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Chair’s Message

In this issue:

My 73 years in the welding field - continued

Enough about Thermit Welding — back at the ranch, my office
manager job was perking along. My title of Office Manager unfortunately also meant shipping clerk, as we had no one in the warehouse.
Donning workman type shirt, shoes and trousers, instead of a shirt
and tie, I moved 3,000 lb pallets of welding electrodes in the warehouse, which was on the ground floor under the office area. When
carloads (40,000 lbs) of electrodes were received at our location, unloading them was quite a chore. The mast of the lift truck was too tall
to fit inside the 18-wheeler, so I had to wrap a heavy duty chain
around each 3,000 lb. pallet of electrodes and use the lift truck to pull
it to the lip of the trailer in order to remove it with the forks. This
procedure was duplicated on 12-13 pallets, lengthening the chains
after each pull. After doing this for many months, I finally convinced management to invest in a lift truck that would fit inside the
box of a tractor trailer. Management also gave me the okay to hire a
shipping clerk, which I lost no time in doing; thankful to be relieved
of one of my chores.
A storage area on the second floor office area also contained
ground clamps, welding helmets, face shields, Tempilstiks, electrode
holders, leathers, gloves, tungsten and several other items from manufacturers such as Elliot Tweco, Fibre-Metal, Tempil, Bernard, Jackson and Sylvania. Welding electrodes were also stored in a nearby
public warehouse, and a smaller amount at a local welding distributor
on a consignment basis.
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Connect
Made a change? Have a position
to fill? Launc hing a new service?
Found a helpful website? Share
your news and information with
other AWS NJ Section members
by sending it to the newsletter:

Next - A new life in Levitown, PA.

Email to: grillonpkg@comcast.net
Subject: AWS NJ Section News

Al Fleury, A.F. Fleury Associates, AWS N.J. Section Chairman
alnpat@optonline.net

Keep Current — Please keep your email & other contact info current at AWS so we can keep you current on the latest info, news and technology. Log into your info on the headquarters website at: www.aws.org
or call AWS Member Services at: 800-443-9453 ext. 480.
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AWS NJ Section Library
The AWS NJ Section library is located at Morris County Technical
Institute, 400 East Main Street, Denville, New Jersey.
For access to the Library, contact:
Jim Dolan 908-304-2605, e-mail: dolanjf@aol.com
or Eric Dolan 972-903-1419, e-mail: ejdolan@dolancwi.com
You MUST contact one of the above before arriving at the Institute.
Advance notice and contact is required to meet the school security policies for use of the library. Please do not contact the school regarding
the AWS NJ Section library as they have nothing to do with it..

▪ Come out ▪ Earn Professional Development Hours ▪ Make valuable contacts ▪ Gain knowledge ▪

