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EDITORIAL

From Farm to Shop: Welding’s Impact on 
Agriculture

The roots of Vermeer® Corp., Pella, Iowa, are founded in agriculture and innovation. Our founder, 
Gary Vermeer, was a farmer. He started the company to design and produce equipment that he 
and his neighbors found useful on their farms. Vermeer was forever in search of a better way 
of doing things. First, it was a wagon hoist to unload grain faster. Later, it was trenchers for 
tilling fields. Eventually came the round hay baler, which we celebrated the 50th anniversary of 
manufacturing last year.

One of my favorite innovations is the ZR5 self-propelled baler. Not only is it cool to see a zero-
turn baler travel down a field at speeds never before imagined in the baling world — try doing 
13 mph across a hay field in your grandpa’s tractor — but look under the hood and you’ll see 
an all-welded box frame that is elegantly simple yet stiff and efficient. There’s also the custom 
welded A-arm suspension and front casters optimized for a smooth ride over bumpy fields. 
Having helped the designers with weld joint optimization and fatigue life analysis, I have a great 
appreciation for the engineering effort that went into this product.

To build these unique products for the agricultural and other industries we serve, we need an 
ever-advancing manufacturing system, a key ingredient of which is welding. We are working on 
digital welding instructions to increase the quality of our work on equipment (like our balers) 
and help welders learn their jobs more quickly. As we deal with the need for labor, we continue 
to enhance our internal weld training program to hire and train the next group of skilled welders 
for our factories. At the same time, we are ramping up our use of welding robots to continue 
increasing our welding capacity. And we continue to test out the latest welding power sources 
for deposition rate and other efficiency gains.

As my fellow welding geeks know, technology doesn’t advance in a vacuum. Ideas and concepts 
need to be shared, reproduced, and built upon. This is where professional organizations like the 
American Welding Society (AWS) come in. AWS provides the network, forums, and repositories for 
sharing welding technology. The industry benefits greatly from this. For example, our engineers 
reference AWS D14.4, Specification for the Design of Welded Joints in Machinery and Equipment, 
to help guide their weldment designs. It was at FABTECH that Vermeer team members first saw 
digital welding instructions. We use the weld procedure qualification methods in AWS D14.3, 
Specification for Welding Earthmoving, Construction, Agricultural, and Ground-Based Material 
Handling Equipment, to prove the quality and efficacy of new welding technologies.

On a local scale, the AWS Iowa Section has given me, as well as many Vermeer team mem-
bers, the opportunity to interact with various potential suppliers and distributors, connect with 
welding students, and build relationships with other welding professionals to share ideas and 
knowledge. While volunteering in the Careers in Welding trailer, I interacted with patrons who 
were interested in welding and discussed the opportunities in the manufacturing environment. 
I also spoke to some students about welding engineering careers and shared my story of how I 
started out as a welder on second shift then went to LeTourneau University, Longview, Tex., for an 
engineering degree and ultimately came to work as a weld engineer at Vermeer. The AWS national 
scholarships I received even helped me finish my B.S. in Materials Joining Engineering debt free.

I’m proud to be an active member of a society with thousands of other welding professionals 
who want to build our professional networks and bring value to our employers. And I’m proud 
to be in a company where the need for welding expertise is recognized, supported, and lived 
each day.  WJ  

“To build these 
unique products 
for the agricultural 
and other 
industries we 
serve, we need an 
ever-advancing 
manufacturing 
system, a key 
ingredient of 
which is welding.”

Joe Bailey 
Weld Engineering 
Manager, Vermeer Corp.
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The Value of Becoming an AWS 
Certified Welding Fabricator
This accreditation ensures quality fabricated welding management 
systems are established

Does your current quality management system (QMS) truly 
emphasize welding quality? Are you an owner of one of the 
thousands of global manufacturers or metal fabricators that 
do not require accreditation from ISO, ASME, API, or AISC 
but desire to assure and inform your staff, clients, poten-
tial customers, and industry of your commitment to being a 
qualified and capable welding fabricator? 

