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CO UVIDITE V PREZENTACI?

Jakeé pristupy mizeme uplatnit v modelovani dilcich fenoménd Sroubovych spoji?

Jaké vgyhody a omezeni maji?

Ulozeni volné / tésné

'7// Spojovaneé soucasti

N
f

Télo Sroubu

Hlava / podlozka / matice

Strizne roviny a pocet
spojovanych dild

(a)

JvoD

Poruseni sroubu

112

Agplus®
IDIADA

PUBLIC 3/58

Location of the highest =
load/stress concentration

*[Cing’s of force

Distribuce napéti
a sily v zavitu




UvoD
ZPUSOBY MODELOVANI TELA SROUBU

1D prvkem
—  Beam B31 + Pre-tension Section

— Connector Translator

PPPPPP
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ZPUSOBY MODELOVANI TELA SROUBU

PUBLIC 5/58

Beam B31 + Pre-tension Section « Connector Translator - 3D element + Pre-tension Section

Jednoduché modelovani: - Jednoduché modelovani: - Detailni modelovani
- B31prvky - Conn3D2 prvek - Napjatostni stav
- Beam Section, CIRC - Poruseni jako vlastnost - Kontaktni stav

VeV 7/

Poruseni pouze v materialu - Slozitéjsi stanoveni tuhostnich charakteristik « Poruseni pouze v materialu
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7ZPUSOBY MODELOVANI UKONCEN| SROUBU
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Coupling - 3D element

Silné ovlivnéni sviranych soucasti Poddajné chovani

(kinematicky coupling) Lze pouzit Tie i kontakt

Inherentné staticky urcite
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ZPUSOBY MODELOVANI SVIRANYCH SOUCASTI

PUBLIC 7/58

Sroub Solid -> svirané sougasti Solid - Sroub 1D -> svirané soudasti Solid

Sroub 1D -> svirané soucasti Shell
- plane stress assumption!
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v / A lus
POPIS MODELU SROUBOVEHO SPOJE |DF|I3\DA
PoMocl B31T + PRE-TENSION SECTION e 9/58
Sroub modelovany pomoci *ELEMENT, TYPE=B31, ELSET=BOLT_2
. 2561, 3841, 3842
- Coupling 2562, 3842, 3843
_ nxB31 2563, 3843, 3844
_ _ *BEAM SECTION, ELSET=BOLT_2, MATERIAL=STEEL, SECTION=CIRC
—  Pre-Tension Section 3
. 1,0,0
—  Coupling *NSET, NSET=RP_BOLT 2
11036
*ELSET, ELSET=BOLT_2_PRETENSION
2562

*PRE-TENSION SECTION, NODE=RP_BOLT_2, ELEMENT=BOLT_2_PRETENSION

Node % Coupling
|

B31 pre-tension .
PRE-TENSION \. node \. ________________ /z;:tti::smn
SECTION \
Node \ l;reammeztr truss

/.\ Coupling




POPIS MODELU SROUBOVEHO SPOJE AfpLUS’

VICESTRIZNE SPOJE

rusc  10/58

Svirané soucasti modelované Solidem si poradi diky kontaktu
Pouzit kontakt Beam x Shell je obtizné

Pouzit kontakt Connector x Shell je nemozné
Coupli
Node 3 )/\ oupling
\
\
\ Coupling
\

Conn3D2 L
Node2 @ ORI
\ Node 4
B31

*ELEMENT, TYPE=CONN3D2, ELSET=Slider

8572, 2, 4 PRE-TENSION
*CONNECTOR SECTION, ELSET= Slider SECTION \
TRANSLATOR

BOLT_1_ORI Node 1 |

*ORIENTATION, NAME=BOLT_1_ORI, DEFINITION=COORDINATES, SYSTEM=RECTANGULAR . Coupling
0,0,1,0,10,0,0,0



Distribucni coupling
— Hustota sité

POZNAMKA KE COUPLINGUM
POoMOCI KONEKTORU

Coupling
- Tah/ tlak

™\
() PuBLIC
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POPIS MODELU SROUBOVEHO SPOJE AfpLUS’