Metallurgical Considerations in Selection of Filler Alloys
There are many welding processes that use a filler alloy to add metal into the
weld pool for a variety of reasons including producing the desired metallurgy,
allowing use of appropriate welding process configurations, generating a suitable weld profile, and creating a strong weld. While all issues are important and
interrelated, in this newsletter we will focus on metallurgical considerations of
controlling the weld chemistry to produce the desired fusion zone attributes.
Conventional arc welding processes such as GTAW, GMAW, and SMAW
use a filler alloy in the form of wire or rod which is added to the weld puddle
as the weld progresses along the seam. The filler alloy mixes with the fused
base material in ratio that is determined by the weld geometry/process and produces a unique fusion zone chemistry. In laser welding, it is not typical to add
a filler in form or a wire but is used as an option during laser brazing. If use of
a filler is preferred in laser welding, the filler can be pre-placed along the welding seam in form a wire or a preformed insert. Surface plating can also act as a
filler and should be given due consideration.
One of the key characteristics of the weld is that it should not produce
cracks in the fusion zone as even small cracks have the potential to grow with
time and lead to failure. The challenge with fusion welding when trying to
avoid crack formation is that the base material which may appear to be homogenous prior to welding, segregates during melting and solidification process,
and can push impurity elements along grain boundaries leading to cracking.
Techniques used to avoid such defects depend on the alloy system being welded. For example, in austenitic stainless steels, the fusion nugget is susceptible
to cracking if the weld solidifies in a fully austenitic phase. The solution is to
add a filler that shifts the solidification behavior such that the weld metal has 3
-5% ferrite; presence of ferrite mitigates cracking by a variety of mechanisms
including higher solubility of impurity elements in ferrite and formation of torturous grain boundary profile that makes it difficult for cracks to grow.
Cracks can also form when impurities are inadvertently added through plating chemistry as happens when welding electroless Ni plated components.
Electroless Ni plating has 3-15% phosphorous which forms a low melting eutectic and segregates to the grain boundaries as the weld cools. In such situations, electrolytic Ni plating is preferred as it is composed on pure Ni. A similar issue is dealt with in aluminum alloy systems but in their case the alloying
elements are intentionally added in the base metal to provide certain material
—AWS NJ Section News
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characteristics; however, most of
these additions make the alloy prone
to weld cracking. The solution is to
add plenty of the second phase elements through the filler alloy to produce sufficient liquid phase that will
fill all the cracks during solidification. A typical example is the use of
4043 filler alloy (4.5-6.0%Si) when
welding 6061 Al(0.4-0.8% Si, 0.81.2% Mg). Excess Si added via the
filler alloy allows formation of a
lower melting eutectic liquid that has
sufficient volume and fluidity to seal
all the cracks.
In systems such as carbon steels
that can have surface impurities such
as mill scale oxides, the filler alloy
has to do the job of bonding with the
oxygen and rise to the surface so that
the fusion zone itself is free of oxide
inclusions that can affect toughness,
strength, and ductility of the fusion
zone. The elements that are added to
the filler alloy for bonding with oxygen are called deoxidizers, and typically include manganese, silicon, and
aluminum. Silicon provides the added benefit of enhanced weld metal
fluidity that helps wetting of the toes
of the fusion zone.
In dissimilar material welding
applications such as welding a 304
stainless steel to a carbon steel, the
(Continued on p. 3)
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Metallurgical Considerations in Selection of Filler Alloys (Continued from p 2)

two parent metals may not be brittle, but the mixture will likely be martensitic
which lead to a brittle fusion zone. In this situation, the filler alloy used such
as 309L, has to move the fusion mixture composition safely away from the
martensitic region to an austenite/ferrite region. If a weld zone without ferrite
is preferred, an alloy such as 307 can be used which has a higher percentage of
manganese and resists cracking even in the absence of ferrite. Similar concerns of weld brittleness can occur when welding HSLA steels and may require use of filler alloy and welding conditions that avoid absorption of hydrogen into the fused metal. Hydrogen, if present in the fusion zone, can diffuse
to any small defects and rapidly grow them to failure; referred to as hydrogen
embrittlement.
Another aspect of the fusion zone is the gradient cooling that can lead to
large elongated grains that can result in the weld zone being susceptible to
grain separation during mechanical flexing. To avoid excessive grain growth,
filler alloys usually have small amounts of added elements called grain refiners that produce smaller and more equiaxed grains. For example, 2319 Al is
used as a filler for welding2219 Al, and is practically identical to 2219 except
for a slightly higher Ti content which acts as a grain refiner.
Visual appearance of welds after anodizing is common concern when welding 6061 Al, and in those situations a 5xxx series filler alloy better suited than
4043 to produce a good surface color match. Another benefit of 5xxx series
alloys is that the welds are stronger than those made with 4043. However,
there is potential drawback in that filler alloys with greater than 3% Mg are
susceptible to SCC (stress corrosion cracking) if the welds are exposed to temperatures greater than 150 F for an extended period. A compromise option is
to use 5554 that contains less than 3% Mg but is also a bit weaker.
It is evident that there are multiple metallurgical factors that need to be considered in evaluating suitability of filler metal alloys. The welding engineer
would be wise to spend extra time on the proverbial drawing board during the
selection process in order to avoid long hours spent in the QC lab diagnosing
the problem in hindsight.
Reprinted with permission The Weld Nugget newsletter
Girish P. Kelkar, Ph.D., WJM Technologies
(562) 743-7576 girish@weldingconsultant.com
www.welding-consultant.com
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Thinking

