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2nd week - Advanced topics

14. July - Evaluating and checking test data 

interpretation of typical results

15. July - general yield surface (*MAT_187) and other material models, 

failure approaches and comprehensive Autofit setup

16. July - Fiber 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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Content of session 8

Python Interface

User Defined Material Cards

User Defined Specimen

User Defined Input deck
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Á Access all values that are stored in the VALIMAT® database (read-only)

Á Read the raw measurement data for custom evaluation

Á Read the evaluated data

Á Read the simulation results

Á Add custom packages that are not distributed with Valimat
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What is possible with the Python interface
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Überschrift
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Setting up python in VALIMAT®

ÁMake sure that a Python 2.7 executable is 

properly linked in System links.

ÁPython scripts can be made callable from the 

context menu for the test cases and the 

model cases.

ÁThe path to the script directory is set at:

ÁTest python packages

ÁModel python packages:

Á In VALIMAT 3.8 Python will be included in 

the local software installation.

ÁNo additional installation necessary!
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Live demo Example export_csv.py
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Überschrift

© Copyright 4a engineering GmbH - 17.07.2020

B. Hirschmann, H. Pothukuchi, C. Schober, pres_20071701_bhir_hpot_chob_Summer-School-Day8

Setting up python in VALIMAT®

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 

ñPython scriptsò
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ÁBasic structure can be seen in the prototype file (_prototype.py_)

ÁEdit the function main according to your needs

ÁThe part that should be altered is enclosed in a block of hash letters
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General structure of a python script for VALIMAT®

Import

&

Definitions

Main Parameter parsing

check and convert command 

line arguments for the main 

function call
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command line arguments

Á VALIMAT® MDB directory path

Á tabletype (either curvestore or model)

Á VALIMAT® database name

Á ids

The main function:

Á base_path: location of VALIMAT® MDB

Á table_type: either TESTS or ANALYSIS

Á table_name: VALIMAT®database name ñ4a_impetus.mdbò

Á work_dir: base_path+table_type

Á db_path: base_path+table_name

Á ids: list of test or model ids ([ó190508_013ô, ó190508_014ô, ó190508_015ô])
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Main function call
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Ácurvestore

Á Raw data of measurement

Á Channels

Á Evaluated test curves

Á Measurement videos/pictures

Ámodel

Á input files

Á material cards for optimization with lsopt

Á average curves for optimization (oavg_òcasenameò.òspecifierò, in simulation units)

Á 4a_impetus_sampling directory (lsopt results)

Ácase_ò casenameò (lsopt results)

Á StageResults

Á directories containing the simulation models

Á .xy simulation curve files, in simulation units

© Copyright 4a engineering GmbH - 17.07.2020

B. Hirschmann, H. Pothukuchi, C. Schober, pres_20071701_bhir_hpot_chob_Summer-School-Day8

VALIMAT® database structure overview
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Be sure to have the following executable in your script directory:

Áextract_values_from_db.exe

Á In your script do the following:
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VALIMAT® database access
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The new VALIMAT® module allows read only access to the database

Database Access for tests:

Á Import the VALIMAT® module

ÁExamplary database access for a test script
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VALIMAT® 3.8 database access

def main( base_path , table_type , table_name , work_dir , db_path , ids ):
''' Access Database values and curves for TESTS
'''
DB = Database( db_path ) #create a database object of the given Valimat Database
tests = DB. GetTests ( ids ) #Make a list containing the reference to the given test objects
for test in tests :

curr_tc_force_curve =test . Curves . Force #measurement curve of current test in current case
print (' Young\ ' s modulus of '+ str ( test . ID)+' is '+ str ( test . RES_MODUL))

from Valimat import *
from Valimat . DatabaseAccess import *
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ÁExamplary database access for a model script
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VALIMAT® 3.8 database access

def main( base_path , table_type , table_name , work_dir , db_path , ids ):
''' Access Database values and curves for ANALYSIS
'''
DB = Database( db_path ) #create a database object of the given Valimat Database
models = DB. GetModels( ids ) #Make a list containing the reference to the given model objects
for model in models:

for case in model. CASES:
curr_sc_force_curve =case. Simulation . CurveForce #simulation curve of current case
for test in case. Tests :

curr_tc_force_curve =test . Curves . Force #measurement curve of current test in current case
print (' Young\ ' s modulus of '+ str ( test . ID)+' is '+ str ( test . RES_MODUL))
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Á Python can be used to extend Valimat

