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2nd week - Advanced @ec}s
o

14. July - Evaluating and checki ‘\@\gdata
Interpretation of typic Its

15. July - general yielcb@%(:e (*MAT _187) and other material models,
failure apgég@hes and comprehensive Autofit setup

16. July - ©reinforced plastics and their modelling approach
an extensive guide

17. July - Python: a powerful tool with VALIMAT®,
user defined material cards/specimen
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4CI Summer School

Content of session 8
Python Interface

User Defined Material Cards

User Defined Specimé&n

User Defined Input deck

© Copyright 4a engineering GmbH - 17.07.2020 1 N P H Y s 1 c s
B. Hirschmann, H. Pothukuchi, C. Schober, pres_20071701_bhir_hpot_chob_Summer-School-Day8

T R u S T

41



What is possible with the Python interface VALIMAT

= Access all values that are stored in the VALIMAT® database (read-only]

= Read the raw measurement data for custom evaluation
= Read the evaluated data

= Read the simulation results

= Add custom packages that are not distributed with Valimat vaI

Hardening  Triaxialty =~ Damage/Failure ~MISOtrOPIC
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Setting up python in VALIMAT® Uberschrift

Valimat ver. 3.7

OF D @ = Make sure that a Python 2.7 executable is
(2) properly linked in System links.

g2 Linksfreferences

e . | YTHON SCripts.can be made callable from the
e et Pt Toyhon exe context menu.for the test cases and the
Python executable for user-scripts hon
F’::tthon scripts for Windows ’ i}:etlingshpython mOdeI Cases-
Python scripts for Linux pathfto/global_settings/python . . .
L. - = ~The-path to the script directory is set at:

= Test python packages
S Extemalpogams |
AU\ = Model python packages:

Video Temp CAEXF1TEMP 3\
7zip C:\Programme\7-Zip\7z.exe & . . .
Batchrunscript N "2\ - In VALIMAT 3.8 Python WI” be InCIUded In
Test python packages A\python\evaluation_scripts_tests . .
Model python packages .‘;p'ﬁhonlevaiuafon_sgript_s_model the Iocal SOftware Instal Iatlon .
= No additional installation necessary!
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Live demo Example export_csv.py

Ot of the et s e

Tootne Pimh G Motorid (ki Sorien Nl . U .. Tht b

© Al sty
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Setting up python in VALIMAT®

_/ Test/ Testdatabasel

Temperature of the test specimen

_| Series
—iwispmms
—J_ Velocity

1D Tester Project name Customer Material Series

=| Temperature of the test specimen: 23
=| Series; Abmusterung3_Maier
=| Test method: TT (Tensile test)
=l SP/DP/OS: SP

Velocity: 3
3 — 4a Daplen_PPE... Abmusterun...

FiE ([ H = 200 c 4a Daplen_PPE... Abmusterun...
opy

Select model data sets

Approved

Not approved

Invalid

Lock

Mark for deletion
Delete

Backup data set (Vzip)

Measurement
Pammeater mudel'/l/ Model database
Evaluate

Series XV-plot

D> Dataset name Mean value curves

B O
na.. Solver Sy.. | E. Material so.. M
Database

* | vy wTwow ¥ v

Python scripts | create_mc_video.py

activeModell | export_csv.py
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Uberschrift

To execute a python script:
1. Select the Tests or Models of interest
2. Open the context menu (RMB) @

3. The available Python files can be found at

“Python scripts”



General structure of a python script for VALIMAT®

= Basic structure can be seen in the prototype file (_prototype.py )
= Edit the function main according to your needs

= The part that should be altered is enclosed in a block of hash letters

Import

& ‘ Main ‘ Parameter parsing

Definitions

R S S E s A S s d s S e s s S s s EE S R s e L R HHEREHER R E R R R R R B R R R R R R R R R R R B R R R B
FERRFFRIFFAAIFATRIIINNINGEOTRI R A AT IS TATRIINIANIINSISIIAFANFIAISAANAANRAARREE S A HHIIEI IR R R R R R R R R
Hdef main (base_path gfable typegtable name, work_dir, db_path, ids):

import - osEIN

if name = main_ ":
import plﬂthIIﬂE § PleasegTemove ©his part if you do not need any Database values error = 0
- = — rows = readDBData (base_path, tabkle type, table name, work dir, db_path, ids)
lm]:rD'["t 1nspECtE # check arguments

import - sys Ny if Table name — "ANALYSIS":

for row in rows:

impDrt mﬂthﬁ print (row.id) h k d d
import SuprDC'-ESSE i::ﬁtgg:.i:ﬁ:ty’ C eC an Convert Comman
[~ T - — ®"TESTSW:
elif tanie name - "IEETS: line arguments for the main
for row in rows:
print (row.id) .
print (row.moisture) fu nCtlon Ca”
print (row.temperatur)
e s
R e e e e e e e e e e e e R e e S R R s R R R RS R 2 2
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Main function call

command line arguments

= VALIMAT® MDB directory path

= tabletype (either curvestore or model)