Many organizations do feel they currently perform at an 
acceptable industry level when they may have no actual 
quality systems implemented at all or, potentially worse, no 
valid documentation that supports them in the unfortunate 
event of a weld failure.

Many weld fabrication shops may claim they have 
AWS-qualified welders and procedures, and they fabricate 
to AWS codes when they do not or, in many cases, may not 
have a complete understanding of the actual AWS code or 
standard requirements. Companies and/or end users who 
decide to procure or deliver products that have not been 
fabricated by AWS Certified Welding Fabricators (CWFs) with 
code-compliant welding procedures, personnel, and inspec-
tions may be taking unnecessary risks as well as introducing 
costly and even dangerous mistakes into their products or 
processes.

The Importance of Quality 
Management

It is common for many fabricators to take on contracts 
requiring them to weld to multiple codes, such as AWS D1.3, 
Structural Welding Code — Sheet Steel; D1.2, Structural 
Welding Code — Aluminum; D1.6, Structural Welding Code 
— Stainless Steel; etc., for products. Other miscellaneous 
types of welding job shops that produce numerous compo-
nents otherwise not part of a main structure of a building, 
bridge, pressure vessel, pressure piping, or aircraft may still 
benefit from the CWF accreditation. There is no shortage 
of companies that hold ISO 9001, Quality management 
systems — Requirements, that utilize welding as a primary 
special process. I have personally audited hundreds of these 
companies, of which a large percentage lacked an effective 
quality welding program, especially in the areas of qualifica-

tions and procedures. This increases the potential impact of 
the liability, of which many companies are either not aware 
or not concerned. This risk can have a major impact on any 
welding fabricator. 

Now more than ever, companies involved in metal welding 
fabrication/manufacturing are being challenged by the need 
for labor; supply chain issues with materials, consumables, 
equipment, and even PPE; and competition looking for every 
way to win the bid. How do you stand out as a preferred weld-
ing fabricator to your prospective customers? In a fiercely 
competitive market, business owners need to recognize con-
tinual improvement as an essential element to maintaining 
a competitive edge and long-term business survival. With 
the proper preparation, commitment, and teamwork, many 
welding fabricators can achieve CWF status.

In the last year alone, I have visited numerous fabrication 
facilities, two specifically fabricating structural equipment 
used in over-the-road highway transportation sectors, for 
which weld quality is extremely important. I could not help 
noticing the submerged arc welding (SAW) operations of 
the large beam flange to web fillet weld, as there were no 
structural “W” sections available; therefore, the company 
had chosen to fabricate a built-up member. 

 I inquired if there was a welding procedure specification 
(WPS) for the SAW process they were using. I also asked if 
they had a flux oven for proper storage, handling, and/or 
recycling. The welder looked at me like I had three heads and 
proceeded to ask me why he would need a flux oven and a 
procedure when they just mix the swept flux from the beam 
and put it back into the hopper. He then asked if I knew why 
he would randomly get large holes in welds for no reason. 
There was no welding operator qualification or WPS for the 
SAW, nor were there any methods for storing the flux prior 
to or during welding operations and certainly no preheat 
operations. There were also no welding procedures or welder 
performance qualifications for the extensive amount of weld-
ing in the flat welding position being observed throughout 
the operations. It is unfortunate that the management and 
owners did not even realize they were only one failed weld 
away from a potential major business loss.

BY STEVEN SNYDER POINT OF 
VIEW

16 | WELDING JOURNAL



CWF Accreditation Benefits
An AWS CWF is a company that has demonstrated through 

an on-site audit evaluation by a qualified AWS auditor the 
ability and commitment to produce fabricated welded com-
ponents to standards that meet or exceed the requirements 
of published AWS codes and standards. Both government and 
local municipalities should very much consider specifying the 
use of a CWF for their structural and metal fabrications to 
better ensure quality is built into the projects that citizens’ 
taxes partially fund. I have seen programs such as the AISC 
Fabricator Certification stipulated in bid documents, only 
for this requirement to be waived and the project left to a 
fabricator with no documented QMS. These were typically the 
low bidder as well. The CWF is very economically feasible for 
even smaller to mid-size fabricators wanting to exhibit their 
company’s commitment to welding and fabrication quality 
and conformance to AWS codes and standards.