PoMOCI KONEKTORU

pusc  13/58

< : g *ELEMENT, TYPE=CONN3D2, ELSET=BOLT_1A
Sroub modelovany pomoci 8567, 11032, 11033

—  Coupling *ELEMENT, TYPE=CONN3D2, ELSET=BOLT_1B
8568, 11033, 11034
— Connector Translator

*CONNECTOR SECTION, ELSET=BOLT_T1A

— Connector Translator nebo Beam TRANSLATOR
: BOLT_1_ORI
Coupling *CONNECTOR SECTION, ELSET=BOLT_1B
TRANSLATOR / BEAM
BOLT_1_ORI

*ORIENTATION, NAME=BOLT_1_ORI, DEFINITION=COORDINATES, SYSTEM=RECTANGULAR
0,0,1,010,0,0,0

C li
Node oupling
Conn3D2 Translator
ORI
Conn3D2 Translator nebo Beam
Node

Coupling




POPIS MODELU SROUBOVEHO SPOJE

Uzitecné vlastnosti
-~ Elasticity
—  Failure

— Edit Connector Section

Name: Cennbect-1

Type: Translator 7

Available CORM: U1 Constrained CORM: U2, U3, UR1, URZ, UR3
Connection type diagram: 5"

Behavior Options  Table Options

Behavior Options

Elasticity

Definition: @ Linear () Nonlinear () Rigid
Force/Moment: B F1

Coupling: @ Uncoupled ) Coupled

[ Use frequency-dependent data

[C] Use temperature-dependent data

Mumber of field variables: 0s 5
Data

D11
1 200000

PoMOCI KONEKTORU - VLASTNOSTI

*ELEMENT, TYPE=CONN3DZ2, ELSET=BOLT_1B
8568, 11033, 11034

*CONNECTOR SECTION, ELSET=BOLT_1B, BEHAVIOUR=TUHOST
TRANSLATOR
BOLT_1_ORI

Agplus®
IDIADA

PUBLIC

14/58

*ORIENTATION, NAME=BOLT_1_ORI, DEFINITION=COORDINATES, SYSTEM=RECTANGULAR

0,0,1,0,1,0,0,0,0

*CONNECTOR BEHAVIOR, NAME=TUHOST
*CONNECTOR ELASTICITY, COMPONENT=1
565486

*CONNECTOR FAILURE, COMPONENT=T

,, -18086, 18086

T - D? T - D?
Fyrax =UMAX'T k:ﬂ
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v ,
SROUBQOVY SPOU i
PoMOCI SOLIDOVYCH ELEMENTU + PRE-TENSION SECTION

pusc  16/58

. , , *ELEMENT, TYPE=C3D8R, ELSET=BOLT_4
- Sroub modelovany pomoci 2564, 4623, 4624, 7446, 7437, 3890, 3891, 454, 4548

B C3D8 2565, 4624, 4625, 7447, 7446, 3891, 3892, 4550, 4549

_  Pre-Tension Section *SOLID SECTION, ELSET=BOLT_4, MATERIAL=STEEL
*SURFACE, NAME=BOL T_4_XSECTION, TYPE=ELEMENT
3794, 52
3795, 52

*NSET, NSET=RP_BOLT_4
11035
*PRE-TENSION SECTION, NODE=RP_BOLT_4, SURFACE=BOLT_4_XSECTION

C3D8

IBNRIY
T

A

TETH. Y

i SRR

Surface @) o o o o

pre-tension

rede

L underhying
part

Ep AT
wEa
i

i}

ik,
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*OUTPUT, HISTORY
*ELEMENT OUTPUT, ELSET=BOLT_2_PRETENSION
SF1, SF2, SF3, SM1, SM2, SM3

SF
Field: yes History: yes .fil: yes .dat: yes
All section force and moment components.

SFn
Field: no History: yes .fil: no .dat: yes
Section force component n=1,2,3 for beams.

SMn
Field: no History: yes .fil: no .dat: yes

Section moment per unit width of component n
(n=1,2,3).