= VALIMAT® database name

= ids

The main function:

def main(base path, table type, table name}“work dir, db path, ids):
= base_path: location of VALIMAT® MDB

= table type: either TESTS or ANALYSIS

= table_name: VALIMAT® database name “4a_impetus.mdb”

= work_dir: base_path+table_type
= db_path: base_path+table_name B B : RS
el B 3 190508_014

= ids: list of test or model ids (["190508_013’, “190508_014’, ‘190508_0157]) S E B . L
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VALIMAT® database structure overview

= curvestore

Raw data of measurement ﬁ |
Channels B ) n E =

Evaluated teSt curves curvestore model da_impetus.ldb 43._impetu5.r'r1.dl::|
Measurement videos/pictures

= model

input files
material cards for optimization with Isopt
average curves for optimization (oavg_"casename”.”specifier”, in simulation units)
da_impetus_sampling directory.(Isopt results)
case_” casename” (Isoptresults)

= StageResults

= directories containing the simulation models

= Xy simulation curve files, in simulation units
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VALIMAT® database access

Be sure to have the following executable in your script directory:
= extract_values from_db.exe

= |n your script do the following:

def main(base path, table type, table name, work dir, *db \path,

extract call = [db extract, db path, base path,table type]
extract call.extend(ids)

subprocess.call (extract call)
data = readDBData(base path, table name)dids)

for curr test in data:
sssr=curr_test.stressstralnstrainrate
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VALIMAT® 3.8 database access

The new VALIMAT® module allows read only access to the database

Database Access for tests:

= Import the VALIMAT® module

from Valimat import *
from Valimat.DatabaseAccess import *

= Examplary database access for a test script

def main(base path, table type, table name, Mierk=dir, db_path, ids):
"'"Access Database values and curves tor™TESTS

DB = Database(db_path) ¢ ( ol
tests = DB.GetTests(ids) Re
for test in tests:

curr_tc_force_curve=test.Curves.Force
print('Young\'s modulus of '+str(test.ID)+' is '+str(test.RES_MODUL))
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VALIMAT® 3.8 database access

= Examplary database access for a model script

def main(base_path, table type, table_name, work_dir, db_path, ids):

Access Database values and curves for ANALYSIS \S?\
ase

DB = Database(db_path) #create a database object of the given Valim
models = DB.GetModels(ids) #Make a List containing the referenc the given model objects

for model in models:
for case in model.CASES: nqs?\
curr_sc_force_curve=case.Simulation.CurveForgcaﬁé ulation curve of current case
for test in case.Tests: . (;5
curr_tc_force _curve=test.Curves.F 1€\>nmasurement curve of current test in current case
print('Young\'s modulus of '+5<P4:§§E.ID)+' is "+str(test.RES_MODUL))

'
O
\
©®

Bl o e e eeveies e e AQ]



Summary

Python can be used to extend Valimat

Almost no limit for the creativity of the user

2 Examples are delivered with Valimat
= export_csv.py
= create_mc_video.py

Prototype file for a rapid start into the development

Easy to start the script out of Valimat
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User Defined Material Cards in VALIMAT®
>

matcard.xsd

Ot of the et s e

Tt Pk G Matorid  (hik Sorien Nl .
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User Defined Material Cards - Objective

Provide an overview of the capabilities of VALIMAT® user material card feature

Show how to use user defined material cards

Describe the elements of a user defined material card

Provide some tips for implementing your.own-user defined material card
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Capabilities of VALIMAT® .xm| material card format

C

Add other material models

Use standard VALIMAT® Design variable groups
= Transfer from model to another (Change solver, material card,...)

Enter user defined variables

Use implemented curves/tables for hardening, failure,:..

