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Numerical Simulation for
Welding and Heat Treatment since 2004

 

• Consulting
• Training 
• Support
• Software Development
• Software Distribution
for Welding Simulation and 
Heat Treatment Simulation
 

Herdweg 13,  D-75045 Wössingen Lkr. Karlsruhe
E-Post: loose@tl-ing.de        Web: www.tl-ing.eu www.loose.at

Mobil: +49 (0) 176 6126 8671      Tel:  +49 (0) 7203 329 023   Fax: +49 (0) 7203 329 025 

Internet:
DEeutsch: www.loose.at
ENglisch: www.tl-ing.eu
ESpanol: www.loose.es

www.WeldWare.eu

www.SimWeld.eu

www.DynaWeld.eu
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Motivation
and Introduction
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Motivation

Spend time on engineering

Efficient setup of
simulation models for welding

Reduce the input
on necessary data

Don't waste time 
on typing keyword-files

Maximised automatisation

Focus on the problem
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Workflow of a welding project 
with SimWeld and DynaWeld 

New Project

Create

Check

Meshing

R U N

Trajectories

WPS
  Heat Source

Process Plan

SimWeld

DynaWeld
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Process Simulation – Structure Simulation

Welding Process Simulation
• SimWeld
• for GMA Welding

Welding Structure Simulation
• DynaWeld / LS-DYNA
• for all types of welding

• Prediction of
– Deformation
– Residual Stress
– global Temperature Field

• Input: 
– Equivalent Heat Source
– Trajectories and Process Plan

• Prediction of
– Heat Input
– Weld Pool
– local Temperature Field

• Input: 
– Process Parameter

For beam welding (Laser, Electron Beam) exist no tool for industrial use 
like SimWeld. The prediction of the equivalent heat source requires the 
method of adjustment by mircosection.

Stress DistortionTemperature
Foto: ISF
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WPS and Process Plan

The

is a document that describes
– weld process type
– machine settings (U, I, Puls)
– weld preparation
– work position

Input for
welding process simulation

SimWeld DynaWeld

Welding Procedure
Specification (WPS) Process Plan

The

is a document that describes
– the order of the welds
– start time of welds
– intermediate time between welds
– weld type

Input for
welding structure simulation
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Equivalent Heat Source

Foto: ISF
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• The Equivalent Heat Source is a coupled function 
of geometry and intension of the heat generation density.

• It describes the thermal loading of a welding structure simulation.
• Its aproach is to generate the same heat input as the real proccess.
• It is an engineering aproach and not real physics.
• It covers fluid dynamic effects like convection in the weld pool.
• Any funktion is allowed.
• To find the heat source parameter is the challenge but SimWeld predict them.

Equivalent Heat Source
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SimWeld Heat Source
a new Equivalent Heat Source aproach for GMAW

improved threshold of heat density outside the elipsoid
same parameter as Goldak heat source
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SimWeld Heat Source
a new Equivalent Heat Source aproach for GMAW

improved aproach for the effect of fluid heat convection in the weld pool
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SimWeld
Process Simulation GMAW
Numerical Prediction of Equivalent Heat Source
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SimWeld Preprocessing

• Definition of:
– weld preparation
– geometry and geometric parameter
– work position
– material
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SimWeld Preprocessing

• Definition of:
– wire: feed, diameter, material,
– stick out
– travel speed
– angle of torch, stabbing, slabbing, skew
– shielding gas
– machine settings U, I
– process type normal, pulsed U/I, pulsed I/I
– pulse parameter
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• Equivalent Heat Source
• Weld Pool Geometry
• Droplet
• Wire Temperature
• Energy, Voltage, Currency
• Temperature Curve

SimWeld Results
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Simulation Time till end of T8,5-5

850 °C

500 °C

T8,5-5
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Interface
WeldWare - SimWeld
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Prediction of Weld Quality
extended Quality Assurance

SimWeldWeldWare®

Material Specification
Chemical Composition

WPS
Welding Procedure Specification

Material Analysis
*wwd-File

Thermal Analysis
Temperature Rate

•Weld-Pool
•HAZ
•Microstructure
•Yield Strength
•Ultimate Strength
•Hardness
•Ultimate Elongation
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DynaWeld
Welding and Heat-Treatment with LS-DYNA
Distortion – Restidual Stress - Microstructure

DynaWeld
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DynaWeld 
The Idea for an efficient Preprocessor for Welding tasks

Add On and compatible to 
existing Pre-Processor 

Define trajectory quick and easy 

Definition and Dokumentation 
of  the simulation Model
in one spreadsheet-file

Structured input deck
with quick acess

Every data in readable and
editable ascii- / csv-format

Editable keyword-files with the
ability of user extentions

Setup-Tool for Engineers 
to minimise work time

Strong name convention for files
and IDs but minimised clicks
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Weld Path

• The definition of welding heat input consist of:
– Location: Weld Path
– Energy: Heat Source

• Two trajectories are needed to define 
a local moving reference frame

• The weld path consist of:
– Trajektory Weld-Line
– Trajectory Reference-Line
– Time information:

• start
• velocity

• DynaWeld uses sorted node-sets 
to define the trajectories

• DynaWeld sorts unsorted node-sets
• Definiton of node-sets in LSPrePost with option „By PATH“ or „By EDGE“
• DynaWeld calculates the length of the trajectory and its number of Elements
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Process Plan
with import of SimWelds equivalent heat source

C
o

m
p

o
n

en
ts

Welds

Clamps

• ProcessPlan
– Complete Information of Welding Tasks
– Complete Information of Clamps
– Documentation of the Simulation

SimWeld
heat source import
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Check by 
Visualisation

Input Deck Creation and Check Options

Start

Weld-Line

Create Input 
Task by Task

Check by 
Log-File

Reference-Line
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DynaWeld - Performance Analyse

Performance 
Analysis Sheet

Iterations per
time step

Simulation
Performance
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Workflow of a welding project 
with SimWeld and DynaWeld 

New Project

Create

Check

Meshing

R U N

Trajectories

WPS
  Heat Source

Process Plan

SimWeld

DynaWeld
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Examples
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Weld of a Pipe with 40 mm Wall Thickness
made of Alloy 625

60 Layer - GMAW 93 Layer - TIG
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Weld of a Pipe with 40 mm Wall Thickness
made of Alloy 625 - 60 Layer GMAW

Temperature Layer 44 Equivalent Plastic Strain
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Curved Hollow Section Beam

Length 2,00 m
8 2-layered Welds
12 single layered Welds
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Animation of Welding
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Thanks 
for your 

Attention!