I would like to share this. When
you change your thinking, you
change your beliefs. When your beliefs in your personal abilities
change, it will transform you. Why is
that a foundational fact? Because a
belief is not just an idea that you
possess; it is an idea that possesses
you. A belief holds great power, because it changes an individual’s expectations.
When you begin to change your
thinking and build your beliefs on a
new foundation of personal growth,
you have more than just Hope and a
Dream to carry you forward. You
will expect to achieve your goal because you determined to change
yourself and you’ve done the hard
work of changing to prepare for it.
You will expect to succeed and you
will.
The words of billionaire entrepreneur Richard Devos are true: “The
only thing that stands between a man
and what he wants from life is often
merely the will to try and the faith to
believe that it is possible”.
“The first and the most important
step toward success is the expectation that we can succeed”.
Nelson Boswell
Submitted by: Ken Stockton
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Classified Ads

Help Wanted and other classified ads
are available free to members and
member companies. Just email your
text to: grillonpkg@comcast.net

Become a Sponsor

Coming Events

Please support the NJ Section

Due to ongoing Covid concerns,
member dinner meetings have
been
temporarily
suspended.
Watch for updates going forward.

This newsletter is made possible
through the generous support of
Sponsors, many of whom have been
with us for over 30 years. We sincerely thank them for their ongoing
support and encourage members to
support them in return.
Annual sponsorships are low cost
and high in value. They include a
display ad in each issue, profile editorials, online web links, and other
exclusive benefits, such as free and
discounted promotions.
Sponsor support also helps us
keep in touch with the members
through the NJ Section website,
Facebook page, email, and other
forms of communication.
Please consider becoming an
AWS NJ Section News Sponsor.
Inter-communication utilizing email
and other formats is more important
now than ever. Call today and you
can get started in the very next issue!
For full info, call: 732-994-1352,
or email: grillonpkg@comcast.net
Thank you for your support!

Website: www.aws.org/sections/newjersey
Send emails to: weldnj@optonline.net
Mail correspondence to:
AWS NJ Section, c/o Jim Dolan,
169 Clover Hill Rd., Millington, NJ 07946
—AWS NJ Section News

Laughter brings people together
like nothing else can
— C o m edy is o u r S pecia l t y —
Hosts, comics & complete custom shows available
for benefi ts, par ties, r eunions, roasts & other events

Fo ur Four teen Enter ta inmen t
Just email to discuss the possibilities
Email:

fourfourteen@comcast.net

“Like” us on Facebook —

www.facebook.com/fourfourteenentertainment

NOTE: We are seeking a new permanent place for future member meetings somewhere in central NJ. Your
suggestions are welcome and appreciated. Suggestions for topics and
speakers are also welcome.
Programs/Speakers are always subject to
change. Please check our Facebook page
for the latest info:
www.facebook.com/AWSJersey

Support your
AWS NJ Section News
Sponsors

If your company would like to present a technical article or a
program about a welding related topic, please contact us.

AWS New Jersey Section Contact info:

Comedy Nights & Fundraisers
easy - effective - enjoyable

AWS NJ Section meetings usually
are held on the 3rd Wednesday of
each month. This season they were
scheduled to be held from October
through June except for December.
Executive Committee meetings have
been ongoing through the season.

Newsletter Contact info:

Publisher/Editor: Patricia Grillon
PKG Business Promotion
Email: grillonpkg@comcast.net
Phone: 732-994-1352
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Benefactors

Al Fleury, A. F. Fleury Associates
Gus Manz, A.F. Manz Associates
We acknowledge and thank these
members for their ongoing support.
For info on how you can become a
NJ Section Benefactor or Sponsor
call 732-994-1352,
or
email: grillonpkg@comcast.net
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Brand/Identity ▪ Graphics ▪ Social Media

Call or email for free initia l con su ltation
732-994-1352 Email: grillonpkg@comcast.net

Promotional Inserts
Your full page, 8 1/2” x 11” p ro motional flyer can appear in any issue of
the newsletter at a very econ9o mical
rate. Call: 732-994-1352 for details.