As an AWS staffer, an AWS lifetime member, and a former 
consultant working in industry for more than 35 years, I feel 
adamant that becoming a CWF should include educating the 
customers/clients, project managers, engineers, inspec-
tors, and supervisors. This education should include learning 
the importance of project and code requirements as well 
as learning about professional industry certifications that 
would both enhance one’s career and/or businesses and 
expand their client base.

I urge other fellow Certified Welding Inspectors (CWIs) 
to review and familiarize themselves with the AWS B5.17, 
Specification for the Qualification of Welding Fabricators, 
and to encourage welding fabricators to achieve a level of 
accreditation that speaks to their company’s commitment 
and ability to produce quality fabricated components. If a 
fabricator follows the requirements of a referenced standard, 
the CWI’s job becomes significantly more tolerable because 
they don’t feel like they’re pulling required project docu-
mentation and adherence to standards through a keyhole 
to obtain compliance.

An organization committing to and fully implementing 
the requirements of B5.17 for its welding and fabrication 
operations will lead to a comprehensive quality system that 
will result in a sound welding program, and it can then apply 
for actual certification as a CWF.

Companies that do take this step and become CWFs may 
expect to see the following:

■ Increased exposure and consideration during the bid phase 
of projects, especially for domestic operations. International 
operations in Asia and South America also seem to be an area 
of increased fabrication need with an exceedingly small pool 
of qualified fabricators for several projects worldwide.
■Minimized prequalification and audits and shortlisting by 
owners searching for a quality fabricator.
■ Limited liability exposure by establishing the WPSs and 
welder qualifications and clearly understanding the inspection 
requirements for the project.
■Controls in place for contract review, traceability of base 
metals and filler metals, purchasing, receiving, inspection, 
and handling nonconformances.
■ Increased overall product quality and awareness because 
of the required staff training that must be implemented to 
achieve the CWF status.

Stand Out as a Preferred Fabricator
In closing, the economics of achieving the CWF status 

are very reasonable. Any welding fabricator being awarded 
AWS-specified code work projects should already have many 
of the expected elements of the CWF program in place. 
Companies of all sizes can benefit through the systematic 
improvements encouraged by the CWF quality system. 
For more information on becoming a CWF, visit aws.org/
certification/certifiedweldingfabricator.  WJ  

STEVEN SNYDER (ssnyder@aws.org) is staff welding specialist, 
American Welding Society, Miami, Fla.

Companies that attain CWF accreditation experience increased consideration during bidding, minimized 
prequalification and audits, increased overall product quality, and more.
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WJ 100TH

ANNIVERSARY

18 | WELDING JOURNAL

This 100th column is all about the Welding Journal
Research Supplement (WJRS).

Looking back at the January 1936 edition, the issue 
included a write-up titled “Welding Research Committee — 
Engineering Foundation.” It stated, “Requests for aid to sev-
eral small researches, and information of numerous others but 
loosely related, and many needing assistance, have prompted 
the Engineering Foundation to make an appropriation for 
initiating a coordinated comprehensive research in all phases 
of welding.” One of the first steps in the proposed program 
was “to make a critical review of the World’s Welding Lit-
erature and present in readily  useable [sic] form the best 
knowledge available as a result of past research and expe-
rience here and abroad.”  Another step in the program was 
“the coordination of numerous researches . . .  under way in 
40 or more universities and the starting of new ones where 
needed.” The project was sponsored jointly by AWS and the 
American Institute of Electrical Engineers.

A year later, “Fatigue Strength of Welded Joints — A Review 
of the Literature to October 1, 1936,” by W. Spraragen and G. 
E. Claussen, appeared in the January 1937 magazine. That 
paper contained a summary, an introduction, multiple sec-
tions, two appendixes, and more than 44 pages.

