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EDITORIAL

The 2021 International Brazing and
Soldering Conference Is Full Steam Ahead

Steve Feldbauer
IBSC Chair

“The 2021 IBSC will
be an in-person
event, and we look
forward to making
new friendships
and resuming
the personal
interactions that
have been dearly
missed over the
past 18 months.”

I hope that all of you are as excited for the
2021 International Brazing and Soldering
Conference (IBSC) as I am. This unique event
happens only once every three years in the
United States. As the chair of this year’s conference, I would like to invite everyone to
join our friends and colleagues October 3–6
in Denver, Colo. The 2021 IBSC will be an inperson event, and we look forward to making new friendships and resuming the personal interactions that have been dearly
missed over the past 18 months.
This IBSC will certainly be one for the history books. In planning the event, the entire
team had to deal with issues that we never
could have anticipated. We had to reschedule, make some hard decisions, and plan for
better days. Despite the occasional moments
of fear and doubt, conversations with our
friends from around the world helped us to
feel the pulse of hope.
To say that we were and still are dealing
with uncertainty is an understatement. Considering that, we chose October for the conference in hopes that it would be positioned far
enough into 2021 to hold an in-person event
and would not conflict with other events that
had also been rescheduled. An additional factor is the changing travel restrictions around
the world. Because many of our presenters are
typically from outside of the United States, we
have provided the ability for them to present
virtually and still give our attendees the
opportunity to interact with them with live
questions and answers.
The lockdowns and move to virtual work
were another aspect of 2020 that not only
changed the way that we all work and live
but also stopped the ability of many companies, researchers, and students to continue
their development. This was a major concern. Would we get enough submissions to
hold the conference? Every other week, the
team would connect and review where we
were with submissions and share conversations that we had with other colleagues. It all
came together in the end, and I am pleased
to say we have an exciting event planned
with a strong technical program.
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On Sunday, October 3rd, education sessions will provide insights into reactive wetting, braze joint design, aluminum brazing,
and the brazing of stainless steels and superalloys. Four of the most recognized experts
in their field will spend the day teaching and
sharing their experience. This is a rare opportunity to learn with so much knowledge
in one place.
Keynote speakers from the United States,
Germany, and China will share their knowledge as they kick off the two-and-a-half-day
conference. Following the keynote lectures,
technical sessions that cover topics from
brazing aerospace components to understanding the fundamentals of the process
will give attendees something to take back
with them and help to grow their understanding of brazing and soldering.
Be sure to visit the exhibits. Companies
that deal with all aspects of brazing and soldering will be showing off their latest technology in the exhibit hall. This is an excellent way to catch up on the newest manufacturing trends and techniques.
Together, we look to a celebration of our
industry and the bright future that is ahead.
So, on the evening of Tuesday, October 5th,
we will gather to celebrate our industry with
an awards reception. Please join me for the
announcement of the winner of the outstanding paper award and spend an evening
reconnecting and networking.
I am proud to say that the IBSC is a go!
Bring your stories, questions, problems,
parts, and ideas. If you are involved in brazing or soldering, this is the place to be. With
all the expertise and everyone’s willingness
to help each other, I am sure that you will
find what you are looking for and certainly
discover some new approaches and ideas.
To learn more about the conference and
register to attend, visit awo.aws.org/
conferences/upcoming-conferences/international-brazing-and-soldering-conference-2021.
I want to wish everyone safe travels. I
can’t wait to say, “Welcome, friends, to the
2021 International Brazing and Soldering
Conference!” WJ
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We Want You for the Cover!

Send your best militaryor veteran-related welding
photos, with a description,
to photocontest@aws.org
by September 20, 2021,
for a chance to grace the
cover of the November
2021 Welding Journal.
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in the center, no less than 266
dpi, TIFF or JPG, size 8.5 x 11 in.
Fine Print: AWS retains the right to use any
and all images (not just the winner) in their
marketing materials. AWS employees and
families not eligible.