Á Almost no limit for the creativity of the user

Á 2 Examples are delivered with Valimat

Á export_csv.py

Á create_mc_video.py

Á Prototype file for a rapid start into the development

Á Easy to start the script out of Valimat
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Summary
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User Defined Material Cards in VALIMAT®
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ÁProvide an overview of the capabilities of VALIMAT® user material card feature

ÁShow how to use user defined material cards

ÁDescribe the elements of a user defined material card

ÁProvide some tips for implementing your own user defined material card
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User Defined Material Cards  - Objective
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ÁAdd other material models

ÁUse standard VALIMAT® Design variable groups

ÁTransfer from model to another (Change solver, material card,é)

ÁEnter user defined variables

ÁUse implemented curves/tables for hardening, failure,é
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Capabilities of VALIMAT® .xml material card format
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In Material behavior:

1.) Set Material source to customized

2.) next click on Material card field
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How to use .xml material cards
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3.) select the .xml material card file
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How to use .xml material cards
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4.) Set the correct settings for user defined material card (old settings are unfortunately lost)

Do the following:

1. Set Deformation

2. Set Damage/Failure

3. Then paste old Design variables
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How to use .xml material cards (tips for switching)
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xml schema

Encoding information

Comments

XML Schema Definition

Variables for the whole material card

case specific variables

what is written into the material.inp file

what is written into the material.inp file

failure case specific variables
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impetus_formula are used to create the static part of a material card (no changes in the optimization runs)

Á Use only VALIMAT® database variables

Á Examples:

ls_opt formula create the dynamic part of a material card (lsopt replaceable code, dependant from design 

variables)

Á Use only LS-Opt variables

Á Examples:
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IMPETUS® vs ls_opt formula
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Á In VALIMAT® we support 3 types of unit systems 

(Variables are declared in t-mm-sec-MPa):

Á db_vars are always converted to current unit system!

Á The variables are dependent from the unit system and 

the time scaling.

ÁExample: Youngôs modulus conversion:
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unit systems

conversion factors
US_length US_stiffness

US_time US_force

US_density US_energy
US_strainrate US_stress
US_velocity
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Add user variable to the LS-Opt variables

Á Define in matcard_vars

Á case:

Á name: variable name (naming convention xm_(matcard) or xf_ (failure))

Á description: Description

Á group: GroupName

Á position: unique position for ordering

Á static:constant either òtrueò or ñfalseò

Á startvalue: Start

Á lowerbound: from

Á upperbound: to

Á optimizationwindow: Variance

Á boundary_condition: Condition

Á Use in ls_opt formula by name

© Copyright 4a engineering GmbH - 17.07.2020

B. Hirschmann, H. Pothukuchi, C. Schober, pres_20071701_bhir_hpot_chob_Summer-School-Day8

user variable feature
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Á epp (equivalent plastic/total strain)

Á strain range upto defines the endpoint of the curve

Á Sampling points defines number of points in the curve

Á Bias factor defines a bias to the front end of the curve

Á Bas factor=1: equally distributed points

Á triax (stress triaxiality)

Á lower triax value to upper triax value with step size triax

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

Á strain rate dependency:

Á db_epspkt1Čdb_epspkt8

Á typical values: (LS-DYNA/PAMCRASH [0.001;1000;0;é]; 

ABAQUS [0.0;0.001;1000;é])
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table input (arrays)
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Á hardening curve: sig; s2g; s3g ċ result of Curve 1;2;3 (epp)

Ánumber of curves: ñA_MAT_TYPE_PLASTIC_enumò=

Á0: ñnone_0ò

Á1: ñvonMises_11ò; ñvonMises_12ò; òHillr2D_51ò; òHillR3D_52ò; 

ñHill3D_53ò; ñHill2D_54ò; ñRaghavaHill2D_55ò

Á2: ñDruckerPrager_21ò; ñRaghava_22ò

Á3: ñGenYLD3_31ò; òGenYLD5_32ò

Á ductile damage: fail_ductileċ Ductile Damage Settings (triax)

Áavailability depends on ñA_MAT_FRAC_DIEM_DUCTILEò
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curve definition (arrays)

*See ñmatcard.xsdò for available options and ñdv_and_curve_def.xmlò for VALIMAT names, variables and function definitions. 
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impetus_material curve definitions allow the creation of curves

xVal: arithmetical expression with an array

yVal: arithmeticel expression with an array
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impetus_material curve feature
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Á Example: MAT_SAMP-1
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impetus_material curve feature

activates

adds this curve to card