Progressions. Throughout the decades, what’s evolved 
into the WJRS includes innovative research work along with 
supporting images, overall longer lengths of papers, and 
dynamic designs. In addition, to beneficially give back to 
and assist the research community, free archives of the 
WJRS dating back to 1970 are at aws.org/publications/page/
research-papers.

Editorial Manager®. Presently, supplements are submitted 
through editorialmanager.com/wj/default1.aspx. Authors log 
in to enter their papers, which include the text (abstract, 
introduction, experiment, results, etc.), tables, and figures. 
Experts who volunteer on the peer review panel are assigned 
the papers to evaluate. The papers are looked at for the fol-
lowing factors: 1) originality of the contribution, 2) technical 
value to the welding community, 3) prior publication of the 
material being reviewed, 4) proper credit to others working in 
the same area, and 5) justification of the conclusions based 
on the work performed. If the determination is made that 
the research paper should be shared in the Welding Journal, 
which could involve a revision round or two, it will get slated 
for future publication.

Achievement Awards. The Warren F. Savage Memorial 
Award and William Spraragen Memorial  Award honor WJRS
work (aws.org/nationalawardspackage).

Direct Object Identifier (DOI) and Impact Factor (IF).
DOI numbers are now included with the papers in print and 
online. This unique alphanumeric string assigned by a reg-
istration agency (we use Crossref.org) identifies content 
and provides a persistent link to its location on the Inter-
net. And recently, the IF — a measure of the frequency with 

which the average research article in a journal published in 
the two previous years has been cited in a particular year — 
for 2020 was an all-time high of 1.833 (a 50.4% increase 
from 2019). It’s used to measure the importance or rank 
of a journal.

WJRS Letters. After absorbing all of this information, you 
may be wondering, “What’s next for the WJRS?” The maga-
zine has recently made a move to achieve rapid publication 
of cutting-edge welding research via the new WJRS Letters. 
For more information, see the WJRS Letters notice on page 
76 of this issue.

 Long-Lasting Influence.  Dr. Thomas J. Lienert serves as 
the lead principal reviewer of the WJRS. When asked to con-
tribute input on the importance of the WJRS, he provided 
these thoughts:
■ “The AWS was established in 1919 to help in the advances 
of welding research, development, and technology relevant 
to the needs identified during WWI. In fact, various parts of 

The Significance of Research Supplements

This paper was published in January 1937, a year 
after the call for coordinated comprehensive 
research.



the constitution and bylaws for AWS contain mandates that 
the AWS mission involve support of R&D and that the Welding 
Journal be the venue for publication of the results.

“The WJRS, where the R&D papers are published, soon 
became the conduit for disseminating the information to 
benefit the entire welding industry and continues in the same 
role today.”

■ “The WJRS has served as the source for many of the most 
impactful papers on welding-related research ever published, 
including those on heat flow during welding, alloy weldability, 
and process development.
■ “Many of the common joining processes in use today, such 
as gas tungsten arc welding, gas metal arc welding, laser 
beam welding, electron beam welding, transient liquid phase 
bonding, and friction stir welding (FSW), were invented and 
commercialized within the lifetime of the WJRS. Interestingly, 
three of the top five most cited papers in the history of the 
Welding Journal involved the FSW process, although not all 
were published in the WJRS. Many new and advanced alloys 

and materials were also introduced for welded components 
during the same period, as was the maturation of computer 
capabilities that allow rapid modeling and simulation studies.”
■ “On a personal note, the WJRS played an important role 
in my professional development and education starting as a 
young tech at Sandia National Labs more than 40 years ago. 
Even though I did not fully understand the technical content 
of every paper at that time, I continued to read each paper 
as a learning opportunity and have continued to read them.

