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KONFERENCE

ANSYS

Pavod:
1970, Pennsylvania, USA
Dr. John Swanson

Implicitni feseni,
mechanika

Dnes:
Multifyzika

Workbench propojuje
jednotlive resice

vevo

LS-DYNA

Puvod:
1976, California, USA
Dr. John O. Hallquist

Explicitni reseni,
mechanika

Dnes:
Multifyzika
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Konrkee  ANSYS

Workbench propojuje jednotlivé resice
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KonrYse  LS-DYNA

One-code strategy

LS-DYNA
| Domain

! Mechanical
Particle implicit
DEM/CPM/Blast P ICFD/ALE/CESE

Explicit /

Flow of conducting water on tabs externally Meshless & Thermal
shorts module of 20 cells (EM-meshless+ICFD) Advanced CAE \/

& BOSCH @

TOYOTA

Fluid
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Volkswagen
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KonrYse  LS-DYNA

One-model strategy I O &
i Implicit settings i/ Control cards Load case
; (linear statics) | :
Initial ‘
mssss) Contacts | velocity | -------ooeemooooooooood
C‘]:B t‘"‘pa“"”‘ :
)| Materials | [ <,
,,,,,,,,,, [
Subsystem ...

" S = i N
R @ Hgﬁgm Husg:?arna' @ a A DAMLER c‘_ﬂ"""s_":" g

TOYOTA \ROYCE| PORSCHE AU 6'

Volkswagen
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Srovnavaci priklady




konre¥ice  Uvodni zamysleni k srovnavacim prikladiim

Je mozné naprosto objektivné a beze zbytku srovnat dva riizné
Fesice?

Lze alespon vytycit reprezentativni srovnavaci ulohy? I)\‘\\0\.

Lze nalézt jinou srovnavaci ulohu, ktera popre veskere zavéry z
predloZenych srovnavacich uloh?

Ma smysl to délat?
KdyZ nepostihneme vSechny varianty pfikladd, FeSeni na rizném HW, riiznych
operacnich systémech, preference jednotlivych uzivatelu, atd.? P\“O‘.
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oransys  Ekvivalence zadani

= Shodné zadani z pohledu:
- FEsit
- Prvky - Linearni / Kvadratické
- Volba delky casového kroku
- Distribuce reseni (SMP / MPP)
- Hardware a operacni systém

- Minimum ,doladovani®

Co budeme posuzovat

Vysledné parametry stézejni pro dane ulohy
Rychlost vypoctu

Robustnost vypoctu
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Konrktiize  Srovnavaci pfiklady

# Uloha Motivace / Vyzva

1 Tahova zkouska Krcek

2 Stlacovani gumy Hyperelasticita, nelinearni kontakt

3 Plastova prezka Nelinearni kontakt, zacvaknuti
N " Ohyb potrubi s pirubou Nékolik ngéifrger?nrgl(;hélsggéal\jktﬁ, velké
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33'\nsys
KONFERENCE

1) Tahova zkouska
>
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\ / o
o 1 H e A
KggF\Er}?s ice Zadani *;’?

Tahova zkouska

Axisymetricky vzorek

Nerezova ocel AISI 316

80 mm

34 mm

DX DX =11 mm

|
o
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ngl-'}srt‘:s ice  FE model

3D model

Statika, velké deformace

Totozna FE sit

Charakteristicka velikost prvk( 0,4 = 1,3 mm

I Y

I
JJII/ [ \
10 025 uzl = %
[

2 144 elementl

ANSYS LS-DYNA
SOLID186 ELFORM 23
Kvadraticke prvky
100% Hexa
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KorrsYs: Model materialu

Elastoplasticky

800

Plasticita predepsana krivkou
' | l/_'_._-—-"_“

Pozor na extrapolaci krivky 5

Krivka byla nadefinovana az do E

Eps_plast =2 @

- Plastic str;in -1 - |
ANSYS LS-DYNA
Multilinear isotropic hardening Elastoplasticky *MAT_PIECEWISE_LINEAR_PLASTICITY
model materialu (*MAT_24)
predepsany -
krivkou
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Kgg'__\b_r‘\?s icE VflS led ky

