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Background
• Double electrode gas metal arc welding (GMAW) processes, such as tandem and 

twin, typically provide two to three times the productivity of single electrode 
GMAW and flux cored arc welding (FCAW) processes. 

• Need high productivity process for 4-mm precision fillet welds
• Thin panel stiffener welding 
• Significantly reduce panel distortion and rework

• Assess precision welding processes - equipment, apparatus, control technology, 
and consumables 

• Double electrode processes also offer maximum productivity for both small, 4 mm, 
and large fillets. 

• Tandem GMAW widely used for larger (5-7 mm) fillet welds. 

• Modern double electrode GMAW processes can also provide higher deposition 
rates, better deposit bead shape and quality, and more robustness than existing 
shipyard processes. 
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Objectives
• Evaluate and benchmark advanced double electrode GMAW processes and consumables for high-

speed (4-mm) fillet welding.
• Survey industry, screen candidate processes, and select preferred process variants for feasibility 

testing. Candidate processes for feasibility testing include:
• Twin (i.e., Lincoln HyperFillTM)
• Hot wire tandem (Lincoln)
• Tandem (Cloos)
• Tandem CMT/Pulse-CMT (Fronius)
• Adjustable configuration tandem (D&F Specialty Torch)
• Advanced consumables for tandem (advanced metal core electrodes for high-speed 

performance)
• Downselect and develop ARCWISE windows & bead shape maps for up to three variants. 

• Target application: 4-mm horizontal fillet welds
• Provide technology transfer and demonstration workshop upon project completion 
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Process Comparison Conditions
• Material Thickness

• 4 - 5 mm
• Sand blasted/de-scaled

• DH/EH36 Grade
• ER70S-6
• Fit-up

• 0 to 1.5 mm (1/16 in.) gap 
• Shielding Gas

• Typical FCAW
• 94Ar/6CO2

• Panel Lines
• 100CO2

• Tack Size
• Leg Size

• 3-mm target
• Length

• 1 in. Arcwise Bead Shape Map Example
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Tasks

• Task 1 – Project Initiation and Kickoff Meeting – Complete
• Task 2 – Survey Suppliers for Next Generation Double Electrode GMAW 

Technology – Complete
• Task 3 – Feasibility Testing of Next Generation DE-GMAW Processes – In 

Process
• Task 4 – Precision Fillet Weld Operational Windows, Bead Shape Maps, and 

Productivity Analysis
• Task 5 – DE-GMAW Process Benchmarking and Productivity Analysis 
• Task 6 – Next Generation DE-GMAW Technology Workshop
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Task 2 – Survey Suppliers for Next Generation 
Double Electrode GMAW Technology
• Survey of welding equipment and consumable suppliers 
• Identify the next generation equipment, consumables, and apparatus that can 

be used to deposit 4 mm and larger fillet welds to support panel line assembly.
• Equipment suppliers will be consulted on recommended setups and parameters for twin, 

hot wire tandem, adjustable configuration tandem, and advanced consumables for high-
speed precision fillet welding. 

• Supplier “in-kind” benchmarking support welcome to maximize project data
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Market Survey
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Lincoln HyperFill
• Twin-wire GMAW solution
• Designed for semiautomatic and automatic 

applications
• Deposition rates above 18 lbs/hr (24+ lbs/hr robotically
• Ease-of-use (one power supply/feeder)
• Not direction dependent
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Miller Hercules
• Single-wire GMAW solution
• Designed for semiautomatic and automatic applications
• Deposition rates above 30.5 lbs/hr robotically
• Ease-of-use (one power supply/feeder)
• Not direction dependent
• Customer wire (FabCOR) tailored to Hercules process
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Fronius TPSi TWIN

• Two-wire GMAW solution
• Designed for semiautomatic and automatic applications
• Deposition rates above 35 lbs/hr (robotically)
• Two separate welding systems
• Direction dependent
• CMT/PMT/GMA combinations
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CLOOS Tandem

216-in/min

78-in/min

• Two-wire GMAW solution
• Designed for semiautomatic and automatic applications
• Deposition rates above 35 lbs/hr (robotically)
• Two separate welding systems
• Direction dependent

Approved for Public Release 12



OTC • OTC discontinued all double electrode processes in 2008
• Using their Syncrofeed system the max deposition rate is 18 lbs/hr
• Single-wire GMAW solution
• Designed for semiautomatic and automatic applications
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Hobart
• Only off the shelf options
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Select-Arc
• A few options that are off the shelf tailored to 

high-speed welding (automotive)
• If project needs willing to tailor custom 

electrodes
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Abicor Binzel

• Tool free spin diameter adjustability
• Digital motor control circuit for precise 

spin speed control
• Contact tip extensions for deep, 

narrow, grooved welds
• Automated and robotic applications
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D/F Specialties
• 850 Amps @ 100% Duty
• Max 1700 Amps
• The distance between the tandem contact tips (the 

wires) can vary by removing the body screws of one 
or both inner bodies. This allows rotation of each 
inner body increasing or decreasing the distance 
between the two welding wires.

• The D/F Tandem Barrel inner bodies can be either 
straight or bent to desired degrees to help achieve 
different center-point distances between the two 
tandem contact tips and are easily changeable.
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Wenglor
• Regarding reflective surfaces, given the 

history of using profile sensors in many 
different industries Wenglor has 
tools/filters and algorithms built into the 
sensors to handle reflection. Wenglor also 
offers red and blue lasers from 2M to 3B 
power of lasers.

• Using the fastest travel of 2 meters per 
minute (2000 mm per 
minute/33mm/second) there would be a 
look ahead distance of at least 0.44 mm.
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Task 3 – Feasibility Testing of Next Generation DE-
GMAW Processes 
• Candidate double electrode process variants will be evaluated with feasibility tests.

• For each process combination, a series of constant deposit area (constant wire feed 
speed/travel speed ratio) tests will be performed at two arc lengths using the ARCWISE 
method. This method uses systematic tests to develop operational windows, assess bead 
shape, and determine productivity for weld joint applications.  

• For feasibility tests, all assessments will be made using only visual, dimensional, and weld 
surface quality data. 

• Up to three preferred processes will be selected for detailed ARCWISE testing in Task 4.
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Task 3 – Feasibility Testing of Next Generation DE-
GMAW Processes 
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Next Steps

• Task 4 – Precision Fillet Weld Operational Windows, Bead Shape Maps, and 
Productivity Analysis

• Systematic ARCWISE tests will be performed on up to three process combinations from Task 3. 

• Task 5 – DE-GMAW Process Benchmarking and Productivity Analysis 
• Analyze test data from Task 4

• Operational windows will be used to determine process tolerance. 
• The ARCWISE data set will include the operational windows and plots that characterize the relationship between 

voltage, current and wire feed speed; heat input vs deposition rate; and the bead shape relationships. 
• Recommended welding procedures will be determined from operational windows making 

precision 4-mm fillets. 

• Task 6 – Next Generation DE-GMAW Technology Workshop
• One-day workshop at the end of the project to demonstrate the preferred process processes 

and review performance data with U.S. shipyards.
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Questions?
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