Illustration by Rafael Amado.
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PRESS TIME NEWS
The Welding Journal Brings Home Honors
from the Charlie Awards

FANUC Announces 750,000th Robot and
Collaborates with MSSC

During the recently held
2021 Florida Media Conference, the Welding Journal won
three Charlie Awards in the
below categories under the
association/nonprofit/B2B
division.
• Design Excellence,
Best Photography: Cover —
Charlie Award (first place) for
the bridge cover photo in the
August 2020 Welding Journal.
©
Andy Ryan Photography.
(Photo courtesy of HNTB.)
It’s a trio of trophies for
The judge’s comments
the Welding Journal, inwere as follows: “This is a
cluding first place for the
high-quality cover image. I
bridge cover photo in the
like the balance of red and
August 2020 magazine.
blue colors, and the image at
twilight fits with the color
scheme. In addition, the photographer included the
cityscape in the background, which gave the image ‘life.’ The
cover image also matched the text. All in all, a perfect cover.”
• Design Excellence, Best Photography: Photo
Essay/Series — Silver Award for “The Beauty of Welding”
feature article in the May 2020 Welding Journal by Managing
Editors Kristin Campbell and Carlos Guzman, Associate Editor
Katie Pacheco, and Senior Editor Cindy Weihl. The article
highlighted Artists Sean Flottmann, David Madero, Barbie
Parsons, and Amelia Riojas, along with their welded creations.
• Writing Excellence, Best Writing: Feature Headlines
— Bronze Award for “Friday Night Sparks: Powering Up Future Welders in Texas” (August 2020 issue), “Take a Plunge
into Underwater Welding and Cutting” (September 2020 issue), and “Don’t Break the News . . . or Your Pipeline” (July
2020 issue). These contributed stories were authored by
Nathan Bowie, Jan Hilkes, Jürgen Tuchtfeld, Bernardo
Cuervo, and Mark McQueen.
In this year’s competition, there were more than 580 entries. To view the Winners Book, go to issuu.com/emagency/
docs/fma2021_brochure_charlies_digital.

FANUC Corp., Rochester Hills, Mich., a supplier of computer numerical controls, robotics, and factory automation,
has recently announced the production of its 750,000th industrial robot.
Currently, the company is capable of producing 11,000 robots per month in fully automated factories that use its own
robots to make robots, controllers, and machine tools.
“With 750,000 robots installed globally, FANUC has become a household name in manufacturing,” said Michael
Cicco, president and CEO, FANUC America. “I’d like to thank
our customers, Authorized System Integrators, suppliers,
and employees for helping us achieve such an impressive
and important milestone.”
In addition, FANUC America and the Manufacturing Skill
Standards Council (MSSC), a U.S. nonprofit that certifies
front-line production technicians with foundational skills
in advanced manufacturing and logistics, have aligned to
co-market the stackability of their respective industryrecognized certifications. This move represents a step forward to address the shortage of skilled industrial robotics
and automation operators.
Both organizations offer their certification assessments
through NOCTI/Nocti Business Solutions (NBS), the
provider of industry-developed and recognized certification
assessments that follow international standards for personnel certification (ISO 17024). NOCTI/NBS have developed
and validated the end-of-course assessments for FANUC and
MSSC to certify their technicians. This partnership creates a
streamlined approach for schools and industry partners
when administering certifications.

Utica Shale Academy Receives $200,000
Grant for Welding Lab
Utica Shale Academy, Salineville, Ohio, has accepted a
$200,000 equity grant, which the school is combining with another $200,000 equity grant provided through its partner,
Southern Local Schools, from the Ohio Department of Education to purchase equipment needed for a new welding lab. The
board also approved nearly $1000 per teacher for two instructors to attend a Lincoln Electric welding virtual training seminar, so they will be ready when the lab is in place. The welding
lab will allow students to learn hands-on welding skills and
gain career path credentials through Lincoln Electric Welding.
It will be located in the Kenneth Hutson Building in
Salineville, where the school is hoping to relocate to welcome
students back to the program this fall.
8 WELDING JOURNAL / SEPTEMBER 2021

Lincoln Electric Acquires Overstreet-Hughes
Co. and Shoals Tubular
Lincoln Electric Holdings Inc., Cleveland, Ohio, has acquired Overstreet-Hughes Co. Inc. and Shoals Tubular Inc.
They manufacture copper and aluminum headers, distributor assemblies, and manifolds in the United States and Mexico for the heating, ventilation, and air conditioning (HVAC)
sector and have combined annual sales of approximately $50
million. The addition further differentiates The Harris Products Group’s position serving HVAC original equipment
manufacturers with a portfolio of solutions for the fabrication of HVAC coils. Terms were not disclosed.