Timestep variabilni | SMP & SMP

16

N\ —-

Von Mises stress [MPa]

LS-DYNA

1270,5 Max

1129,3
988,15
846,99
705,82
564,66
423,49
282,33
141,16
0 Min

ANSYS

1415,8 Max

1258,5
1101,2
943,89
786,58
629,27
471,95
314,64
157,33

0,015002 Min

vewvo
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33'\nsys MH/

konrerence  Vysledky
Timestep variabilni | SMP & SMP Von Mises stress [MPa]

LS-DYNA

1270,5 Max
11293

988,15

846,99

705.83

564,66

4235

28234

141,18
0,011837 Min

ANSYS

1414 Max
1256,9

1099,8

9427

785,58

o 62847
471,36
314,24

157,13
0,015002 Min
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1)
Kgg'__\b_r‘\?s SCE VflS led ky \ H /

Timestep variabilni | SMP & SMP Equivalent plastic strain [-]

LS-DYNA

1,2968 Max
1,1527
1,0086
0,86451
0,72043
0,57634
043226
0,28817
0,14409

0 Min

ANSYS

1,5149 Max
1,3466
1,1783

1,01
0,84163
0,6733
0,50498
0,33665
0,16833

0 Min
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33'\nsys MH/

KONFERENCE VflS led ky
Timestep variabilni | SMP & SMP Equivalent plastic strain [-]

LS-DYNA

1,2968 Max
1,1527
1,0086
0,86451
0,72043
057634
043226
0,28817
0,14409

0 Min

ANSYS

1,5149 Max
1,3466
1,1783

1,01
084163
06733
0,50498
0,33665
016833

0 Min

vewvo
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N\ —-

KONFERDNEE Vysledky

Timestep variabilni | SMP & SMP Force - Displacement
FIKN] 12
10
8
) —EXPERIMENT
—ANSYS
—[S-DYNA
4
2
0
0 1 2 3 4 5 6 7 8 9 10 11 D [mm]
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1)
ngp}srl‘zs SCE VfIS led ky \ H /

Timestep variabilni | SMP & SMP

ANSYS
1 min 40 sec Runtime
Jaky byl vipyoi =
Vyvoj Casového kroky»
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7 min 17 sec
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1)
ngl-'}srt‘:s SCE VfIS led ky \ H /

Timestep variabilni | SMP & SMP Timestep

Timestep [sec] 0.14

Co kd
yl -
C“Stantnip

0.12 }
0.1 Jak
dlstribu':; to dop, dl
Vans (0]
0.08 €h0 ogis
e?
0.06
0.04 ANSYS
= S-DYNA
0.02
_/_\_\ R /_r/-L
0 T [sec]
0 0.2 0.4 0.6 0.8 1
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33'\nsys

L 1) /i — /
KONFERENCe Varlanty reseni \

Varianta Timestep Distribuce vypoctu
resen Ansys LS-DYNA Ansys Ls-DYNA | FCPU
1 Variabilni | Variabilni SMP SMP 4
2 Variabiln1 | Variabilni DMP MPP 4
3 Fixni Fixni SMP SMP 4
4 Fixni Fixni DMP MPP 4
ANSYS LS-DYNA
dt, =0,01s TR I dt, =0,01s
dt(:nm=0,005 . Variabilni timestep dtfnm:o,005 .
dior =05 (ansys default) dt =055
dt = 0,005 s Fixnl timestep dt = 0,005 s
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33\nsys Y
konrereNce  Vysledky
Force - Displacement
1 3

F [kN] 12 F [kN] 12
10 10
8 8

e EXPERIMENT e EXPERIMENT
o e ANSYS ° e ANSYS
, e | S-DYNA , e | S-DYNA
2 2
) | D [mm] . | D [mm]
0 1 2 3 4 5 6 7 8 9 10 11 0 1 2 3 4 5 6 7 8 9 10 11
2 4