“Fast forward to now, I am proud to serve as the review 
editor for the WJRS and still read and learn from every 
manuscript submitted. We hope that the WJRS will remain 
a learning tool and a publication venue for students and 
researchers for the next 100 years.”  WJ  

KRISTIN CAMPBELL (kcampbell@aws.org) is managing editor 
of the Welding Journal.

An evolution of the WJRS from November 1970 to January 2000. from November 1970 to January 2000.
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WELDING
Just as the quality of crops depends on the soil, the 

quality of equipment depends on the welds holding it 
together. This is just as true for new machinery as it is for 
well-kept used equipment.

Welding on the farm has a long tradition, and some-
times it’s all that keeps things moving. But farm welding 
brings its own challenges. Sometimes repairs need to be 
made where power isn’t available. Farming equipment 
and machines aren’t all made from the same metal. And 
let’s face it, farms come with dirt and, well, more than dirt. 
Neither mix well with welding.

Thankfully, a variety of machines on the market — 
including multiprocess and battery-powered units — can 
meet these challenges.

The Benefits of Better Technology
Unlike other day-to-day tasks, welding is done as 

needed. This means the individuals using the welding 
machines might not be experienced welders or they’re 
possibly out of practice, so having easy-to-use equipment 
is helpful.

Since the newest welding technology is similar to the 
mobile phone interfaces we’re all familiar with, it’s easier 
to become comfortable with the settings. Touch-screen 
controls, multimenus, and saved parameters for common 
jobs make learning welding a lot easier. And for experi-
enced welders, these controls make the job faster. 

However, better technology alone won’t provide solid 
welds. Proper preparation and an understanding of the 
metals are necessary, too.

While some parts can be joined with shielded metal 
arc welding (SMAW) even through dirt, clean parts free 
from rust and debris will give you better welds every time. 
Take the time to learn which metals work best with each 

process and the wires or electrodes used. Clean welds 
start with clean materials and the right process.

Multipurpose, Multiprocess 
Machines Matter

Rarely is a farm single purpose, so your welding machine 
shouldn’t be either.

Dairy farmers grow hay and other animal staples, 
crop farmers have herd animals, and then there’s all 
the farm-related hobbies individuals enjoy. All these 
interests bring repairable items made of multiple metals. 
Food-grade stainless steel is common among dairy farm 
equipment and requires a gas tungsten arc welding 
(GTAW) machine. Combines, tractors, and harvesters are 

often made of steel, so repairs here could be performed 
using SMAW or gas metal arc welding (GMAW). Fencing, 
chutes, and other items made of aluminum can require 
GMAW and specialized consumables.

With so many possibilities, a multiprocess welding 
machine could be a farm’s best friend. Even these power-
ful units can be lightweight and mostly portable, useful for 
the barn or on a truck bed with a generator.

FEATURE

on the Farm

A multiprocess welding 
machine could be a farm’s 
best friend.

26 | WELDING JOURNAL



FEATURE

Flexibility to Make Long-Distance 
Repairs

If something is going to break, rarely is it in a convenient 
spot to be fixed. This is even more true on the farm where 
the breakdown might be half a mile or more from the 
closest power source. This is where a battery-powered 
welding machine can be helpful.

Small but powerful battery-powered SMAW/GTAW 
machines will handle jobs along the fence line or fix parts 
well enough to get back to the barn. These machines 
recharge on standard 110-V power and last through 
several electrodes worth of welding. The GTAW options 
include parameter control on the GTA torch, along with 
pulse GTA for reduced heat input. They’re useful for 
on-the-spot repairs wherever you are.

Many other welding machines are also portable. New 
machines on the market weigh less than a sack of grain 

and provide production quality welding on 110- or 240-V 
power. What’s more, these machines can GMA weld 
aluminum and use advanced smart welding processes for 
difficult welds.

Protecting Your Investment
Packed soil and rocks are rough on tillage equipment. 

Faster field speeds mean faster wear and tear on those 
in-soil parts.

An option to protect and extend the life of tillage 
equipment is hardfacing. This process places a layer of 
welded metal on top of wear parts to protect them from 
damage. When rocks or packed earth might cause chips 
or breaks, the added material provides a harder surface to 
withstand the barrage.