Damage/Failure Add Erosion DIEM A
Maternialcard ID 1000000
Density 1000

Yield behavior vonMISES
=& Function (Hardening, Elastic cun
Curve 1 4a model hd
Strain range upto 4a model A
Sampling points 4a model (nue 0.5)
Bias factor 4a model (nue) ~ l
B Strain rate dependency scale curve 1 .J ’
@ Strain rate dependency curve | Trilinear =’
VP polymer law
1st strain rate modified G'Sell
2nd strain rate Ludwik B
3rd strain rate Bergstrom v
Hollomaon v
urve 1
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E Strain rate dependency

= Strain rate dependency curve
VP

1st strain rate
2nd strainfrate
Jrdestrain rate

4th Etrain rate
““Gth strain rate
Gth strain rate
7th strain rate
gth strain rate
E Fracture
Ductile Damage Settings
Shear Damage Settings
FLC Damage Settings

Tables\C J °
Nene_
Plastic strain
0.0001

0.001

0.01

01

1

10

100

1000

Johnson Cook

Cowper Symaond
Kang
Power Law (G'Sell)

Strain rate dependency curve

B Fracture

& Ductile Damage Settings Piecewise linear interpolation |

lower triax value
upper triax value
step size triax
Shear Damage Settings
FLC Damage Settings

Strainrate Damage Settings

Postfracture
B Loadcases

Ductile Damage Setiings

Mame Start

GroupMame: 10_elasticity

const..

e E 1000

2 nue 0.3

# GroupMame: 30_failure

xf_MNAHSV 20

Damage

Mone

plastic equivalent strain
simple criteria

4a piecewise linear
Johnson Cook

mod Xue-Wierzbicki
Hue-Wierzbicki
Mohr-Coulomb Shell

Piecewise linear interpolation
Mohr-Coulomb

W



How to use .xml| material cards

In Material behavior:

1.) Set Material source to customized

B Matenal behaviour

=l Material source Implemented -

Elasticity

Implemented

2.) next click on Material card field \E Failure/Damage
aterial ::arr:r
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Plasticity

"Material behaviour

customized

Customized (for validation)
*MAT_PIECEWISE_LINEAR_PLA
Plasticitv Table Rate loa. Table

Material source Customize
= *MAT_PIECEWISE_LINERRSF ...|



How to use .xml| material cards

3.) select the .xml material card file

QOffnen

Organisieren »
Dist
=Bt
[ 1e
[ 15
[ 1c#
[ pet
[ pet
[] best
[} bt
Bal#
[ 1e
111w

Meuer Ordner

-
Mame

(] 7011_MAT_024.5ml
(] 19091807_bhir_7011_MAT_024.xml
] 19112001_bhir_7011_MAT_024.m|

&~ v P B <« matenal_card_eml » LSDYMA » MAT 024

Anderungsdatum Typ

18.09.2019 1442
18.09.2019 1452
22.11.2019 15:20

AML-Dokument
AML-Dokument
XML-Dokument

v O

GroBe

23 KB
23 KB
25 KB

"MAT_024" durchsuchen o

x

Bz~ @ @

B |matcam|s (*xml) V|

Offnen | | Abbrechen |




How to use .xml material cards (tips for switching)

4.) Set the correct settings for user defined material card (old settings are unfortunately lost)

Do the following:
1. Set Deformation

2. Set Damage/Falilure

3. Then paste old Design variables
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B| Material card @:HUsgrslbgirHDncumentsﬂB‘I‘I?_E‘-[
Deformation = Plasticity Table Rate log. Table
L e i - 'y >+Add Erosion DIEM

Pammetergnode® l/hlude'l databasze ]

& - . >

200217025 | Material | Designvariables |  Layers

Start const..  from to Variance

4 GroupMame: 10_elasticity

ek 1000 20% 20% 10%
e_nue 0.3 | (NULL) (MULL) (MULL)

#  GroupMame: 20_yield
y 0 oo 5 150 50

# GroupMame: 21_hardening
h_nuep 0.5 0 0.5 (MULL)
h_y 90 5 150 50 =
[ an n 180 PRI

| N P H Y S 1 (= = w E T



xml schema

-~
-~
-~

5 |
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<?xml]l version="1.0" encoding="UTF-8"72> Encodnm)nﬁonnaﬂon
[H<1-—-
Material: MAT1 Comments

duthor: Bernhard Jilka
Date: 03.08.201c
Version:1

T

cmatcard xmlns="urn:4a:impetns:matcard” XML Schema Definition
xmlns:xsi="http://www.w3.org/2001 /XMLScC]

x2il:schemalocation="urn:4a:impetus . mat . .
. L el e W Variables for the whole material card
name="+*MAT ELASTIC (*MAT 001)" A METATY