12

F [kN] F [kN]
10 10
8 8

e EXPERIMENT e EXPERIMENT
o e ANSYS ° e ANSYS
, cm | S-DYNA ., cm | S-DYNA
2 2
0 \ D [mm] 0 \ D [mm]
0 1 2 3 4 5 6 7 8 9 10 11 0 1 2 3 4 5 6 7 8 9 10 11
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N\ —-

Kgg'__g‘!?s icE VflS led ky
Varianta Timestep Distribuce vypoctu Runtime
resenl ™ A nsys | LS-DYNA | Ansys | LS-DYNA | FCPU ANSsys LS-DYNA
1 Variabilni | Variabilni SMP SMP 4 1T min 40 sec 7 min 17 sec
2 Variabilni | Variabilni DMP MPP 4 1T min 18 sec 4 min 56 sec
3 Fixni Fixni SMP SMP 4 3 min 31 sec 8 min 42 sec
4 Fixni Fixni DMP MPP 4 3 min 3 sec 6 min 22 sec

25
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32Ansys Nezbytné doladovani 1) /i —) / ;;@%

KONFER o v p -
vuci default nastaveni v Mechanical

ANSYS LS-DYNA
ReSic = DIRECT *CONTROL_ACCURACY, IACC=1
,Program controlled” volil PCG resic VySSi presnost implicitniho reseni
~ to vedlo na dlouhy runtime (okolo Defaultné neni zapnuto

15 minut)
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33'\nsys "%
KONFERENCE ‘;’?

2) Stlacovani gumy
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. 2) ¢
ngF\E%S ice  Zadani

Tuha koule zatlacovana do gumovéeho kvadru 150x150x100 mm
Material: guma 63 shore-A

Finalni hloubka penetrace 55 mm

D 120 mm
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ke FE model \2) %

3
KONFERENCE

3D model, 2 roviny symetrie

Tuhée Deformovatelnée

Statika, velké deformace

Totozna FE sit

Charakteristicka velikost prvkd 5,0 mm

37 764 uzll
15 785 elementl

ANSYS LS-DYNA
Kvadratické prvky
SOLID186 100% Hexa ELFORM 23
Mooney-Rivlin 2 parameter i/ *MAT_HYPERELASTIC_RUBBER
(2-parameter)
Hyperelasticky
material
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0
Snrakiee  Vysledky 2 t / ’f

KONFERENCE
Timestep variabilni | MPP & DMP

E: Static Structural AN SYS
Equivalent Stress
Type: Equivalent (von-Mises) Stress
Unit: GPa
Time: 0 ms
25/05/2026 13:34:28
0.0041731 Max
0.0037095
0.0032458
0.0027821
0.0023184
0.0018547
0.001391
0.00092736
0.00046368
3.8114¢-14 Min
A: LS-DYNA a1
Equivalent Stress
Type: Equivalent (von-Mises) Stress
Unit: GPa
Time: 0 ms
25/05/2026 13:33:53
0.0041252 Max
0.0036668
0.0032085
0.0027501
0.0022918
0.0018334
0.0013751
0.0009167
0.00045835
0 Min LS-DYNA
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33'\nsys
KONFER

Vysledky

Timestep variabilni | MPP & DMP

31

E: Static Structural

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: GPa

Tirme: 1000 ms

25/05/2026 13:39:43

0.0041731 Max
0.0037095
0.0032458
0.0027821
0.0023184
0.0018547
0.001391
0.00092736
0.00046368
1.5575e-12 Min

A: LS-DYNA al

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: GPa

Time: 1000 ms

25/05/2026 13:40:48

0.0041252 Max
0.0036668
0,0032085
0,0027501
0,0022918
0,0018334
00013751
0.,0009167
0.00045835

0 Min

' q /

ANSYS

LS-DYNA

I

SVS FEM




, 2 ¢
KONFERDNEE Vysledky
Timestep variabilni | MPP & DMP
4.5

4

3.5

M
Urow

—| S-DYNA
=== ANSYS

VM stress [MPa]

<
Ul

0 200 400 600 800 1000
Time [ms]
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) 2)
KONFERENCE Vysledky t

Timestep variabilni | MPP & DMP

ANSYS
11 min 53 sec Runtime
Jaky byl vjyoi =
YWVoj ¢asovgp,, kroky?>
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LS-DYNA