OUTPUT REQUEST
SROUBOVEHO SPOJE

*OUTPUT, HISTORY
*ELEMENT OUTPUT, ELSET=BOLT_1
CTF1, CTF2, CTF3

CTF

Field: yes History: yes .fil: yes .dat: yes

All components of connector total forces and
moments.

CTFn
Field: no History: yes .fil: no .dat: yes
Connector total force component n (n=1,2,3).

CTMn

Field: no History: yes .fil: no .dat: yes
Connector total moment component n
(n=1,2,3).

Agplus®
IDIADA

rusc  18/58

*OUTPUT, HISTORY
*NODE OUTPUT, NSET=RP_BOLT_4
TF1, TF2, TF3, TM1, TM2, TM3

TF

Field: yes History: yes .fil: yes .dat: yes

All components of total forces, including components of
total moments at nodes with rotational degrees of
freedom. Total force is the sum of the reaction force and
point loads.

TFn
Field: no History: yes .fil: no .dat: yes
Total force component n (n=1,2,3).

TMn
Field: no History: yes .fil: no .dat: yes
Total moment component n (n=1,2,3).



OUTPUT REQUEST AIpls

VYSTUP DO DAT

rusc  19/58

Vystup do textoveho souboru DAT

Snadno strojove zpracovatelne
*EL PRINT, ELSET=BOLT_2?_PRETENSION

Sk

STEP 1 STATIC ANALYSTIS
INCREMENT 1 SUMMARY
ELEMENT OUTPUT
THE FOLLOWING TABLE IS PRINTED AT THE INTEGRATION POINTS FOR ELEMENT TYPE B31 AND ELEMENT SET
BOLT_2_ PRETENSION

ELEMENT PT FOOT- SF1 SF2 SF3 SM1 SM2 SM3
NOTE

2562 1 1927. 30.23 -3.850 -10.31 -191.1 11.71
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OUTPUT REQUEST - A

KONTAKTNI SiLY — DEFINICE KONTAKTU

rusc  20/58

*SURFACE, NAME=C1A, TYPE=ELEMENT
500, S1

1780, S1 C1 A

*SURFACE, NAME=C1B, TYPE=ELEMENT
144, S1
216, S1
252, S1

*NSET, NSET=Slave_nSet

2,3, ...

Slave_nSet




OUTPUT REQUEST Applus”

IDIADA
KONTAKTNI SiLY — GENERAL CONTACT

pusc  21/58

*CONTACT
*CONTACT INCLUSIONS

C1A, C1B C1 A
*CONTACT FORMULATION, TYPE=MAIN
SECONDARY ROLES

C1A, C1B, SECONDARY

*CONTACT PROPERTY ASSIGNMENT
., INTPROP-1

*OUTPUT, HISTORY
*CONTACT OUTPUT, NSET=Slave_nSet
CFNT1, CEN2, CFN3, CFNM

Slave_nSet

CFN
Field: no History: yes .fil: yes .dat: yes
Total force due to contact pressure (CFNn, n =1, 2, 3).

CFNM
Field: no History: yes .fil: no .dat: no
Magnitude of total force due to contact pressure.



KONTAKTNI siLY —CONTACT PAIR

OUTPUT REQUEST Applus”

IDIADA

pusc  22/58

*CONTACT PAIR, INTERACTION=, , INTPROP-1, TYPE=SURFACE TO SURFACE C1A
C1A, C1B

*CONTACT PROPERTY ASSIGNMENT

., INTPROP-1

*OUTPUT, HISTORY
*CONTACT OUTPUT, SECONDARY=C1A, MAIN=C1B
CFN1, CEN2, CEN3, CFNM

CFN
Field: no History: yes .fil: yes .dat: yes

Total force due to contact pressure (CFNn, n =1, 2, 3).

CFNM
Field: no History: yes .fil: no .dat: no
Magnitude of total force due to contact pressure.

Slave_nSet
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PREDEPNUTI

SROUBOVEHO SPOJE

Predepnuti Sroubového spoje znacné ovliviiuje kontakt

Silu do Sroubu zavedeme pouze tehdy, az je kontakt sepnuty

Jaky je kontakt status?

Z4dny kontakt neni!

Zaved’ silu!

v Spocitej rovnovahu!

d*U
dt?