<damage cases> \_’ . ” .
failure case specific variables

H<damage output> \
</matcards what is written into the material.inp file




IMPETUS® vs Is_opt formula

impetus_formula are used to create the static part of a material card (no changes in the optimization runs)
= Use only VALIMAT® database variables

= Examples:

<impetus formula formula="db mattyp"/>
<impetus formula formula="ID MAT" format="0D8S" /&
<lmpetus formula fULmula—"db rho" format="3DiLAS"7/>

Is_opt formula create the dynamic part of a material’card (Isopt replaceable code, dependant from design
variables)

= Use only LS-Opt variables

= Examples:

<ls opt formula="e E*US stress" format="0D10S8"/>
<ls opt fulmula—”e nue" format="0D10S"/>
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unit systems

In VALIMAT® we support 3 types of unit systems
(Variables are declared in t-mm-sec-MPa):

db_vars are always converted to current unit system!

The variables are dependent from the unit system and
the time scaling.

Example: Young's modulus conversion:

<ls_opt formula="e E*US ‘stress" format="0D1l0S"/>

© Copyright 4a engineering GmbH - 17.07.2020 1
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B ldealization

Sysemofunis  [CReaeeco -
Solver Slikg-m-sec-Pa)

Inputdeck
Symmetry af model

t-mm-sec-MPa
kg-mm-msec-GPa

conversion factors

US_length

US time
US_density
US_strainrate
US_velocity

US_stiffness

US_force
US_energy
US_stress




user variable feature

Add user Variable tO the LS'Opt Variables B Material card ChUsers\bhifDocumentsi 181128071_Dateie
Deformation MAT _001 j
. . Damage/Failure

- Deflne In matcard—vars Materialcard 1D ) ‘MAT 001+damping \
= case:
= name: variable name (naming convention xm_(matcard) or xf_ (failure)) ]<matcard_var5>
= description: Description <deslgnvar case="2" name="xm da" de
= group: GroupName designvar case="2" name="xm db" de
= position: unique position for ordering <Ymatcard_vars>

=  static:constant either "true” or “false” I<Kmatcard output>

= startvalue: Start

MName Start  const..  from to Variance  Cendition Descripticn

= |lowerbound: from ‘

v GroupMame: 10_elasticity

= upperbound: to
pp ] . . . + GroupMame: 90_damping
’ Optlmlzatlonwmdow. variance xm_da 0.0 o | (MULLY ((NULLY  (NULL) axial damping factor

= boundary_condition: Condition xm_db 0.0 V| (NULL) (NULL) (NULL) Bending damping factor

Click here to add a new row

= Use inIs_opt formula by name

<1ls opt formula="xm da" format="0D1l0S"/>
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table input (arrays)

= epp (equivalent plastic/total strain) o behavion o MISES

= strain range upto defines the endpoint of the curve anear

= Sampling points defines number of points in the curve \ gtfai”lﬁa"wﬁm i;

__~\Sampling points
= Bias factor defines a bias to the front end of the curve . Bias factor 10
= Bas factor=1: equally distributed points o Eracture Damage

. . .. g Ductile Damage Settings Maohr-Coulomb j

- trIaX (StreSS trlaX|a.||ty) lower triax value -0.66
. . . . . upper triax value 0.66
= |lower triax value to upper triax value with step size triax Sf;,sizemax 011

= typical values: plane stress state [-2/3;2/3;1/9]

= strain rate dependency:

B Strain rate dependency Table
. db—epspktledb—epspkt8 B Strain rate dependency curve None
= typical values: (LS-DYNA/PAMCRASH [0.001;1000;0;...]; :‘: — E';;;'f strain
ABAQUS [00,0001 ,1000,]) 2nd strain rate 0.001
3rd strain rate 0.m
4th strain rate 01
5th strain rate 1
Gth strain rate 10
7th strain rate 100
8th strain rate 1000
© Copyright 4a engineering GmbH - 17.07.2020 1 N P H Y s 1 c s wW E T R U s T 4 q
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curve definition (arrays)

= hardening curve: sig; s29g; s3g € result of Curve 1;2;3 (epp) = Ma;”;'catrd Ei‘@serlﬂbt_hir‘tfDwmems‘ﬂ8“23[
erarmaton asic plasucl
= number of curves: “A_MAT_TYPE_PLASTIC enum”= Damage/Failure None
« ” Materi:eilcard D 1000000
- O: none_O Density 1000
= 1: “vonMises_11"; “vonMises_12"; "Hillr2D_51"; "HillR3D_52"; | ptermemmemmymrpees
“Hill3D_537; “Hill2D _54"; “RaghavaHill2D_55" ( Curve 1 Bilinear
Strain range upto 25
= 2:“DruckerPrager _217; “Raghava_22" Stamp“nggpmnﬁ; 50
= 3:“GenYLD3_31”; "GenYLD5_32” s faclor L