2 min 35 sec
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2)
KONFERDNEE Vysledky i

Timestep variabilni | MPP & DMP

45

40

m ’\Lr L S

35

(OF)
(@)

Timestep [ms]
N No
(@) o1

| S-DYNA
e ANSY'S
15
10
5
0
0 200 400 600 800 17000
Time [ms]
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KONFER o v p )
vuci default nastaveni v Mechanical

32Ansys Nezbytné doladovani \2) t / @ﬁ

ANSYS LS-DYNA
ReSic = DIRECT *CONTROL_ACCURACY, IACC=1
,Program controlled” volil PCG resic Vyssi presnost implicitniho reseni

Defaultné neni zapnuto

Kontakt — mortar
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33'\nsys
KONFERENCE

3) Plastova prezka
<=

=

<+
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33'\nsys \3) “E:j] /

KonrFerence Zadani

Zacvaknuti plastové prezky
Material: PA6

Délka trvani déje: 3 sec

43 mm 52 mm |
ﬁ A‘.-""
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KorrisXs-e FE model

3D model, 1 rovina symetrie

Dynamika, velké deformace

Totozna FE sit
Charakteristicka velikost prvk( 0,028 - 0,28 mm

&
=&
g

158 806 uzlu
100 106 elementl

ANSYS LS-DYNA

SOLID187 ELFORM 16

Kvadraticke prvky

100% Tetra
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. 3) =D
KONFERENCE Dynamika =

Timestep variabilni | MPP & DMP

C: Transient Structural
Equivalent Stress

Type: Equivalent (von-Mises) St
Unit: GPa

Time: 0
le'rT‘OeS.ZOr;g 13:02:20 ANSYS

0,046247 Max
0,041108
0,03597
0,030831
0,025693
0,020554
0,015416
0,010277
0,0051385
3,19¢-11 Min

B: LS-DYNA

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: GPa

Time: 0 ms

22.05.2026 12:52:58

0,038121 Max ’

0,033886 %

0,02965 =
0,025414

0,021179

0,016943 LS_ DYNA ®
0,012707

0,0084714

d 0,0042357

0 Min

NA nebo Ansys? Srovnani implicitnich resict SVS FEM




KONFERENCE Dynamika

Timestep variabilni | MPP & DMP

40

C: Transient Structural
Equivalent Stress

Type: Equivalent (von-Mises) 5
Unit GPa

Time: 2830, ms

22.05.2026 13:19:02

0,046208 Max
0041073
0,035939
0,030805
0,025671
0,020537
0,015403
0,010268
0,0051343
1,5857e-7 Min

B: LS-DYNA

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: GPa

Time: 2835,3 ms

22.05.2026 13:18:40

0,037628 Max
0,033447
0,029266
0,025086
0,020905
0,016724
0,0125432
0,0083622
0,0041813
4,827e-T Min

Verejné | LS-DYNA nebo Ansys? Srovnani implicitnich feSicl

ANSYS
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33'\nsys \3) IHE:].] /

konrerence  Dynamika
Timestep variabilni | MPP & DMP

50 k&
40 A\/\__,./‘ ol

30

—[S-DYNA

20 ANSYS

VM stress [MPa]

10

~

0 500 17000 1500 2000 2500 3000
Time [ms]
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33'\nsys \3) m / 3;,

xonrerence  Vysledky = @“ﬁ
Timestep variabilni | MPP & DMP - L 73
ANSYS LS-DYNA
2 hod 47 min Runtime 14 min 44 sec

vevo
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3
KONFERENCE
Timestep variabilni | MPP & DMP

3 'Ansys Vysledky \3) m /

450

400
350
300

250

—[S-DYNA
ANSYS

NO
(@)
(@)

Timestep [ms]

—_ _
(RN C
o O

Ul
o O

0 500 1000 1500 2000 2500 3000
Time [ms]
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33Ansys  Nezbytné doladovan\3) =D