3| =

Jaky je kontakt status?

Z4dny kontakt nen!

Zaved’ posuv!

\ Spocitej rovnovahu!

dU
dt?

Agplus®
IDIADA

@/‘l PUBLIC

24/58



- Predepnuti ve 3 STEPech

PREDEPNUTI

SROUBOVEHO SPOJE

- Kinematicke zkraceni sroubu (a ustaveni kontaktu)
-~ Zavedeni pozadovaneé sily predpéti

—  Zafixovani predpéti zamcenim posuvu

*BOUNDARY, TYPE=DISPLACEMENT
RP_BOLT_2,1,1,0.01

*CONNECTOR MOTION, TYPE=DISPLACEMENT
BOLT_1,1, -0.01

Agplus®
IDIADA

pusLc  29/58

*BOUNDARY, TYPE=DISPLACEMENT
RP_BOLT_4,1,1,0.01

*CLOAD, OP=NEW
RP_BOLT_2,1,2000

*CONNECTOR LOAD
BOLT_1,1,-2000

*CLOAD, OP=NEW
RP_BOLT_4,1, 2000

*BOUNDARY, TYPE=VELOCITY, OP=NEW
RP_BOLT_2,1,1,0

*CONNECTOR MOTION, TYPE=VELOCITY
BOLT_1,1,0

*BOUNDARY, TYPE=VELOCITY, OP=NEW
RP_BOLT_4,1,1,0
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) @
SHRNUTI METOD - A

TUHOST SROUBOVEHO SPOJE

@ PUBLIC 27/58

Analyticky odhad
- D=6mm
-  E=200GPa
—  L=10mm T Dz T - 62

_ A A T

. 200000 = 565 487N /mm



( ®
SHRNUTI METOD g%s}\

TUHOST SROUBOVEHO SPOJE

pusc  28/58

Kinematic Coupling
Analyticky odhad

— k=565 487N/mm

B31 + Pretension Section

- k=663 767N/mm
Con3D2 Connector

- k=663 767N/mm
C3D8 Solid

k=157 444N/mm  Otisk sroubu

Deformace
Sroubu




SHRNUTI METOD Afplus

TUHOST SROUBOVEHO SPOJE

rusc  29/58

C3D8 Solid s poddajnou hlavou
~ k=157 444N/mm |
C3D8 Solid s tuhou hlavou
- k=561508N/mm

Rigid body



SHRNUTI METOD
MODELOVANI SROUBOVEHO SPOJE

Connector CONN3D2

Zplsob modelovani: 2x Coupling + Konektor

Obvykle konektor typu Translator

Vyzaduje navic souradny systém

Neumozni kontakt s dirou

Vystup: Connector Forces CTF, nasledné manualni vyhodnoceni

Beam B31 + Pre-tension Section

ZpUsob modelovani: 2x Coupling + B31
Obohaceni jednoho B31 prvku o Pre-tension section s fidicim uzlem
Vystup: Section Forces SF, nasledné manualni vyhodnoceni

3D element + Pre-tension Section

Zpusob modelovani: Solidovy Sroub s vnitfnim surface
Obohaceni o Pre-tension section s fidicim uzlem
Vystup: sily i napéeti

Tuhost vyrazne zavisi na deformovatelnosti hlavy

Agplus®
IDIADA

=\
(@) PusLIC
pa—
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’ A |. ®
SIMULACE ZAVITU I ADA
SOLIDOVY SROUB .

= y , . 5 Load Distribution on a
Sroub modelovany pomoci solid prvkd Grade 8 Nut

Nemodeluje se fyzicky zavit

Thread 6

Jde o valcoveé téleso s matematickou distribuci zavitu s
Vysledkem je distribuce sil a napéti

Thread 3 |

Vyuzito specialni formulace Contact Pair

Thread2 |

Thread 1 £

20 15 10 5

Load Percentage 1 )

