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Welding Process Simulation

Welding Process simulation is the prediction of:
• Melt pool evolution
• Penetrations
• Real time history of current and voltage
• Local temperature field
• Imposed energy
• Droplet

By given process parameter:
• Currency
• Voltage
• Puls design
• Wire and wire feed speed
• Travel speed
• Shielding gas
• Weld position and torch angel
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Software

Option 1 - general purpose CFD Code
• free in modeling
• long time for model set up of one Simulation
• simultion expert needed

Option 2 - tailored software tool for industrial application
• specialised on discrete processes
• Self explaining GUI
• Input based on speach of applicant
• Enables welders to use the software no expert needed

Example:
 → SimWeld Process simulation for Gas Metal Arc Welding
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Validation of Results
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Processes

SimWeld enables 
• (1) normal process
• (2) puls process with I-I modulation
• (3) puls process with U-I modulation

(1)

(2)

(3)
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Material and Material Data

SimWeld simulations are aplicable 
for low alloyed steels.

A material database exists for 
most used steel grades.

The database can be extended or 
updated by user defined data.

Requested data are:
• Enthalpy
• Thermal conductivity
• Density
• Specific electric resistivity
• Surface tension
• Dynamic viscosity
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Geometry and Weld Position

Weld preparations according ISO 9692-1

minimum plate thickness: 2 mm

Applicable for root pass simulation.

All work positions are aplicable

as well as individual position angles

PA

PB

PC

PD
PE

PF
PG
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Example: Fillet Weld - PB
Definition

Process Parameter
Travel speed 25 cm/min
Wire diameter 1 mm
Wire speed 6 m/min
Voltage 24,0 V

Geometry Parameter
Plate 1 S355 6 mm
Plate 2 S355 6 mm
Postition PB
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Example: Fillet Weld - PB
Results: Weld Pool and Temperature

Weld pool geometry Temperature - Time at arbitrary points
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Example: Fillet Weld - PB
Results Wire Temperature, Energy, Voltage, Current, Droplet
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Experiment is documented in extended WPS
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Modifications and their Impact on WeldPool

K1

Postition = PC

Travel speed 60 cm/min

Voltage = 30 V

K2

K3 K4
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Current and Droplet

K1K1

K3

Arc with short cirquit droplet (25 V)

Spray-Arc without short cirquit  (30 V)



www.dynaweld.eu 14

New Task: Optimize Parameter for Position PF

K1

Postition = PF
Voltage = 30 V
Travel Speed = 30 cm/min

Postition = PF

Position = PF
Voltage = 30 V

K1 K5

K6 K7
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Example: Butt Weld - PA
Definition

Process Parameter
Travel speed 40 cm/min
Wire diameter 1 mm
Wire speed 4,5 m/min
Pulse Process
I Base 40 A
I Pulse 400 A
Frequency 80 Hz
Pulse time 2,4 ms

Geometry Parameter
Plate 1 S355 4 mm
Plate 2 S355 4 mm
Postition PA
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Animation
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Example: Butt Weld - PA
Results
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Example: Butt Weld - PA
Modification 1

Process Parameter
Travel speed 40 cm/min
Wire diameter 1 mm
Wire speed 5,0 m/min
Pulse Process
I Base 40 A
I Pulse 400 A
Frequency 200 Hz
Pulse time 2,4 ms

Geometry Parameter
Plate 1 S355 4 mm
Plate 2 S355 4 mm
Postition PA
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Example: Butt Weld - PA
Modification 2

Process Parameter
Travel speed 30 cm/min
Wire diameter 1 mm
Wire speed 5,0 m/min
Pulse Process
I Base 40 A
I Pulse 350 A
Frequency 150 Hz
Pulse time 2,4 ms

Geometry Parameter
Plate 1 S355 4 mm
Plate 2 S355 4 mm
Postition PA

Arc Pressure
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… can we predict weld geometry by simulation?

The Input:  Geometry, Postition, Material, Process

The Job: Process Simulation with SimWeld

The Output: Weld-Pool, Energy, Temperature, 
Monitoring of Voltage, Current and Droplet

… yes we can!

Tanks for your attention!