Enter the Welding Journal’s Military/Veteran
Cover Photo Contest
In honor of November playing host to Veterans Day and
Military Family Appreciation Month, as well as to salute our
heroes in uniform, a military/veteran focus will be a topic in
the November 2021 Welding Journal — complete with a cover photo contest. If you have vertical, high-resolution,
military- or veteran-related welding photos, please send
them by September 20 to photocontest@aws.org, along with a
description, for a chance to grace the magazine’s cover.
To view additional information, see page 25 of this issue. WJ
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THE AMERICAN WELDER

Oxyacetylene Welding of Steel
Learn more about this process, from
equipment setup and use to techniques
for forehand and backhand methods

O

xyacetylene welding is a flexible
process useful for maintenance
and repair work. It is also useful
as a stand-alone process or as a supplement to other welding processes. This
article details personal protective
equipment (PPE); safe use, handling,
and storage of gas cylinders; a safe
working environment; startup and
shutdown procedures; flashback arrestors and check valves; and the
process of oxyacetylene welding. It’s
based on American Welding Society
(AWS) C4.7/C4.7M:2020, Recommend-

Fig. 1 — AWS C4.7/C4.7M:2020, Recommended Practices for Oxyacetylene
Welding of Steel, features the latest
procedures to be used in conjunction
with oxyacetylene equipment and the
latest safety recommendations.
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ed Practices for Oxyacetylene Welding of
Steel. This standard, shown in Fig. 1
and where Figs. 2–6 are from, is available at pubs.aws.org.

PPE
Below is a list of PPE to wear while
oxyacetylene welding.
• Shaded goggles, glasses, or face
shields
• Hard-soled shoes, flame- or meltresistant leather
• Hard hat (with a close-fitting cap)
• Flame-resistant clothing, including jackets/coats, hoods, and aprons.
Also, sleeves and collars should be
kept buttoned, pants and shirt cuffs
should be eliminated, and pockets
should be kept buttoned.
• Appropriate gloves and wristlets
• Leggings or spats
• Ear muffs or plugs
To help prevent personal injury due
to fire, clothing should be free of
grease, oil, and ragged edges. Matches,
lighters, and other flammables should
be removed from pockets before starting work.
Please also refer to ANSI Z49.1,
Safety in Welding, Cutting, and Allied
Processes, at aws.org/library/doclib/
AWS-Z49.pdf.

Safe Use, Handling, and
Storage of Gas Cylinders
Here are highlights for the safe use
and handling of gas cylinders.
• All gas cylinders shall be secured
or located where they are not likely to

BY LANE L. LISTON

be knocked over or struck by falling
objects. Acetylene gas cylinders shall
always be secured vertically with the
valve end up. Compressed gas cylinders supplied with protective caps
shall have the caps in place at all
times, except when in use or connected for use.
• All cylinders shall be secured to
prevent them from falling.
• Cylinders shall never be placed in
locations that are exposed to excessive
heat or open flames. A cylinder should
never be heated by applying flame on
the cylinder walls.
• Cylinders shall not be placed
where they might become part of an
electrical circuit.
• Poor grounding during arc welding could result in arcing to the cylinder, which could cause weakening of
the cylinder wall and possible rupture.
• Any action that may cause cylinders to be damaged by impact should
be avoided. Before moving the cylinders, the regulators should be removed
and the protective caps installed, except when cylinders are moved on a
cart designed for gas cylinders.
• Slings and magnets should never
be used to move cylinders. Cylinders
shall not be lifted by the cap.
• Cylinders should never be used as
a support or roller of any kind.
• If a cylinder is damaged or defective in any way, it should be removed
from service immediately. The supplier should be notified and the cylinder
returned with a tag stating the issue.
• If a cylinder is leaking, it should be
immediately removed to a safe outside
location. The supplier should be noti-
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fied and their instructions followed.
• Under no circumstances should
anyone try to fill one cylinder from
another.
Storage tips include the following:
• Valves should be closed and caps
replaced on all cylinders that are empty or not in use.
• Oxygen and acetylene cylinders
should always be segregated during
storage.
• Empty cylinders should be
marked accordingly and separated
from full cylinders.
• Unused gas should not be released
from cylinders.
For more information, refer to
National Fire Protection Association
(NFPA) 51, Standard for the Design and
Installation of Oxygen-Fuel Gas Systems
for Welding, Cutting, and Allied Processes, and NFPA 51B, Standard for Fire
Prevention During Welding, Cutting, and
Other Hot Work.