KONFER :
vuci default nastaveni v Mechanical

ANSYS
Resi¢ = DIRECT
,Program controlled” volil PCG reSic .
Rozdéleni kontaktu na dil¢i kontakty
Kontakty - penalty metoda
Kontaky - tuhost 0,01

vevo

Lty Verejné | LS-DYNA nebo Ansys? Srovnani implicitnich reSicu

LS-DYNA

*CONTROL_ACCURACY, IACC=1
VySSi presnost implicitniho reseni
Defaultné neni zapnuto

Kontakt — mortar

SVS FEM




Kgg'__\b_r}?s ce Statika

Timestep variabilni | MPP & DMP

45

D: Static Structural

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: GPa

Time: 2278.1 ms

26/05/2026 08:21:35

0.042724 Max
0.037977
0.03323
0.028483
0.023736
0.018989
0.014241
0.0094943
0.0047472
6.5286e-8 Min

B: L5-DYNA

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: GPa

Time: 2286.1 ms

26/05/2026 08:25:10

0.031391 Max
0.027903
0.024416
0.02092
0.01744
0.013952
0.010464
0.006976
0.0034281
1.457e-7 Min

ANSYS

LS-DYNA

Verejné | LS-DYNA nebo Ansys? Srovnani implicitnich feSicl
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33\nsys Statika \3) IHE:-]-] /

KONFERENCE
Timestep variabilni | MPP & DMP

50
40 N\
v
=
= 30
g ——ANSYS
90 —[S-DYNA
= —1S-DYNA default by LSTC
10
0
0 500 1000 1500 2000 2500 3000

Time [ms]
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N\ b/

KONFERENCE Vysledky

Timestep variabilni | MPP & DMP

Varianta Timestep Distribuce vypoctu Runtime
resent T ieys | LS-DYNA | Ansys | LS-DYNa | FCPU ANSyS LS-DYNA
Dynamika | Variabilni | Variabilni DMP MPP A 2 hod 47 min | 14 min 44 sec
Statika | Variabilni | Variabilni DMP MPP b 3 min 55 sec 7 min 4 sec

vevo
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33'\nsys
KONFERENCE

4) Priruba
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ngF\Er}?s SCE Zadéni

Ohyb potrubi
Material: Ocel DOMEX 500

Délka trvani déje: 1 sec

510 mm

DZ =150 mm

DX, DY, DZ =0
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Korrisse FE model

3D model

Statika, velké deformace

Totozna FE sit

Charakteristicka velikost prvkd 0,80 - 4,78 mm

172 614 uzld
31700 elementl

ANSYS LS-DYNA

SOLID186 ELFORM 23

Kvadraticke prvky

100% Hexa
50 Verejné | LS-DYNA nebo Ansys? Srovnani implicitnich feSicl SVS FEM




Kgg'__\b_r}?s icE VflS led ky

Timestep variabilni | SMP & SMP

Q: Static Structural - g1

Equivalent Stress 2 A N SYS
Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 0 s
27/05/2026 12:35:34

3585 Max
3195.6
2796.2
2396.7
19973
1597.9
11985
799.09
399.68
0.26607 Min

LS-DYNA
Equivalent Stress 3

Type: Equivalent (von-Mises) Stress

Unit: MPa

Time: 0 s

27/05/2026 13:33:59

2632.6 Max
23401
20476
1755.1
1462.6

1170

877.54
585.02
202,51

0 Min
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KONFERENCE Vysledky
Timestep variabilni | MPP & DMP @ e

Unit: mm/mm

2 s o
Type: Equivalent (von-Mises) Stress 27/05/2026 12:31:09
Unit: MPa
Time: 0.23338 5 0.128 Max
27/05/2026 12:29:25 0.11378
0.099553

1313.8 Max 0.085331

1168 0.071109

10221 0.056888

876.33 0.042666

et 0.028444

i::j 0.014222

o 0 Min
293.06
147.24 §

1.4219 Min

ANSYS

P: LS-DYNA - g1
User Defined Result
P: LS-DYNA - g1 Expression: EPS
Eﬁuuv;\ent SI;&?; 3 Time: 0,23392 s
Type: Equivalent (von-Mises) Stress 27/05/2026 12:20:51
Tt 0.12592 Max
0.11193