= ductile damage: fail_ductile € Ductile Damage, Settings (triax)
= availability depends on “A_MAT_FRAC DIEM_DUCTILE”

= Fracture Damage
& Ductile Damage Settings Mohr-Coulomb j
lower triax value -0.66
upper triax value 0.66
step size triax 011

*See “matcard.xsd” for available options and “dv_and_curve_def.xml” for VALIMAT names, variables and function definitions.
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Impetus_material curve feature

impetus_material curve definitions allow the creation of curves

xVal: arithmetical expression with an array

yVal: arithmeticel expression with an array

<impetus materialcurve xVal="epp" yVal="sig" format=\'10D20S"/>

B Function (Hardening. Elastic cun.
SDEFINE CURVE

Curve 1 Bilinear

Strain range upto 95 5% lcid sidr sfa sfo offa
. . > 1000001 0 1 1 0

Sampling points 50 v 52 .1 o1

Bias factor 10

© Copyright 4a engineering GmbH - 17.07.2020
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‘II%HII

offo
0

dattyp

<<i0]*l+0:20>><<((h_y+h_ET*0]*il+lfv_p*lugimaxio.OOOl,v_epspkt]fv_epspkt]]]*l+0:20>>



Impetus_material curve feature

= Example: MAT _SAMP-1

E name="+MAT SAMP-1 (+MAT 187) log Table R9.3+" A MAT TYPE ELASTIC="linearElastic 0" A MOD IDEALIZATION="all 2" A SOLVEER="LSDYF

—l<matcard cases>

r</matcard cases>

activates
2| Material card *MAT_SAMP-1 (*MAT_187)log Table R9.3
Pressure dependent (Drucker-Prager) j

Damage/Failure vonMises (non associated)

Materialcard ID Pressure dependent (Drucker-Prager)

Density Parabolic yield surface (Shear given)

Yield behaviar Parabolic yield surface (Biax-tension given)
= Function (Hardening. Elastic curve f¢General yield surface

Curve 1 Bilinear

Curve 2 scale curve 1

<impetus materialtable/>
J<¥MLIF mcase="2-4">
*DEFINE CUEVE

S leoid sidr sfa =fo offa offo dattyp

<impetus formula formula="ID FUNC1O" format="0D105" /> L] 1.0 1.0 0.0
58 al ol

<impetus materialcurve xVal="epp" yVal="=s2g" format="10D205" />

- fHMLIF>

28 © Copyright 4a engineering GmbH - 17.07.2020 1 N P H Y
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<case id="1" name="vonMises (non associated)" A MAT ELASTIC CURVE="linearElastic 1" A MAT TYPE PLASTIC="vpnMises 11" A MAT TYI
- id="2" name="Pressure dependent (Druocker-Prager)" & MAT ELASTIC CURVE="linearElastic 1" A MAT T‘I¥AHSTIC="Rﬂghava 22"
<case id="3" name="Parabolic yield surface (Shear givgn)" A MAT ELASTIC CURVE="linearElastic 1" A HQEﬂﬂj@Ef‘EAETIC=“GenYLDS 31
<case id="5" name="Parabolic yield surface (Biax-tensfon given)" &4 MAT ELASTIC CURVE="linearElasticy I\ b MaT _TIYPE PLASTIC="Ger
<case id="4" name="General yield surface" A MAT ELASTRC CUEVE="linearElastic 1" & MAT TYPEJﬂﬂgﬂ&db“GenYLDE 32" 4 MAT TYPE VI:

adds this curve to card



Impetus_materialtable feature

material table definitions allows for fast viscoplasticity definition

It creates a table definition with strain rates and hardening curve ids

The curves are a combination of the first material curve and the strain rate depéendency model

Example: Bilinear hardening and Johnson Cook strain rate dependency

<impetus materialtable/>

B Function (Hardening. Elastic cun.