30 25

CNORMF, Resultant CPRESS
77439 A

33000 | 40000
26400 32000
19800 | 24000
13200 16000
6600 8000

0 0




’
SIMULACE ZAVITU i

SOLIDOVY SROUB

pusc  33/58

*SURFACE INTERACTION, NAME=InterakceZavitu

*CONTACT PAIR, INTERACTION=InterakceZavitu, ADJUST=1.0, EXTENSION ZONE=0.1, SMOOTH=0.2, SMALL SLIDING, TYPE=NODE TO SURFACE
SURF_ZAVIT_MATICE, SURF_ZAVIT_SROUB

*CLEARANCE, TABULAR, SLAVE=SURF_ZAVIT_MATICE, MASTER=SURF_ZAVIT_SROUB, BOLT, NORMAL ADJUSTMENT=LOCATION DEPENDENT, HANDEDNESS=RIGHT
a, p,d,dm
NSET_zAVIT_Matice, 0, AX, AY, AZ, BX, BY, BZ

*CONTACT OUTPUT, SLAVE=SURF_ZAVIT_MATICE, MASTER=SURF_ZAVIT SROUB

CNORMF . , p _
i X Z 7/
AN

= .-._.-._.-._.-.-._.a. Y N, N —

d

b

7

I'p.'

=2

s

/

\
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N
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Lze pouzit pro:
- éroubg

- Nyty
— Bodove svary

Pro specifikaci polohy je treba pripravit X-Y-Z souradnice

JvoD

FASTENERS

# Create Fasteners

Mame: | Fasteners-1

Type

Point-based

[h=crete
Azzembled

Continue... |

Cancel

e o

(==
=1

o=
I
&@
g

Agplus®

IDIADA
@ PUBLIC 35/58
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2 platky (kazdy 9 shell elementu)
2 nyty (2 RP body)

FASTENERS
/KUSEBN|I MODEL 1

PPPPPP
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FASTENERS g&gs;\

/KUSEBN| MODEL 1

PUBLIC 38/58

Krok 1: priprava RP bod(

= ﬁ Assembly
n Instances (2)

Jfi¢ Position Constraints < W
& Features (4) |
B sets (5)

-y



FASTENERS
/KUSEBN|I MODEL 1

Krok 1: pfiprava RP bod(
Krok 2: Vytvoreni fasteneru
— Vytvor Fastener typu Point Based
— Jako Positioning points vyber SET z kroku 1

— Approach: Whole model zatim nechame = ﬁ Assembly
: n Instances (2)
W EditFasteners X  ~ fi% Position Constraints
Mame: Fasteners-1 : :
Type: Point-based E FEEturEE E‘q‘:l
Dﬂmaln Criteria  Property  Formulation  Adjust :
Positicning points: RP Qe Bh SEts ES:I
— : H :
Direction vector: (@ Default ; . " .

(O Specify: (Required) [
Target Surfaces

Approach: | Whele model H|
Note: Ceincident surfaces will not be fastened together
when using Whole model.

Zde pozdeji nastavime plochy,
které se budou spojovat

Agplus®
IDIADA

5> ) PUBLIC
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Krok 1: pfiprava RP bod(

Krok 2: Vytvoreni fasteneru

FASTENERS Applus”

IDIADA

/KUSEBN| MODEL 1

(®©) PuBLIC

40/58

o Edit Fasteners >

Mame: Fasteners-1

Type:  Point-based

— Vuytvor Fastener typu PointBased ~ —"" /' Domain [Citeria

Domain : Criteria | Property Formulation  Adjust

— Jako Positioning points vyber SET z kroku 1 Criteria for Locating Attachment Zone
, , Attachment method: | Face-to-Face et
—  Approach: Whole model zatim nechame -
i ) . . . Search radius: (®) Facet-based default () Specify: I:I
— Nastaveni pravidla pro projekci RP bodu

Maxirnum layers for projection: @) All (O Specify: I:I

Attachment method
 Face-to-Face
 Face-to-Edge
 Edge-to-Face
 Edge-to-Edge
Jedna se o projekcni metodu referencniho bodu na geometrii pojovanych soucasti
Volba zavisi na orientaci spojovanych dild




