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Military shipyards expressed a need for a larger diameter 
MIL-10718-M electrode.  This would provide higher productivity than 
the existing, approved smaller diameter products.  The only option for 
shipyards looking for higher productivity at this strength level was the 
less desirable MIL-11018-M electrodes.  This work reviews the 
impetus behind the development, the approach taken to develop the 
product as well as challenges encountered during the development 
and during the qualification of the resulting product.  One of the more 
interesting discoveries to be described was the response of the 
MIL-10718-M alloy system to post weld heat treatment.  Qualification 
and some applications of this product require testing after stress relief, 
which proved to be challenging.
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Welcome & Introduction
Kevin Roossinck, Conference Committee Chair

Reflections of a Career in Shipbuilding: Not Just 
Arcs and Sparks
Lee Kvidahl, Retired Manager, 
Welding Engineering, Ingalls Shipbuilding

KEYNOTE SPEAKER

After a nearly 50-year career in the shipbuilding industry, Mr. Kvidahl 
will attempt to highlight many of the technologies which were 
developed, or have evolved over that period, to enhance shipbuilding 
processes.  These technologies include process changes, material 
developments and other systems which were unavailable at the 
beginning of an interesting and eventful career.

Development and Qualification of a New 
MIL-10718-M Electrode
Marisa McCaffrey, Lincoln Electric
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8:30am - 8:45am

8:45am - 9:30am

9:30am - 10:00am

Metal Core Products for SAW
Jerry Mathison, Select Arc
It has long been noted that the use of metal core products for 
increasing productivity can be a valuable alternative to conventional 
solid wire. Because of the physics of current density these products 
have gained popularity with the welding industry in general and some 
specific applications.   These applications include the ongoing 
evolution of new products with unique features that can be advanta-
geous for specific applications. Some of these features will be 
discussed in more detail along with overcoming originally thought to 
be difficulties incorporating the metal core type SAW consumables.

Welcome and Overview of the Conference Program

10:30am - 11:00am

COFFEE BREAK

10:00am - 10:30am

Lowering Exposure to Manganese with New 
Filler Metal Technology
Sue Fiore, Hobart

11:00am - 11:30am

In recent years, some manufacturers have become increasingly 
concerned about the potential for exposure of workers to fumes 
containing manganese and manganese oxides during welding. While 
the OSHA permissible exposure limit (PEL) for manganese remains 
unchanged since 1992 (ceiling limit of 5 mg/m  ), the American 
Conference of Governmental Industrial Hygienists (ACGIH) reduced 
the threshold limit value (TLV) for manganese from 1.0 mg/m  to 0.2 
mg/m3 in 1995.  In 2013, the ACGIH further reduced the allowable 
exposure to 0.02 mg/m  , a ten-fold reduction.

Topics that will be discussed in this presentation include the 
background and theory of the development of new consumables to 
address this issue, along with the results of mechanical property 
testing, weld metal chemical analysis, and fume testing and analysis.
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12:00pm - 1:00pm

Advanced SAW Variations  
Robert Koltz, ESAB

1:30pm - 2:00pm

2:30pm - 3:00pm

LUNCH

With the shortage of skilled manpower now days, the fabricators must 
come up with “Instant Skilled Labor”.  The Cobot System is one of the 
“new tools” in his tool box. Because the Cobot can operated 
alongside a worker, without safety curtains, it can be taken places 
industrial robots cannot.  It can also produce high quality welds, as 
well as highly accurate cuts, both plasma and oxy-fuel, by average 
welding folks.  As they teach the welding or cutting pattern, set the 
variables, usually given by the WPS, and hit the button, the cobot 
makes the weld or cut with the right torch angle, weld speed, and 
travel speed all set by the operator or welding engineer, thus produc-
ing perfect welds/cuts every time.
 
These systems have preprogrammed circles and polygon shapes 
installed.  After attaching the system via its magnetic base, the 
operator enters the required variables, either by leading the torch by 
hand, or entering the information on a pendent, and hits the “go” 
button.  Instant “Skilled” welder.  He then disengages the magnetic 
base and he is off to the next location on the job site.
 
To stay competitive with the world market and with the daunting 
skilled labor situation showing no sign of a significant upsurge in the 
foreseeable future, Cobots must be considered as part 
of your workforce immediately.  They should be thought 
of as “Just another tool in the box!”  I shall present some of 
the attributes of these Systems, the time savings they offer, and 
take questions concerning their use for automation applications
in the ship yards and fabrication facilities.

Portable Robotics in Shipbuilding 
John Stoll, Arc Specialties

Properties of Additive 
Manufacturing Consumables
Ben Schaeffer, Lincoln Electric

11:30am - 12:00pm

Additive manufacturing (AM) is of increasing interest to heavy industry 
and, in particular, shipbuilding, as large-scale AM technologies have 
matured to the point of being production ready. Whether enhancing 
performance through new designs and materials, replacing existing 
components currently manufactured with traditional processes such 
as casting, or repair of damaged components, AM will have a place in 
the future of ship construction and maintenance. Gas metal arc AM 
(GMAAM) is of particular interest given the relatively high deposition 
rates afforded, it is a very familiar and established manufacturing 
process, and is readily scalable especially when robotics are utilized. 
That said, it is in the early stages of deployment as a production 
technology and additional work is required to characterize 
GMAAM-deposited wire feedstock across a variety of alloys and end 
conditions (e.g. as-printed, post-print heat treatment). This presenta-
tion will review metallurgical characterization and mechanical 
properties of GMAAM-deposited high strength steels, including 
post-printed heat treat conditions.