Curve 1
Strain range upto
Sampling points
Bias factor

B Strain rate dependency

B Strain rate dependency curve

VP
1st strain rate

2nd strain rate

3rd strain rate
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Bilinear

25

50

10

Table
Johnson Cook
Plastic strain
0.0001

1000

0

*DEEFHE TABLE

5% thid
1000000

£ wvalue lcid

<Z<Zln:|g|:0.CICICIl‘l,-'rUS_tilT.E] 120> 1000001

<<log(l000*1/US_time):20>> 1000002

> DEFINE CURVE

b lcid sidr zfa sfo offa offo dattyp
1000001 0 1 1 4] 4]

£t al ol

{{iOJ*l+0:20}}{{iih_y+h_ET*0]*il+lfv_p*lugimaxio.OOOl,v_epspkt]fv_epspkt]]]*l+0:20}}



Tips for implementing a new material card for VALIMAT®

= For the text editor we use Notepad++, which has the plugin “XML tools” that allows to check the file for
compliance with the schema file (Have a copy of “matcard.xsd” in the working directory).

= Doesn’t detect all problems!

= Variable definitions are in the dv_and_curve_def.xml

[Zf CAUsers\bhir\Documents\18112801_DateienfuerMaterialanpassunghmaterial_catd_xmN\LSDYNAMAT_00T\7000_MAT001 xmi - Notepad-++ - o x
File Edit Sesrch View Encoding Language Settings (Tools \Macto FRun | Plugins Window ? x
PYE] 2 Te & B e g | @= | BB Compare > WE DEE= v =H
= 7000_MAT_001 xml E3 ma\n:aldﬁ MIME Tocls >
1 [2xml versiga="1l" encehL "UTF-8" 2> e ’
¥_odnd_curve HET : HprEror ’
—_ —_ — : XML Tools 5 [V Enable XML syntax auto-check
5 Plugins Admin.. SUEE ST T
g : .
L ] t Ij Ij . T Enable auto-validation
£ matcard.xs <% WS i
3 ttp: //www.w3.0ra/2001/XMLSchena-instance" ¥ Tagauto-close
1 schemalocation="urn:4a: impetu: atcard mateard.xsd"
El name="#MAT_ELASTIC (*MAT_001)" A_MAT_TYPE_ELASTIC="linearElastie 0" A ) v Set XML type automatically
l<matcard_cases> B o
<case "1" name="MAT_001" A MAT ELAST: "linearElastic_1" A MAT TYE
. - - - - Allow huge files
</matcard_cases>
H<matcard_cutpuc> Pretty print (XML only)
THAT_ELASTIC_TITLE P (XML only - with line break: Ctrl+ Alts Shift-B
<impetus_formula formula="db_mattyp"/> ey ey = ) e AltShift-
S8 mid ro e pr da db not used Pretty print (Text indent)
<impetus_formula £o ="ID_MAT" format="0D8S"/><impetus_formula formuls Pretty print (ibXML) [experimental] ss" format="0Dl0S"/><ls_opt formula='e nue" fox
L ::1 :;i;?:?z :;P ue> Pretty print (attributes) Ctrl+ Alts Shift+ A
ccase 10="1" name="Fone® A Linarize XML Ctrl+Alt+ Shift L
</damage_cases> Apply to all open files
Fl<damage_outpuc>
</damage_outputs Current XML Path Ctrl+Alt+ Shift+P
</matcard> Current XML Path with predicates
° Evaluate XPath expression...
5L Transformation...
Convert selection XML to text (<> => &lt&gt)
Convert selection text to XML (&t:8gt; => <)
Comment selection Ctrl+Alt+ Shift+C
Uncomment selection Ctrl+ Alts Shift+R
Options.
About XML Tools / Donate...
< >
eitensible Markup Language file length 1,132 lines: 27 Ln:1 Col:1 Sel:0]0 Unix (LF) UTF-2 INS
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User Defined Specimen/Input Deck in VALIMAT®
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User Defined Specimen/Input Deck - Introduction

= Why do we need a user-defined specimen / input deck
= To work with specimens that are not already implemented in VALIMAT®

= User-defined specimen - Only the specimen type is new and needs to be incorporated in
VALIMAT®

= User-defined input deck - Flexible - for component tests.as an example

Component test Shear tension specimen
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http://technologietag.4a.co.at/images/tt2016/tt16_t1_v04.pdf

Introduction

= How do we include new specimen types or custom test setups in VALIMAT®?