FASTENERS - A

/KUSEBN| MODEL 1

L‘_\' PUBLIC 41/58

- Krok 1: pfiprava RP bodd Nastaveni fyzicky radius
Krok 2: Vytvoreni fasteneru
— Vytvor Fastener typu Point Based & Edit Fasteners X
— Jako Positioning points vyber SET z kroku 1 Name: Fasteners-1

’ ’ Type:  Point-based
—  Approach: Whole model zatim nechame ’

Domain  Criteria iﬂpert}f Foermulation  Adjust

— Nastaveni pravidla pro projekci RP bod( orysca s 3
WsICal radius:

— Vlastnosti Fasteneru

Radius Section | Connector Orientation 1 | Connector Orientation 2

of influence ___Fastening point
i) Connector section: e
® Rigid MPC
_ Mumber of layers =1
/ / _ Fastening point

Varianta Rigid MPC neumozni zavedeni predpéti (Dokonale tuhé

spojeni). Je vsak rychla a jednoducha pro rychlé ovéreni. ) )

Jako connector section dava smysl Beam, Translator nebo Axial. Ponechame defaultni
Rigid MPC variantu



Arpl
FASTENERS e
/KUSEBN|I MODEL 1
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Krok 1: priprava RP bod(

o= Edit Fasteners >

Krok 2: Vytvoreni fasteneru

Mame: Fasteners-1

— Vytvor Fastener typu Point Based Type:  Point-based
— Jako Positioning points vyber SET z kroku 1 Domain__ Criteria__Property Formulation _ Adjust
—  Approach: Whole model zatim nechame Coupling type: | Continuum distributing -

- L 1
L e e = e L

-~ Nastaveni pravidla pro projekci RP bodu _ 5 B UR1 ] UR? ] URS
— VlaStﬂOSti Fasteneru Weighting method: | Uniform i
- Spojeni fasteneru a okolni struktury

* Continuum distributing
o Defaultni volba, obecné vyuziti
» Structural distributing oK Cancel
o Meneé vypocetne narocny
o SlouZi spise pro prenos sil
o Neni vhodny pokud resime napéti v okoli

Kinematicky coupling by mohl zpdsobit overconstrain, napr. v pfipadé prekryti dvou sousednich
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Krok 1: pfiprava RP bod(

o= Edit Fasteners >

Krok 2: Vytvoreni fasteneru

Mame: Fasteners-1

— Vytvor Fastener typu Point Based Type:  Point-based
— Jako Positioning points vyber SET z kroku 1 Domain Criteria  Property Formulation  Adjust
—  Approach: Whole model zatim nechame Coupling type: | Continuum distrbuting -

Constrained degrees of freedom:

— Nastaveni pravidla pro projekci RP bodu U 0 R G URe ] URS

- VlaStnOSti Fasteneru Weighting method: | Uniform i

— Spojeni fasteneru a okolni struktury

Uniform (default)

o VSechny uzly dostanou stejné
* Linear

o Vaha se linearné zmensuje smérem pryc od ridiciho uzlu
* (Quadratic

o Vaha se parabolicky zmensuje smérem pryc od ridiciho uzlu
Cubic
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Krok 1: pfiprava RP bod(

Krok 2: Vytvoreni fasteneru

Vytvor Fastener typu Point Based

Jako Positioning points vyber SET z kroku 1
Approach: Whole model zatim nechame
Nastaveni pravidla pro projekci RP bodU
Vlastnosti Fasteneru

Spojeni fasteneru a okolni struktury
Orientace

S’

%5 Edit Fasteners K

Name: Fasteners-1

Type: Point-based

Domain Criteria Property Formulation | Adjust |

Fastener CSYS: (Global) [p L

ju o make local Z-axis normal to closest surface
Influence radius: (®) Facet-based default
O specs [0
oK Cancel

Osa Z by méela byt normalova ke spojovanym plocham
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Krok 1: pfiprava RP bod(

Krok 2: Vytvoreni fasteneru

Vytvor Fastener typu Point Based

Jako Positioning points vyber SET z kroku 1
Approach: Whole model zatim nechame
Nastaveni pravidla pro projekci RP bodU
Vlastnosti Fasteneru