Material will cover advanced multi-wire SAW (submerged arc welding) 
for OSW (one sided welding) in ship building. This will focus on 
utilizing AC waveform technology and multi-wire configurations to 
increase deposition rates. 

High Speed Fillets for Tee Beam and 
Micro Panels
Michael Flagg, Lincoln Electric 
The current common practices for making fillet welds in the construc-
tion process will be reviewed including processes, consumables and 
automation. Following this brief review, the latest innovations in fillet 
welds for shop applications will be discussed including dealing with 
coated surfaces and preconstruction primer, upgrading automation, 
and consumable / power source combinations to reduce 
weld defects.

1:00pm - 1:30pm

COFFEE BREAK

2:00pm - 2:30pm
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3:30pm - 4:00pm

Utilizing Modified Short-Circuit GMAW to 
Increase Pipe Welding Efficiency and 
Address Skilled Labor Shortages
Clay Byron, Miller Electric 

3:00pm - 3:30pm

Modified short-circuit GMAW welding for pipe fabrication is used by 
companies in many industries to bring greater weld efficiency and 
quality to their operations.   Some of these industries such as 
petrochemical and transmission pipeline demand the highest levels of 
root pass weld quality and are achieving it along with greater 
efficiencies utilizing modified short-circuit GMAW.   The mindset 
regarding traditional processes such as GTAW and SMAW may be 
“why fix what’s not broken,” but it’s becoming increasingly clear that 
changing industry pressures — including the skilled labor shortage, 
shorter project timelines and a greater focus on controlling costs — 
are causing traditional fabrication methods to become “broken” from a 
profitability and efficiency standpoint.   
 
Simplifying carbon steel, low alloy, and stainless pipe welding with a 
switch to modified short-circuit MIG for the root pass followed by 
pulsed MIG or flux-cored welding for the fill and cap passes could 
help shipyards control costs and save time during pipe welding to 
accelerate project completion. An investment in these processes and 
training can pay off quickly — without impacting weld quality.

Wednesday, May 4

Advances in buried arc gas metal arc welding (GMAW-B) technology 
have made this process variant a viable alternative to current 
processes used for welding complete penetration butt-joints and 
T-joints in thick steel plate. GMAW-B uses a single filler wire and 
power source waveform technology to enable deep penetration welds 
to be produced with minimal plate prep.  The process can be used 
with fixed automation/mechanization (panel lines, side beams, robots) 
and with portable mechanization (track-based carriages, tractors).  
Because GMAW-B is still in the early stages of commercialization, 
process and business case data are needed to support potential 
implementation into the U.S. shipbuilding industry.  This presentation 
will report on results from an NSRP Welding Technology Panel project 
to evaluate this process.

Deep Penetrating Buried Arc 
Paul Blomquist, EWI

3:30pm - 4:00pm

NEXT PAGE
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Computed Radiography
Gregory Mohr, Naval Nuclear Laboratory
This presentation will review the technology behind Computed 
Radiography (CR), which replaces conventional X-ray film with flexible 
and re-useable imaging plates.  CR and film radiography will be 
compared, and some of implementation roadblocks that can be 
encountered when replacing film with CR will be discussed.  
Technique considerations for CR acquisition and key standards 
governing the use of CR in inspection applications will also be 
reviewed.  The status of CR implementation at navy shipyards will be 
discussed.
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9:30am - 9:30am

Computed Tomography
Chris Owens and Moreno Savio, Zeiss

11:00am - 11:30am

: It is an all-too-common occurrence for parts to be scrapped due to 
casting defects (porosity) that cannot be removed from critical 
machined surfaces.  This presentation will demonstrate how technolo-
gies can be used together to reduce machining scrap.  CT data and 
final blueprint CAD models can be used to determine if a raw casting 
is likely to have flaws which cannot be removed before investing 
time/money in machining.   

11:45am - 1:00pmIn-situ process monitoring has demonstrated promise in reducing the 
qualification and inspection burden of AM components. Coupled with 
simulation, In-Situ process monitoring will accelerate AM process and 
part qualification and will provide rich information that can be 
leveraged for process control and Quality Assurance. 

However, numerous challenges remain with implementing in-situ 
process monitoring; Mapping sensors to detect specific defect/failure 
modes, registering & correlating in-situ process data with post-build 
NDE data, and managing vast quantities of sensor data are some key 
hurdles. This talk will focus on In-Situ Process Monitoring being 
conducted on EWI’s Open-Architecture LPBF and large format AM 
Systems, and how it can assist with the NDE of components 
built on it.

In-Situ Process Monitoring to Support the 
NDE of AM Components  
Ron Aman, EWI

9:30am - 10:00am

Aluminum Conference Begins

1:00pm

LUNCH

Wednesday, May 4

10:00am - 10:30am

COFFEE BREAK

Phased Array UT
Larry Mullins, NXTNdE LLC

10:30am - 11:30am

Ultrasonic testing has evolved from a tool for quality control of 
welds and other materials into an advanced tool supplying valuable 
engineering data. Many codes and standards have not kept pace with 
ultrasonic advancements and these advances continue to move 
ahead. This presentation will follow the evolution, drivers and 
state-of-the-art for ultrasonic inspection from vacuum tube manual 
instruments to multi-channel sophisticated computerized tools.