Component test
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Implementation in VALIMAT®

= |n addition to the manual (chapter 5.4.3), the following presentation should help the user to create a
user defined input deck and a user defined specimen
= You will need the following files:
= File with geometry, boundary conditions, etc. (can be split.into\.several files)
= Conf-file with commands for VALIMAT® for user defined inputdeck
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Implementation in VALIMAT®

= |dealization = Inputdeck switch to ‘customized’ and name the .Conf file as Inputdeck
= All other files (Material, Geometry, Scripts) also need to be in this directory

= For a User-defined specimen - Switch to user defined specimen under Loadcases - Additional
Settings

Paramatar madal" | Modal databasa |

Paremetét modsb | Model datebase |

|PVA|EI 2:5213_:13“ Material | Designvariables Layers Mzterialcard MMEC =
| Comment @ 235212,315” Material | Designvariables Layers | Materialcard | MMEC |
- Image Comment

Model settings ) - | | |
Material Mnde! setlings
= Ildealization Mateljalr

System of units tmm-sec-MPa :::::: = Il;mh =

Solver LS DYNA L oot

adcases

Inputdeck Customized (g

ElLE B Casename 3PBEP_1580g_4mps_lw30mm
Inputdeck Tests

Symmet.ry ofmodel u Setings opimization

Idealization type Shell @ Averaging

Elemenrt’slze - 2 B Additional settings

Additional setfings Filter 0 nofilter
Material behaviour Time scaling a
Loadcases Userdef. specimen -
Resulis Results
Inputdeck Additional settings
| <= I < I New Save I Cancel | = | B ‘ ‘ <« I < I New Save | Cancel | > I e |

User defined input deck User defined specimen
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Overview — User defined input specimen
General structure

= The test database is updated with the required fields from the tests

= The tests are linked in the model database with the correct settings for the averaging parameters
= Check the optimization curve generated from all the test results

= Carefully check for the entry in write part/section in the Idealization'=> Additional settings

= The elements in the user defined specimen mesh are renumbered and the right node set IDs are
referenced in the *DATABASE_OUTPUT - displayed in\VVALIMAT®

NSET 160 \

Prescribed motig
on node 999999 &

. NSET 161
b SPC 111111
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Overview — User defined input specimen

General structure

= A shear tension specimen that is not implemented in VALIMAT® - How do we use the user
defined specimen feature to incorporate it in the software.

Step 1 : mesh, nodes, elements,
sets

~y

Renumbered PIDs, setlDs
VALIMAT® manual
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Step 2

Paremeter model" | Model database |

|Pn|‘:‘| 2{{2127{15| | Material | Designvariables Layers

Model settings
Material
Idealization
Matenial behaviour
B Loadcases

Tests

Setings opimization

Awveraging

B Additional settings
Filter

Time scaling o~ -
Userdef specimen -

Results % v

el

-_—
3PBEP_1 SSDg_4mps_\v£Dmrn_

‘D__noﬁlfm v

1

Cancel ‘> | >>|

Optimization/
validation

—)

Force [N]

00000

00000000000000000

2.00 28
Displacemen it [mm]




= VALIMAT® plots depending on the load case and settings the following simulation results:
For 3-point- bending tests:

Displacement of the node with the id 200000
Force: the contact force between the fin and the sample

stress/strain/strain rate results from the element with id 1 000°000. (Works for the implemented material
models. For other materials the stored history variables might differ.)

Necessary Sets 140 & 141 (half model 150, 151; quarter model 152)

Tensile test:

global displacement of the node with,the-id 200000 or 999999

local displacement: difference‘between node 999997 and 999998 for full model, 2*displacement 999998
for half and quarter model

Force: solver dependent either spc reaction forces or cross section forces

stress/strain/strain rate results from the element with id 1000000 (Works for the implemented material
models. For other materials the stored history variables might differ.)

Necessary Sets 140,141, 160 & 161 (half model 150, 151; quarter model 152)
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Overview — User defined input deck
General structure

= A template folder containing:
= A configuration file which will be selected in VALIMAT®( *.conf)

= The main_keyword file (suffix not a condition, but for_readability a solver specific suffix is
advised: *.k or *.key (LS-DYNA); *inp (ABAQUS), *.pc.(PAMCRASH))

= Conditional include files with the suffix *.inc. Commands in the main keyword file will lead to the
iInclusion of a subset of all the *.inc_files' in_the main_keyword file. *.inc references in *.inc
references will have no effect. This-allows for example to handle solid and shell idealization of
the specimen.

= Other input files with no conditions/parameters. For example meshes.

