR.9 Grafické vysledky vypoctu
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Definice vetknuti plochy - 0°stuprid
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Definice vetknuti plochy s posuvem v ose Y
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KFivka pro graf v otvoru pro ¢ep (zobrazena
cervengé)
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OBR.10 Definice svarence (vypocet jako tenkosténna)
Definice uchyceni, zatizeni 1 materialu je stejna jako u plného objemu. Rozdil je, Ze soucast
se vytvofila z ploch a v Pro/Mechanice se navolili tloustky stén (dle vykresti). Soucast se zatizila
jak v Pro/Mechanice (metoda P) tak ve vypoctovém systému ANSYS (metoda H).Soucast jsme
museli pred spusténim v ANSYS nameshovat (nasitovat) v Pro/Mechanice pomoci FEM, jelikoz
v ANSYS nejde ménit stupeit polygonu.

Definice vetknuti a zatizeni Tenkosténna soucast —
o i definice tloustky stén

Vetknuti s
0° volnosti — otvor pro ¢ep

Vetknuti hran s posuvem
v osey



OBR.11 Grafické vysledky vypoctu (Pro/Mechanica)
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Graf prubéhu velikosti
napéti po dané krivce
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OBR.12 Grafické vysledky vypoctu (ANSYS)

Zasitovani pred vypoétem v Ansys

Zasitovani tenkostény na
element size 3 ve tvaru
Quads




Zasitovani pred vypocétem v Ansys (v ansys nejde ménit polygon)
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Zobrazeni dané soucasti v ANSYS
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Deformace zatizenim
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Vysledky (svarenec)

>>Pass 7 <<
Calculating Element Equations
Total Number of Equations: 63444
Maximum Edge Order: 7
Solving Equations (16:27:21)
Post-Processing Solution (16:28:30)

(16:26:47)

Calculating Disp and Stress Results  (16:28:43)
Checking Convergence (16:28:48)
Elements Not Converged: 0
Edges Not Converged: 0
Local Disp/Energy Index:  6.5%
Global RMS Stress Index: ~ 4.8%
Measures:

Name Value  Convergence
max_beam_bending: 0.000000e+00  0.0%
max_beam_tensile: 0.000000e+00  0.0%
max_beam_torsion: 0.000000e+00  0.0%
max_beam_total:  0.000000e+00  0.0%
max_disp_mag: 1.001674e-05  0.3%
max_disp_x: 1.396663e-06  0.3%
max_disp_y: 9.647857¢-06  0.3%
max_disp_z: 4.353547¢-06  0.1%
max_prin_mag: 1.793801e-02  3.1%
max_rot_mag: 0.000000e+00  0.0%
max_rot_x: 0.000000e+00  0.0%
max_rot_y: 0.000000e+00  0.0%
max_rot_z: 0.000000e+00  0.0%
max_stress_prin:  1.793801e-02  3.1%
max_stress_vm:  2.043040e-02  1.4%
max_stress_xx:  1.304521e-02  3.4%
max_stress_xy:  1.146555e-02  1.2%
max_stress_xz: -4.010552e-03  10.6%
max_stress_yy:  1.531718e-02  2.5%
max_stress_yz:  6.878951e-03  0.9%
max_stress_zz:  7.104791e-03  1.6%
min_stress_prin: -9.526262e-03  4.1%
strain_energy:  7.484371e-05  0.2%

Vysledky (zavés haku)

>> Pass 8 <<

Calculating Element Equations (18:02:09)
Total Number of Equations: 4482
Maximum Edge Order: 8

Solving Equations (18:02:09)

Post-Processing Solution (18:02:09)

Calculating Disp and Stress Results  (18:02:09)

Checking Convergence (18:02:10)
Elements Not Converged: 0
Edges Not Converged: 0
Local Disp/Energy Index:  2.2%

Global RMS Stress Index:  9.0%
Measures:

Name Value  Convergence
max_beam_bending: 0.000000e+00  0.0%
max_beam_tensile: 0.000000e+00  0.0%
max_beam_torsion: 0.000000e+00  0.0%
max_beam_total:  0.000000e+00  0.0%
max_disp_mag:  2.571733e-05  0.3%
max_disp_x: -2.028432e-05  0.3%
max_disp_y: 1.670076e-05  0.2%
max_disp_z: -2.157780e-06  0.2%
max_prin_mag: -6.209785e-02  9.8%
max_rot_mag: 3.735032¢-07  1.7%
max_rot_X: -2.238874e-08  0.6%
max_rot_y: 9.429429¢-08  1.1%
max_rot_z: 3.726048e-07  1.7%
max_stress_prin:  5.468457e-02  0.0%
max_stress_vm:  6.167508e-02  7.7%
max_stress_xx: -4.955740e-02 13.1%
max_stress_xy: -2.471350e-02  2.4%
max_stress_xz: -2.720461e-03  3.1%
max_stress yy:  5.175385e-02  0.0%
max_stress_yz: -3.327235e-03  2.2%
max_stress_zz: -6.929553e-03  4.2%
min_stress_prin: -6.209785e-02  9.8%
strain_energy:  8.012183e-05  0.4%



Vvsledky (svarenec jako tenkosténna)

>>Pass 8 <<

Calculating Element Equations (18:02:09)
Total Number of Equations: 4482
Maximum Edge Order: 8
Solving Equations (18:02:09)
Post-Processing Solution (18:02:09)
Calculating Disp and Stress Results  (18:02:09)
Checking Convergence (18:02:10)
Elements Not Converged: 0
Edges Not Converged: 0

Local Disp/Energy Index:  2.2%

Global RMS Stress Index:  9.0%
Measures:

Name Value  Convergence

max_beam_bending: 0.000000e+00  0.0%
max_beam_tensile: 0.000000e+00  0.0%
max_beam_torsion: 0.000000e+00  0.0%
max_beam_total:  0.000000e+00  0.0%
max_disp_mag:  2.571733e-05  0.3%
max_disp_x: -2.028432e-05  0.3%
max_disp_y: 1.670076e-05  0.2%
max_disp_z: -2.157780e-06  0.2%
max_prin_mag:  -6.209785e-02  9.8%
max_rot_mag: 3.735032e-07  1.7%

max_rot_Xx: -2.238874e-08  0.6%
max_rot_y: 9.429429¢-08  1.1%
max_rot_z: 3.726048¢-07  1.7%

max_stress_prin:  5.468457e-02  0.0%
max_stress_vm:  6.167508e-02  7.7%
max_stress_xx: -4.955740e-02  13.1%
max_stress_xy: -2.471350e-02  2.4%
max_stress_xz: -2.720461e-03  3.1%
max_stress_yy:  5.175385e-02  0.0%
max_stress_yz: -3.327235e-03  2.2%
max_stress_zz: -6.929553e-03  4.2%
min_stress_prin: -6.209785e-02  9.8%
strain_energy:  8.012183e-05  0.4%