Spojeni fasteneru a okolni struktury
Orientace
Influence Radius

L‘j\' PUBLIC 45/58

& Edit Fasteners X

Name: Fasteners-1

Type: Point-based

Fastener CSYS: (Global) [y L

[] Adjust CSYS to make local Z-axis normal to closest surface
Influence radius: (®) Facet-based default

O Specify: | |

Vzdalenost od projektovaného RP k poslednimu svazanému
bodu
Minimum jsou 3 sekundarni uzly pro kazdy coupling
Zohlednuje tyto parametry:

o Fyzicky radius fasteneru

o Nejvzdalenéjsi uzel, aby byly 3

o Primo zadany Influence Radius
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Krok 1: priprava RP bod(
Krok 2: Vytvoreni fasteneru
Krok 3: INP zapis Nejjednodussi mozna varianta, zakladni nastaveni

*FASTENER PROPERTY, NAME=FASTENERS-1
3

*FASTENER,
INTERACTION NAME=FASTENERS-1,
PROPERTY=FASTENERS-],
REFERENCE NODE SET=RPs,
COUPLING=CONTINUUM,
ATTACHMENT METHOD=FACETOFACE,
WEIGHTING METHOD=UNIFORM,
ADJUST ORIENTATION=YES
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Fasteners
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2 platky (kazdy 9 shell element()
2 nyty (2 RP body)
Souradny system pro konektory

Module: [2 Interaction
=
=
<
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¢ Create Connector Section X

2 platky (kazdy 9 shell element()
< ngtg (2 RP bOdg) Connection Category Connection Type
Souradny system pro konektory @ Assembled/Complex
Vlastnosti konektoru O Basic

Behavior Options  Table Options  Section Dats

Name: | Connector_Section_Nyt_D3J

Assembled/Complex type: Translator v

O MPC
g ; Behavior Options Available CORM: U1
Module: |5 Interaction
- _— M Constrained CORM: U2, U3, UR1, UR2, UR3
I Connection type diagram: -G
Elasticity - = o
Definition: @) Ligsar O Nonlinear O Rigid Friction | N
Force/Mome F2 F3 M1 M2 M3 Plastlcity ) e
Coupling: @ Un€8upled O Coupled Damage / =T b F’"‘
Stop © ®
[] Use frequency-dependent data Lock
[] Use temperature-dependent data Failure
Number of field variables: 03 v . ..
:: Sreeg enehE Reference Length « Vytvor Behavior: Elasticity
ata .
= [ ]
Integration Tuhost je v [N/mm]
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2 platky (kazdy 9 shell elementu)
2 nyty (2 RP body)

Souradny system pro konektory 1,000,000

Vlastnosti konektoru

Tuhost spoje [N/mm]

* Tuhost nytu: 70GPa

*  Prdmér ngtu 3.2mm

e Tuhost: ~300kN/mm
0

900,000 -
800,000 -
700,000 A
600,000 -
500,000 -
400,000 A
300,000 -
* Svérna délka: 2mm 200,000 -

100,000 A

rusc  ©0/58

Zavislost sverne delky a tuhosti spoje s E=70.0GPa

1 2 3 4 5 6 7 8 9 10
Sverna delka [mm]
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2 platky (kazdy 9 shell elementu) *ORIENTATION NAME=OR]

2 nyty (2 RP body) 0,0,1,0,1,0
Souradny systém pro konektory 10
*CONNECTOR BEHAVIOR, NAME=CONNSECT-1
o *CONNECTOR ELASTICITY, COMPONENT=1
INP ZaplIs 300000
*FASTENER PROPERTY, NAME=FASTENERS-1
3
*CONNECTOR SECTION, ELSET=_FASTENERS-1_PF_ , BEHAVIOR=CONNSECT-1
TRANSLATOR,
ORI,
*FASTENER,
INTERACTION NAME=FASTENERS-1,
PROPERTY=FASTENERS-1,
REFERENCE NODE SET=RPs,
ELSET=_FASTENERS-1_PF_,
COUPLING=CONTINUUM,
ATTACHMENT METHOD=FACETOFACE,
WEIGHTING METHOD=UNIFORM,
ADJUST ORIENTATION=YES