= VALIMAT® python script for running the job and copying the files (Requires no modification and
can be copied from any other model).
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Overview — User defined input deck
General structure

= A component bending test with a non-standard setup that is not implemented in VALIMAT®,

Fin 1

Marme

D 20020501 _bhir_R40TubeSupport.conf
D vel_initial.inc

D vel_prescribed.inc

Mj 20020501 _bhir_R40TubeSupport

| 20020501_bhir_Fin

Mj 20020501 _bhir_R40TubeSupport

| 20020501_bhir_ulc_plate

act—

Base plate ead g 20020501_bhir_ulc_tube]
_:'| 20020307 _bhir ublc_tubed
M Odel Mil 20026502 _bhisshpot_ulc_fullmodel-nosides
= copy_file
= run
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Anderungsdaturn

ME T T A Sl T
Ui UL AU 13:1.:-'.'

User defined input deck - content

CaY

Typ

CONF-Datei

06.07.2017 19:24
06.07.201 120k
D2 2020 15:49

UeN2. 2020 12:15

06.02.2020 14:51
22042016 12:28

14.06.2016 17:50

ML-Datei
IMC-Datei }
[MP-Datei
KEY-Datei =
KEY-Datei
KEY-Datei
KEY-Datei
KEY-Datei
KEY-Datei —

Python File
Python File

Configuration file
Supporting files
Main keyword file

Supporting files

python scipts for 4a
IMPETUS®



Overview — User defined input deck
Example

= A component bending test with a non-standard setup that is not implemented in VALIMAT®,

. .conf file - definition
Fin 1

. LS-DYNA solver command

Main keyword file

)
’

act — Supperiing files — excluding the main file

ead Extraction of results
Base plate

Model

*Renumber PIDs, node and element

sets in a VALIMAT® friendly format! For optimization/validation/pre-simulation - the test database is updated and

contains the necessary fields referenced in the loadcases tab under the model
database
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Overview — User defined input deck

Example

= A component bending test with a non-standard setup that is not implemented in VALIMAT®,

Fin 1

act—

ead

Base plate

Model

.conf file - definition

#LSDYNA
#DEFINTION
impetus_command:
impetus_parameter:

solver_command:python ../../run.py -i UserOpt.inp -testtype 100 -oneElement <<db’ oneElementSim>> -elmodell 1 -L0 <<db_s0>> -height <<db_h>> -width
<<if(db_I_Ten==0,db_b,db_b_Ten)>> -length <<db_I>> -pm <<db_pm>> -trti€StressStrain <<db_trueStressStrain>> -filter

<<if(db_pm==3&db_timescale==0,0,db_filter)>>
solver_input:main.inp
solver_append:

solver_copy:copy._file.py run.py 200205Q1_bhig RZ4QTubeSupport.key 20020501 hhir ule tuihe? kev 20020502 hhir hnot ule fullmadel kev

20020501 _bhir_Fin.key 20020501 _bhirs GicWplate.key 20020501 _bhir_u
pre_command:

res, disp:1:python ../../copy_file.py disp.xy LsoptHistory
#END FILE

Parmmeter model" | Mode! datat

*ELEMENT_MASS - mass of the pendulum
taken from the test database in VALIMAT®
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ZE| 200213 013| [ Materisl [ Designvariables | Leyers | Materialcard MMEC
Image Comment
Model setiings
Material
B Idealization
System of units tmm-sec-MPa
Solver LS DYNA
= Inputdeck Customized (a) j . .
inputdeck < Specifying the .conf
Symmetry of model Fullmodel
|dealization type Shell f. I 1 VAL I MAT®
Element size 2 I e In
Additional settings

Material behaviour

Loadcases

Results
Inputdeck
[T« mew ] Save [ Cancel [>] |
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Overview — User defined input deck

Example

= A component bending test with a non-standard setup that is not implemented in VALIMAT®,

Base plate

4 vVALIMAT

(0}
vm . (I)pA
| > & >
Hardening Triaxiality

Damage/Failure

Opti

Pre-

e, @

Anisotropic

i
valida

simulafion

ation/

on/

1.613e-02 :I
2.316e-07

Effective Plastic Strain

9.681e-02
8.067¢-02 ]
6.454¢-02 _
4.840e-02 _
3.227¢-02

.
/\[/V
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4CI Summer School

Thank you very much for tuning in!
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Thank you for your Attention!

Python: a powerful tool with VALIMAT®, user defined
material cards/specimen

survey: Please give us your personal feedback

2 vVALIMAT

more information on our software

Anisotropic

jz,, . e
Damage/Failure Hardening
www.da-engineering.at\valimat ‘
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https://www.4a-engineering.at/4a-valimat
https://www.4a-engineering.at/testpackages
https://www.4a-engineering.at/downloads/comprehensive-test-packages.pdf
https://www.youtube.com/channel/UCgzo_QL773e_1XAT8_-FaZg