Time: 0.23392 ¢
27/05/2026 11:22:36
0.097939

1034.1 Max 0.083947
91976 0.069956
80546 0.055965
69116 0.041974
57686 0.027982
46256 0.013991
34826 0 Min
233.96
119.66

5.3659 Min

LS-DYNA
SVS FEM
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KONFERENCE Vysledky
Timestep variabilni | MPP & DMP

40000

35000

30000

25000

LS-DYNA
e ANSYS

20000

Force [N]

15000

10000

5000

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

vevo
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KONFERENCE Vysledky

Timestep variabilni | SMP & SMP

ANSYS LS-DYNA

34 min 33 sec Runtime 28 min 6 sec

vevo
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33Ansys _ Nezbytné dolad ovan\‘*) —

KONFER
vuci default nastaveni v Mechanical

ANSYS LS-DYNA
ReSic = DIRECT *CONTROL_ACCURACY, IACC=1
,Program controlled” volil PCG reSic . Vyssi presnost implicitniho reseni
Rozdéleni kontaktu na dil&i kontakty Defaultné neni zapnuto

Kontakt — mortar
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KONFERENCE
40000

e 4)* / " i
33 '\nsys Pridani ERODING \ LS-DYNA emmmLS-DYNA - Eroding  =——ANSYS w\ﬁ

35000 e

N
>
v =3

Poruseni (eroze elementu) Sroubu pfi dosazeni g = 12 %
30000
Nastaveni automatickeho prepinani implicit -> explicit

v .o o .. P o . 25000
Resi¢ se prfepne v okamziku nezkonvergovani kroku (poruseni =
§I’OUbU) g 20000
= 15000
10000
Effective Stress (v-m)
0.000e+00 5000
0.000e+00
0.000e+00 _| 0
0.000e+00 _ 0 0.2 0.4 0.6 0.8 1

Time [s]

LS-DYNA - ERODING

SVS FEM
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5) Velka sestava

vevo

57 Verejné | LS-DYNA nebo Ansys? Srovnani implicitnich reSicu SVS FEM



Kggé\E%%CE Zadani

Stlacovani strechy osobniho vozidla

Posuv zatézujiciho télesa 120 mm
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KggF\E%S ice  FE model

3D model

Dynamika
Charakteristicka velikost prvkd 1,5 = 20,0 mm

351 partl
1006 332 uzld
980 819 elementl (prevazné shell)

[l
bl AT R
L T
T

NNSNuy,
L

1022 constrained vazeb (cnrb + spotweld)

Nelinearni kontakt vSechno se vsSim

Pouze LS-DYNA (bez srovnani s ANSYS)

SVS FEM
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SNFRENCE Vysledky ’ /

KONFER
LS-DYNA

#I's“-eD=YNA l;eyword deck by LS-PrePost Resultant Displacement

MPP 30 CPU roder il
min=0, at n 302520
max=0, at node# 302520 1.286e+02 ]

Runtime =13 hod 21 min

1.022402_
8.904e+01

7.586e+01
6.260e+01
4.952e+01
3.635e+01
2.317e+01
1.000e+01_|

S-DYNA keyword deck by LS-PrePost S-DYNA keyword deck by LS-PrePost
0

L
Time =

Effective Stress (v-m) #Ime o o Effective Plastic Strain
Contours of Effective Stress (v-m) 4.000e+02 Contours of Effective Plastic Strain 5.000e-02
Tnal:::,' . 3.700e+02 Tn':::I:.' i 4.600e-02 :I
max=0, at elem# 2663 3.400e+02 max=0, at elem# 2663 4.200e-02 |
31006402 _ 3.8006-02 -
2.800e+02 3.400e-02 _
2.500e+02 3.000e-02
2.200e+02 2.600e-02
1.900e+02 2.200e-02
1.600e+02 1.800e-02
1.300e+02 1.400e-02
1.000e+02 | 1.000e-02 |
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KONFERENCE

Zaver
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konresice  Zodpovézeni poloZenych otazek

V LS-DYNA je k dispozici silny a robustni implicitni Fesic

Pouzitelny jak na jednoduché ulohy tak na rozsahle ulohy
plné nelinearit

Presnost a rychlost vypoctu ve srovnani s Ansysem zavisi
na zvolené uloze

62
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KONFERENCE

Zavérecné tipy
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3.

konresice  LS-DYNA implicit v Ansys Workbench

Modul LS-DYNA v Workbench je defaultné explicitni reseni

Jak zapnout ls-dyna implicitni vypocet v prostredi
Ansys workbench?