Safe Working
Environment
Oxyacetylene welding equipment
should be operated only in areas free
of conditions or materials that could
be hazardous to the operator or others. The following is a summary of
some important considerations:
1) Do not use lighted torches where
chlorinated hydrocarbon solvent vapors are present. Exposure of such vapors to heat may result in the formation of phosgene, hydrochloric acid
fumes, and other corrosive or toxic
products.
2) Be sure that adequate ventilation
exists when working with materials
containing lead. Similar precautions
are to be taken when heating other
toxic metals. Use exhaust and respiratory protection when working in confined areas where fumes or gases may
exceed safe breathing limits.
3) Do not use a flame in or on a
closed vessel or pipeline if that vessel
or pipeline has contained gasoline or
any other flammable or explosive materials, or if the previous contents of
the vessel or pipeline are unknown,
without ensuring said vessel or
pipeline has been properly prepared
for heating and/or welding. See AWS
F4.1:2017, Safe Practices for the Preparation of Containers and Piping for Welding, Cutting, and Allied Processes.
4) Provide adequate ventilation to
ensure the supply of fresh air for

breathing and to prevent being overcome by hazardous fumes when working in confined areas.
5) Oxyacetylene welding equipment
requires atmospheric air to function
properly. Do not use a flame in a confined area without providing adequate
ventilation. Oxygen in the air is consumed by the flame and asphyxiation
can occur. Proper safety precautions
shall be followed at all times, especially when working in confined spaces.
6) To prevent a fire, a careful inspection of the work area is required
before welding is started. All combustible materials shall be removed to
a safe distance away or protected from
heat or sparks.
7) Know the location of the nearest
fire extinguishers and know how to
use them properly.
8) Do not direct any flame onto
concrete. Concrete can spall violently
from the applied heat.
9) To prevent leaks and burned
hoses, protect hoses from sparks, hot
objects, sharp edges, or open flames.
Do not use any part of the human
body to support hoses or wrap a hose
around a forearm during welding
operations.

Startup and Shutdown
Procedures
The correct methods of using oxyacetylene welding equipment have
been established from many years of
experience. It is imperative all oxyacetylene welding equipment operators become thoroughly familiar with
safe procedures and conscientiously
follow them at all times. An attempt to
bypass any detail could result in fire or
explosion and possible injury to the
operator and others.

Setting Up Equipment
Cylinders. Cylinders should always
be secured in an upright position to a
sturdy support or in cylinder carts designed to safely secure compressed gas
cylinders.
Attaching the Regulator. To help
prevent regulator fires, remove any
foreign matter that may be present in
or on the valve outlet or regulator inlet before attaching the regulator to a
cylinder or pipeline valve. No oil or
grease shall be present. With the outlet facing away from any personnel,
the valve should be quickly opened