Vlastnosti konektoru
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Deska pringtovana 2 radami k omega-profilu
77 ngtd ve 2 radach

SHar- T e Al
- Plate-1.Plate_EIAll

F‘il FI r |_"r |_"r
h‘ A
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Deska pringtovana 2 radami k omega-profilu
77 nytl ve 2 radach
Surfaces se spojovanymi plochami

= M Surfaces
. Surf-Hat-A
-~ Surf-Hat-B
Surf-Plate-A
Surf-Plate-B
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Deska pringtovana 2 radami k omega-profilu
77 ngtd ve 2 radach
Surfaces se spojovanymi plochami A £ Fasteners %
Tvorba Fasteneru Name: Line A

Type:  Point-based

*SURFACE, NAME=SURF-HAT, TYPE=ELEMENT
3794, SPOS Domain  Criteria Property Formulation  Adjust

Positioning points: Line &

*SURFACE, NAME=SURF-PLATE, TYPE=ELEMENT o — .
1235 SNEG Direction vector: @Default
() Specify: (Required) [

Target Surfaces

*FASTENER PROPERTY, NAME=FASTENERS-1 . -
Approach: | Fasten specified surfaces by proximity

3
Region
*FASTENER, 1 Surf-Hat-A
INTERACTION NAME=FASTENERS-1, 2

PROPERTY=FASTENERS-T,

REFERENCE NODE SET=RADA1,

COUPLING=CONTINUUM, = E—
ATTACHMENT METHOD=FACETOFACE,

WEIGHTING METHOD=UNIFORM,

ADJUST ORIENTATION=YES,

SURF-HAT, SURF-PLATE
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JAK ZISKAT X-Y-7Z PRO MILION BODU
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« Bodd mohou byt stovky i tisice -> rucné nerealné udeélat
« V CAD programu zobrazit pouze body a ulozit jako IGS format:

1H, ,1H; ,5HPartl, 8Hxxxx.igs ,62HDASSAULT SYSTEMES CATIA Version 5-6 ReleasG 1
e 2024 - www.3ds.com,35HV5-6R2024 5.34.0.0.10-11-2023.20.00,32,75,6,75, G 2
15,5HPart1,1.0,2,2HMM, 1000,1.0,15H20250108.132241,0.001,1 .0E+04 ,8HCZO002G 3
92,11HIDIADAGROUP,11,0,15H20250108.132241, ; G 4
116 1 (%} (%] 10000 7] 7] ©000000001D 1

116 (%] (%} 1 (%] Point.1 eD 2

116 2 (%} (%] 10000 (7] 7] 000000001D 3

116 (%] (%} 1 (%] Point.2 eD 4

116 3 (%] (%] 10000 7] ] 000000001D 5

116 (7] (%] 1 (%] Point.39 eD 6

116 4 (%] (%] 10000 7] ] 000000001D 7

0 % Point.40 eD 8

1P 1

3P 2

5P 3

7P 4

T 1
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JAK VYTVORIT RP BOoDY Vv ABAQUSU CAE? -

PUBLIC

« Bodd mohou byt stovky i tisice -> rucné nerealné udeélat
« Exportované body je mozné zpracovat pomoci python skriptu v Abaqus CAE:

import numpy as np
import pandas as pd

# Path to your CSV file
file_path = 'Points.csVv'

# Read the CSV file and convert it to a NumPy array
data = pd.read_csv(file_path, header=None).to_numpy()

output_file_path = 'Create_RPs_in_CAE.py'
S Abaqus/CAE 2024.HF5
E’E Model  Viewport  View  Interact

with open(output_file_path, 'w') as file: —_ R
for i, row in enumerate(data, start=1): : Open.. Ctil<0
formatted_row = ( T g
f"mdb.models('Model-1).rootAssembly.ReferencePoint(point=(" [; Set Work Directory..
) f"{row(0]:.6f},{row(1):.6f},{row(2]):.6f}))" = ia Cirl+S
Compress MDB...
file.write(formatted_row + '\n’) SoeDisply O
AVE JESSION Jects...
Load Session Objects...
print(f"Data written to {output_file_path}") Import >
Export [
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