Latest & future developments
for Durability analysis and for
analysis of structures made of
Composites
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Bolt Connections

Pretension through
SOLID BOLT FE
representation

> Automatic generation
of Pretension
parametrically to the
Solid Bolt thread
length

> Appropriate steps and
loading conditions

» Compliant with
numerous solvers



Bolt Connections

Contacts through
SOLID BOLT FE
Representation

> Contact between head
and top part

> Contact between head
and thread

> Tied contact between
thread and last part

> Available for Abaqus,
Ansys, Nastran



Bolt Connections
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Pretension and
Contacts for
BOLT ON SOLID —
FE Representation

> Pretension on beams

> Appropriate Steps and
loading conditions

» Contacts between
connectivity parts

> Supported for Abaqus,
Ansys, Nastran NX and
Pam-Crash



Spotweld Connections

ANSYS new FE
representations

. .

JOINT
--/
> ANSYS HEXA contact

’ > ANSYS JOINT contact

> ANSYS BEAM contact

/ BEAM

e

JOINT




Contact Interfaces

] Visualios Comtact aurtaces distance,

Frovous Vet Cloce

Node to Surface
contacts through
Contact Assistant

> Automatic detection
based on proximity

> Flipping Surfaces

> Inspection of surfaces
contents
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Cross Section Tool

New Cross Sections
= vwwein  Solyer — FE 2D

e » Cross sectional

= properties of thin and
B solid sections
et calculated with FE 2D

e analysis
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Cross Section Tool
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Cross Section Tool

A Calculation of Non
HEEE Homogeneous

— Solid Cross

e de Sections

l s > Supported in FE & FE
i 2D cross solvers
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Cross Section Tool

T e Cross Section tool
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Results Mapper Tool

Result Mapper Tool
on Integration
Points

> Results on integration
cum points over thickness
oz of shells or solids can

I R be used for mapping
o, » Available both for
source and target

EL  STRAIN

VOl MISES STRAIN

Source Locaiuns | Integration Points mOde].

Target Locations Alto :

Use Closest

Extrapolate togration Folls_ > Supported with RBF
method




Results Mapper Tool

META Results

- Mapping plugin

Parameters
Finizh Frocess Completed!

Cragted SAB0Y MITIAL_STHESS SHELLSOLID Rems
MEsging Ststus: ok

Total Time: 5.60 sec

Mapping of Equivalent
Plastic Strains

e i » Results of META Db:
= EPS
= PEEQ
= EquivalentPlasticStrain
Abaqus INITIAL CONDITION=HARDENING o
< 2/(1)?1% itggglgjllver
LS-DYNA III\IIIIIr;IIi]I:__SSTI%EESSSS__SS%E% = ? entities for Abaqus'
Radioss INIRI?]IBE}EPSSTPR_SI;ELL = :':: Nas’Fran, LS-DYNA,
— S Radioss
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Abaqus Module
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INCLUDE
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ABAQUS *STEP and
*LOADCASE to
Includes

Step and Loadcase
keywords can now be
split to separate include
files



Abaqus Module

e Building an
e ~___e==¢  evolution analysis

ADB U

Boundary an 144502 ¥ - - - - = *
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» Set up Multiple
nonlinear load cases

> *MANIFEST available
in;
Step Manager
Loadcase Assistant




Abaqus Module
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Transferring result
between analyses

> Support of *IMPORT

> Example:
1. Deepdrawing with
Abaqus/Explicit

2. *IMPORT deformed
geometry and stresses

3. Spring back with
Abaqus/Standard



Abaqus Module

ale_am_forging.inp
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Enabling the
adaptive mesh
technique

» Define an adaptive
mesh domain

» Supported:
*ADAPTIVE MESH
*ADAPTIVE MESH CONSTRAINTS
*ADAPTIVE MESH CONTROLS



Marc Module

. Frlibus

[ Section Rods
| TS VT
[ Paramatars

Crosts Poiok Lo = Magn

DEACCASE DPTIONS

Cresle Plaes] DR = Bagn

LOADCASE DPFTIRGS

Marc Pretension
Assistant

» Automatic generation
of pretension respective
keywords

> Definitions of
appropriate loadcases

» Auto-Detection of
contacts around solid
bolt



Permas Module

Contact Flanges
Improvements

> Definition of Load

Froeruy Sewth Fuarees

|| e parameters for
o contacts, pretensions
g — = and Pressfit
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Ceewmmeee > SPrings to restrain
rigid body motion




