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DynaWeld
Welding and Heat-Treatment with LS-DYNA

Distortion — Restidual Stress - Microstructure




DynaWeld - Motivation

Results with high Precision

* SOLVER

Robustness

Performance

aktive and intensive development in welding and heat-treatment
strong in modeling with contact

commonly used in many companies

 FLEXIBILITY in MODELLING

Shell-models, solid-models TET-PENTA-HEX, hybrid models
Goldak heat source, arbitrary heat source,

SimWeld interface, fitting of user defined heat source

3D /2D /2D axissymmetric

Transient method, metatransient method

User defined additions




DynaWeld - Motivation
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PROCESS CHAIN and ASSEMBLY

— Include parts with manufacturing history (distortion, stress, strain, microcstructure)
— Export to further simulations

INTEGRATION in EXISTING SOFTWARE ENVIRONMENT

— DynaWeld has its focus on the welding or heat treatment task
— free in the choise of pre- and postprocessor
— adaptable to other pre- postprocessor (e.g. DYNAFORM)

FULL RANGE of WELDING orHEAT TREATMENT TASKS

— all welding processes
— all heat treatment processes
— full range of dimensions (from 1 um to 1 m of plate thickness)

READY for LARGE'STRUCTURES

— easy setup for models with large number of welds
— large structures
="“ready for high performance computing

CUSTOMIZED SOLUTIONS

— Software editions fully adapted to the customer request




DynaWeld

Integration in Simulation Software Environment

e 1
DynaWeld .
don't force a change Meshlng
of your familiar \ Favored Software »
software f )
environment. Tra .] ectory
DynaWeld \ LS-PrePost or Favored Software /
1s integrating! é h
Process Plan
\ Libre Office or Excel y
Model Setup Model Setup
\ Favored Software y \ :

- ;%1 rWelding

Post Processing ]

LS-PrePost or Favored Software




DynaWeld — Modules
Input Writer Welding and Auxiliary Modules — 09.03.2015

. DynaWeld Input Writer:

Generates keyword files for welding structure analysis
— Trajectory automatisation
— Goldak heat-Source on solids
— thermal — mechanical coupling, updated geometry for thermal analysis
— Includable parts with history from previous simulation (e.g. Forming analysis)
— Solid-, shell- or hybrid models
— Tied and friction contact with the optional use of switches
— user defined keywords

 DynaWeld — Trajectory.
— Calculation of trajectory length

 DynaWeld —Simweld Import

— Imports equvialent heat source parameter from SimWeld analysis

< DynaWeld — Performance Analysis

— Scans the LOG-file and creates *csv file for the performance analysis




Workflow
Mesh, Material, Heat Source

* MeShlng Current Tasks:
o Prep are Material KCYWOI’d File Improvement of the equivalent'goldak heat source.
_ M AT_27O /*M AT_2 44 Extension to heatinput on shells.

DynaWeld module Heat Source Adjustment
- WeldWare, JMatPro — by given temperature control point

* Prepare Heat Source Parameter — by cRggay igit per time
. i fora correctly defined heat source.
— Estimation of goldak parameters

— Simulation with SimWeld and import.with DynaWeld SimWeld import

28 @ Dynaweld Simweld Import -- 1

v —_ Q N af | ff fr ay gf qr b (] z0

mm/s w mim mm mm mm | - - " Wirmm? Wimm? mm mm
3 . 8 9 10 11 12 | 13 14 16 17 18 19 20

