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ODbjectives

Investigate Welding Technologies that have the Potential to
Enhance Productivity and Reduce Distortion in Light Weight
Surface Combatants

Controlled Dip Transfer (STT) Welding
Reduce Heat Input and Distortion

Tandem Gas Metal Arc Welding (TGMAW)
Higher deposition rates and productivity

Elongated weld pool may provide longer degasification period,
allowing for higher speeds when welding over primers

ESAB Super Pulse Technologies for Welding Aluminum
Reduce heat input without compromising productivity
Mechanical Tensioning

Improve Fit-up and Reduce Distortion in Thin Aluminum and
Steel Structures
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Project Outline

Task 1: Collection and analysis of current welding practice from
project sponsor (MMC) for benchmarking;

Task 2: Define tension load profiles that achieve significant
distortion reductions for each type and thickness of material
evaluated,;

Task 3: Develop optimized welding procedures and guidelines for
controlled dip transfer welding (STT) of thin steel structures;

Task 4: Develop optimized welding procedures and guidelines for
ESAB s Aristo Super Pulse technologies for aluminum; and

Task 5: Develop optimized welding procedures and guidelines for
TGMAW of aluminum and steel structures, including welding over
primers using metal cored type of electrodes.
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Test Set-up - Simulated Panel Line

Beam System and Frame Set-Up
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—— Before Weld
—— After Weld
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Task 2: Define Tension Loads
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—— Before Weld
—— No Weld With Tension
-8 After Weld
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@ Location A-Before Weld
@ Location A-After Weld
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M Location B-Before Weld
@ Location B-After Weld
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O Net Improvement
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Task 3

0.045 | dia. Wire,"(;:OZ, 0.045 dia. wire, :
Program 117 75Ar/25C02, Program 118

0.035 dia. Wire, C02,

S, T
R

0.035 dia. Wire, 75Ar/25C02,
Program 131 Program 127
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T
ork angle: 40 dogroes, Travel angle: 0 degrees
Smm plate ks the limitation of this process. Use of STT transfer on plate
ibove Smm in thickness may resull in lack of fusion or lack of penetration.
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Task 4 Comparison of Aluminum Welding Processes

The primary objective of Task 4 was to Develop optimized welding
procedures and guidelines for ESAB s Aristo Super Pulse
technologies for welding aluminum.

Optimized welding procedures and guidelines were developed and
baseline test welds were produced with each of the ESAB Aristo
Super Pulse technologies to compare resulting distortion (no-
tension) with Conventional CV and pulse.

The following ranking lists the processes in order from best to
worst with respect to resulting distortion:

1. Superpulse, Pulse on Pulse,
2. Conventional CV,

3. Superpulse, Pulse on Short,
4. Pulse,

5. Superpulse, Pulse on Spray,
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Task 4 Comparison of Aluminum Welding Processes
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Weld Profile, Conventional CV Weld Profile, Pulse on Pulse

Prcs
g
[ ]
w7 BMT Fleet Technology



Task 4 Comparison of Aluminum Welding Processes

Weld Profile, Pulse on Short Weld Profile, Pulse on Spray
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EAssemblyl B Assembly2 OAssembly3 OAssembly 4R @ Assembly 5
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M Location A-Before Weld
@ Location A-After Weld
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M Location B-Before Weld
E Location B-After Weld
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O Net Improvement
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