Hardfacing parts can either be hired out or done on 
the farm with a SMAW or GMAW machine. The two main 

New battery-powered welding 
machines offer SMAW (as 
shown) and GTAW wherever 
it’s needed most, even miles 
from the closest power 
source.
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methods of this process are overlay and buildup. Overlay 
is often used with new parts where specialized electrodes 
or GMAW wire are used to weld on layers of protection. 
Buildup is used to reshape worn-down parts and add 
protective edging. 

Welding wire for GMAW hardfacing contains carbides, 
which require the wire to be thicker, usually 1⁄16 in. or 

larger. This type and size of wire will need a more powerful 
welding machine, so keep that in mind when researching 
options. 

The Appeal of Stainless Steel
Stainless steel is becoming more common on the farm. 

It’s used not only for dairy farming with tanks and cups but 
also for animal feed and water, storage tanks, and even 
electrical and mechanical equipment. Though stainless 
has a long life, welds can be a weak spot if not properly 
handled and sealed.

The most common welding method for thin stainless 
steel is GTAW, though some GMAW machines are doing 
well in these applications. Stainless steel must have a 
chromium content of at least 10.5% to form the stable, 
passive chromium oxide layer that protects the metal. In 
addition, the heat of welding disrupts this layer and can 
leave the welded area less protected and more prone to 
corrosion than the rest of the equipment. Manufacturers 
offer cleaning machines that help prevent these issues 
by electrochemically cleaning the weld and replacing the 
passivation layer. 

Whether for repairs or hardfacing, 
SMAW has many uses in the 

agriculture industry.

An option to protect and 
extend the life of tillage 
equipment is hardfacing. 
This process places a 
layer of welded metal 
on top of wear parts 
to protect them from 
damage. 
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As the Sun Sets
No matter what you grow or make, things break. And 

on a farm, those things are often made of metal. Ensuring 
you have the option to fix whatever needs it is a sound 
investment. Knowing how to weld well and having the 
right equipment allow you to repair and repurpose, so you 
won’t have to replace. This keeps your costs and resource 
use low, leading to great goals for successful long-term 
farming.  WJ  

Courtesy of Fronius USA (fronius.com), Portage, Ind.

AWS ties to agricultural-related elements 
includes  the following:

■ AWS D14.3/
D14.3M:2019,
Specification 
for Welding 
Earthmoving, 
Construction, 
Agricultural, and 
Ground-Based 
Material Handling 
Equipment.

This standard, 
available for 
purchase at pubs.

aws.org, includes sections for basic weld detail, 
base metals, welding processes and consumables, 
welding procedure qualification, welding personnel 
qualification, workmanship and welding quality 
requirements, inspection, and field repair and 
modification.

To learn more about the AWS D14 Committee on 
Machinery and Equipment, visit aws.org/standards/
committeesandstandard sprogram. In addition, if 
you’re interested in serving as a D14 Committee 
member, contact Kevin Bulger at kbulger@aws.org.

■ Elizabethton High School, Elizabethton, Tenn., 
has recently earned the AWS Foundation Light 
a Spark Grant (aws.org/foundation/page/light-
a-spark-grant) complete with a Miller® welding 
equipment starter package valued at more than 
$14,000. 

According to the school’s application, its 
agriculture department has been active since 
1951 and is currently primarily a greenhouse/
horticulture program. With the hiring of Mr. Agan 
and his expertise in welding/fabrication, the school 
is looking to start an AG mechanics program 
focusing on metal working. The program has 97 
students enrolled who will all come into contact 
with the welding equipment. The school currently 
has a waiting list of 50 students for just the AG 
mechanics program.

“This grant is a key that will unlock great poten-
tial for the students of Elizabethton High School,” 
the application stated.

Elizabethton High School, a recipient of the 
AWS Foundation Light a Spark Grant, received a 
Miller welding equipment starter package.
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