E.DDD__ 6590,827 5,903 18,446 5,605 6,007 | 0,326 1,674 47,203 106,437 5.554 3,261 3,522




Workflow
Trajecto

4:00)-64blt -DynaWeld/06-Beisplele/01-KKN/03-DynaWeld/00-5ource/NETZ.dyn

Define Node Sets .=
— for each Trajectory e
— for each Reference
« Trajektory length > ;
DynaWeld - Trajectory = 5
© ©® DynawWeld Trajektorien Lanen - 16.02.15 :]
'n;gakm-nwmmm ;
| RS Rotation of Reference f‘;
automatically done by
DynaWeld
Lepeeeosgeee-v. Gud
= = Trajectory
Weld ID Length n_Ele check Traj GCtOI'y
mm - ~ [l 06-check > Reference
1 2 22 '
* * KABEL.dyn
4001 123,689 40 | — KONTROLLEdyn |
7001 122,985 40 NETZ.dyn Start

saf ,ruflls VOV H




Workflow
DynaWeld-Process-Plan

2 & @ DynaWeld-Processplan-V0.01.ods - LibreOffice Calc

Datei Bearbeiten Ansicht Einflgen Format Extras Daten Fenster Hilfe
Do Pre@ vy KBB4
.‘j |Lr'beratr'on Sanslil [10 : &8 4 ;ﬁi $ E

< =

el
e 'm'h'

&

|ws W A& 2
A | 3 | C | D | E | F | G | H | i
1 DynaWeld — Process plan
2 | . A _d
30 V. N
4 Process nr. Weld ID Length v Duration Stat =~ End = PAUSE Q
5 mm mm/s ] s s | 5 w
6 0 1 2 3 4 5 6 7 8
? * * * * * —'_ * A | * * *
8 1 1001 55,6598698 4,166666667 13, 584_ 1000 OOOD 1013,3584 5,0000 5525,8223
9 2 1002 74,2131597 4166666667 ~ 17,8112 1018 3584 1036,1695 5,0000 5525,8223
10 4 l_ —[
11 & AN N N
12 B ‘l— N N A
{44/ 4/%,01-PROZESS {07-ZETT / U3 BOUNDARY J04-PART J.05-KONTAKT [ U6-START /57 i =1
Tabelle1 /6 mpl m [ Summe=18 = —— | 120%

e Setup the Process
— Complete information in one file

Components

— Libre Office or MS Excel

— Documentation

\ ¥ 4




Worktlow
DynaWeld — Input Writer

. D & @ DynaWeld - Welding Input Writer -- 25.02.2015
DynaWeld Writer

2a.02. 20015 - 17:55:33

creates LS-DYNA
solver files in
1 Minute Delete Projekt

Heat Source

Create HMew Projekt

Time 3chedule

Boundary

Parts and Segments

Process Plan

Contakt

Start-Input

Ready with LOG for Start
Ready with LS-DYHA Input for Start

show Heat-3ource LOG-Fle

Show Time Schedule LOG-File

Show Boundary LOG-File

Show Part LOG-File

shows Kontakt LOG-File

Show Start LOG-File

3TATUS RUHN the .Job

Exit

New Project

Create

Check

RUN

Mormal

t

e

rmination




Worktlow
DynaWeld Performance Analysis

= _ 06-check © @ ® LS-DYNA Performance Analysator -- 12.01.15
. 08.03.2015 - 19:37:43
Boundary.LOG Datei LOG analysieren |
KABEL.dvn = : Datei LOGD1 analysieren |
s Datei LOGO2 analysieren |
Kontakt.LOG Datei LOGO3 analysieren |-‘
KONTROLLE.dyn
Datei LOG.csv anzeigen [
LOG Datel LOGO1.csv anzeigen [
Dalei LOGOZ.csv anzeigen |
LOG‘C 5V Datei LOGO3.csv anzeigen |
LOG.konvergenz
STATUS Ende l
3 y 2wl \ ||
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Simulation Time in s

|Step ID Absolutzeit

Time from Startin s

Time Stepins

Zeit seit Beginn Simulationszeit Zeitschritt Iterationen Retry-steps

TTMM:JJJJ HH:MM:SS s s S - -
005:03:2015 12:51:36 0 0
105:03:2015 12:52:04 28 333,333 " 333,333 6 0
205:03:2015 12:52:12 36 666,667 333,333 2 0
305:03:2015 12:52:19 43 998,516 331,849 2 0
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Worktlow
Results and Postprocessing
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