[ LS-DYNA (B5)

64

[-]| Solver Controls

------- ” @ Displacement 2 Solver Type Structural Analysis O...

------- » @ Displacement 3 solver Precision daouble

------- B Displacement 4 Solver Units Manual

= E‘ Keyword Snippet {LS—D‘."NA} Solver Unit System mm,ms, kg

..... ,-f. Solution [Bﬁ.} Solver Temperature Unit (For Metric Systems) [C
..... -5} Solution Information | | Explicit SolutionOnly ____________No_ |

Invariant Mode Numbering Off
Second Order Stress Update Mo

Solver Version

Program Controlled

vevo

Implicit Controls

Type

Implicit

Initial Time Step

0,15

Paximum Time Step Size

1,8

Solution Method

EFGS Moderately Mo...

Displacement Convergence

0

v

Residual Relative

0

v

Line Search

0

v

Absolute Tolerance

0,

Fatrix Assembly Package

Symmetric Linear Solv..

Stabilization

Off

SVS FEM
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KONFER

65

ce Na co si davat pozor

V LS-DYNA nelze pouzit
- Kvadr./Lin. pyramidové elementy
- Kvadr. pentaedry

Extrapolace krivky materialového modelu
Rediskretizace krivky (default = 100 bod{)
*CONTROL_ACCURACY, IACC=1 pridat vzdy
Preferovat kontakty typu MORTAR

LS-DYNA double precision vzdy pro implicit

Kontakty

- LS-DYNA zvladne rozsahlé kontakty pres mnoho
partd

- LS-DYNA problematicke kontakty u téles s
kvadratickymi prvky

vevo

MN.0.PU VW

Pyramid Option

M
v

I

X
0.P,W
S

AB
KLS

Prizm Option

osledni

efinova
d-krivk

T T QU

™ <

lasticity

LS-DYN
[FTRRNNTTN]

A: Redis

retizace krivky

0
llllllllllll

0.3

0.4

SVS FEM




KonreNice  Na co si davat pozor

=V Mechanical vklada vzdy automaticky ,body interaction” - single surface
contact oY NA

= Pro LS-DYNA se distribuce Glohy nastavuje v analysis settings. Checkbox
,Distributed” a pocet cpu nahore v listé nema vliv na reseni ls-dyna. Guideline for implicit analyses using

LS-DYNA

CPU and Memory Management My Computer - éj}

Memory Allocation Program Caontrolled v Distributad

Mumber Of Cores 4 Saolve
- Cores 4

Processing Type SMP 7

= Pro implicit LS-DYNA radéji volit *CONTROL karty dle Implicit guideline /
(Dynamore + LSTC) neZ dle Mechanical

= R{zny postup pro napocitavani momentl setrvacnosti -

- LS-DYNA vychazi z FE sité F
- ANSYS vychazi z geometrie
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ANSYS

LS-DYNA

KonFEENice  Zajimavost: Momenty setrvaénosti u tuhych téles

Preprocessing Inicializace Vypocet

vypoctu v resici _
Geometry /\p?onct:;(tm _
Kontaktm ;
Q \/ pl'OChy ‘;{,
COoG + INERTIA
% Moments of inertia
Ixx Ixy Ixz r
Iyx Iyy Iyz
sz lzy IZZ

Kontaktni
plochy
Moments of inertia ﬂ@
Ixx Ixy Ixz
Izx Izy Iz

Geometry

@
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Sledujte SVS FEM ve
sveteé socialnich siti

©@ 000

vevo
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Diky za pozornost
a zustanme ve spojeni

@ Marek Sebik & Jakub Dohnal
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