Permas Module

OECT E00T QMENT
CTECT GLECTRO §ywimes
ERLT MUD IEQuency
BSECT Rl "Sharory

OPECY PREQueryy

CBCT Flamanted I Oty
ERCCT OCTEN

CRECT LTEw

CORCT MG

(LT ersy

T T Iy
CIECT VWAVE PRCPAGA TN

i
§

axt

T
a
u e
"
“w rar
o g
" WRATRATY CLET STREEY
i SEFIRATE WAL pUliEt rrids
" M

u &3

3
n
i '
1 130e
" jies o
n oY
)
LA L

TUI - BT _SCR_PWITIRY IR

1 e Rl Wy s el )
FOR_POLTRNO LSS0

i

&1

e ]
I3 ST I0R SMLTIS JON
230 SEUIOR_BELTIS SO
209 SI_IOUWTS_ 300
108 WSO 100
227 SET_I08 WIS 00
236 SEY_FOR SOREWHL_HAS
225 ST_J0R_HKREONSS_CAD
204 ST SOR_SORY_EA0
227 SET_SOR_SORWIL_IGAD
232 ETJOUNATE Mt
M ELIONAFL AW
T30 ST JOAMATL L
219 ST IOUMET S ouY
210 SEL_IOUIMET I Cult
237 SISO KT L 01
216 SET_SOR MINAN_ TV
243 SY_IOR_SMOATA_THED
214 SER GORSTREWA. THRD
213 S5T_SOISMOWA_THD
212 SN 308 SORWAL_ 1D
711 SET_SO_SEWIL_Tian
200 SET_SOR_IA TR, THID
5 SETSOUMATER. THID
244 STESOL AN DD
260 STIORNATR_ D
32 SEN_SOLNA TR, D
T61 SIOR_MATEIL D
133 S5 SO MITIE_ 10Nt
133 STLIOUWTIS Y009 2
131 967 JOR IES_ 30N &
130 GET_S0LNITIE_ 0N 5
119 TS0 W T2 1008 3
IIRSET SO0 MTIE 100

- Bk
wmuTTws Vel
!

fabd 111 nbin ¥

UCI Editor

> Interactive
Communication of
Database Browsers Sets
List with Activated
Sets




Common feature for Solver Modules

Direct job
submission

> Submit

» Execute
> Monitor
> Data Check

> Available in Abaqus,
Ansys, Marc,
Nastran, Optistruct,
Permas

B
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User Toolbars
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ODF — Opening
Distortion

Fingerprint
> Body stiffness evaluation

through the distortion of
closure openings

> Based on dynamic
simulations/
measurements

> Evaluation of distortion per

opening :
= Max bar chart
= Qver frequency range

» Direct comparison

measurement/ computation

B



User Toolbars

Mauber Correction

|— i StreySten Cunes

SRS Neuber Correction

> New User Toolbar

> Calculate the
equivalent plastic
stress from a linear
elastic analysis
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Composites
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Homogenization ToolN
RVE Generation

> Periodic Boundary
Conditions for generated
RVEs

> Ready to run RVE
models are created for:

« EPILYSIS
 Nastran

« Abaqus
 Ansys

« LS-DYNA (Implicit)
« PAM-CRASH (Implicit)



Composites
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Composites

DAY 2 THURSDAY JUNE 15, 2023 - Afternoon Sessions

Introducing the redesigned Representative
15:00 - 15:30 Volume Element (RVE) Generator Tool

Vangelis Palaiokastritis




Composites

Laminate Tool:;
Unvolumize

> Generate shell
composites from
respective solid
composites

» Available for both
single element and per
ply stacking definitions

> Accessible from
Laminate Tool and
Database Browser




Composites
ANSA
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ANSA Comments

&

Full support of
Ansys Laminates

> Lamination

information through
ANSA comments
inside the Ansys .cdb

> Input: Recreate initial

laminate structures



Composites
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ANSA Comments

Mapping composi
results to
Ansys Laminates

> Retrieve Lamination
information from
ANSA comments
inside the Ansys .cdb

> Recreate initial
laminate structures



Stay connected

www.beta-cae.com @