and closed to blow out any foreign
matter. There should be no combustible materials, open flames, or
other sources of ignition present before cracking the oxygen or fuel gas
valves. A hammer or wrench should
not be used on the valves that will not
open by hand, except those wrenches
supplied for some acetylene cylinders.
Attach the regulators according to
the manufacturer’s instructions. Note:
Do not over tighten. Use a close-fitting
wrench, not vice grips or channel locks.
Hoses should be inspected for visible damage. Damaged or worn hoses
should be repaired or replaced by qualified persons. Green oxygen hose and
red fuel hose requirements apply to
hoses manufactured in the United
States. Hoses for use outside the United States may have other color covers.
Hose Selection. See what’s below.
• Grade R — acetylene only, nonoil
resistant tube and cover
• Grade RM — acetylene only,
nonoil resistant tube with flame- and
oil-resistant cover
• Grade T — all fuel gases, flame
and oil resistant tube and cover
Refer to Compressed Gas Association E-1, Standard for Rubber Welding
Hose and Hose Connections for Gas
Welding, Cutting, and Allied Processes.
Oxygen hoses have a connecting
nut with right-hand threads and
should be connected to the oxygen
regulator. Acetylene gas hoses have a
notched connecting nut with left-hand
threads and should be connected to
the acetylene gas regulator. The connections should not be forced when
tightening, as over tightening can
cause leaks. Caution: Before lighting,
the system must be purged. Unpurged
hoses may contain an explosive mixture of residual mixed gases that can
cause a flashback.
Purging Hoses before They’re
Attached to the Welding Torch
Handle. New hoses or hoses that have
been in storage should be purged before connecting to the torch handle.
Purging limits the possibility of propelling dirt, insects, or other foreign
matter into the torch. New hoses may
contain residue, which should be
blown out (purged) before using, from
the manufacturing process.
Assembly. Hoses and fittings
should be inspected for cleanliness
and damage before being connected to
the welding torch. To prevent unexpected gas flow, the torch valves
should be closed. The sealing surfaces
SEPTEMBER 2021 / WELDING JOURNAL 95
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Fig. 2 — Basic flames of oxygen and acetylene. (Courtesy of
The Ohio State University Extension.)

of the torch and mixer should be inspected prior to assembly to ensure
they are in good condition. The welding tip shall be designed for acetylene.
Install the selected welding tip in accordance with the equipment manufacturer’s instructions.
Caution: Before opening any cylinder valve, check the regulator pressure
adjusting screw. It must be backed out
until no pressure is being exerted on
the adjusting spring. Failure to do so
could cause damage to the valve seat
and other internal parts from highpressure surges introduced when
opening the cylinder or station valves.

Opening the Oxygen
Supply Valve
Caution: The operator should open
the supply valve while standing to the
side of the valve and regulator. This
position will help protect the operator
from personal injury in the event of unexpected regulator fires or explosions.
The oxygen cylinder valve shall be
opened slowly to allow pressure to
build up gradually in the regulator.
This procedure shall be carefully followed to minimize the possibility of
fire or explosion in oxygen regulators.
When constant pressure is indicated on the regulator high-pressure
gauge, the oxygen supply valve should
be opened fully.
Pressure Adjustment. Pressure adjustment should be made at the recommendation of the manufacturer. With
the torch, mixer, and welding tip properly attached and both valves closed,
the torch oxygen valve should be
opened. The adjusting screw on the
oxygen regulator should be turned
clockwise until the recommended oxygen pressure for the tip being used is
obtained. Allow the oxygen to flow for
96 WELDING JOURNAL / SEPTEMBER 2021

Fig. 3 — Autogenous welding. (Courtesy of The Ohio State University Extension.)

5 s for each 50 ft of hose in an area
away from open flames or combustible
material. Avoid directing the oxygen
stream at personnel. Note: Clothing saturated with oxygen can be a fire hazard.
Close the torch oxygen valve. Next,
the torch acetylene valve is opened,
and the adjusting screw should be
turned clockwise on the fuel gas regulator until the recommended pressure
is obtained. Allow the fuel to flow
about 5 s for each 50 ft of hose in an
area away from open flames or any
source of ignition. Then close the
torch fuel gas valve.
When there are hoses with small inside diameters, longs lengths, multiple
splices, and flashback arrestors (or
when check valves are installed), it is
recommended that pressures be measured at the torch inlet with gases flowing. Restrictions to gas flow will result
in starvation of equipment, causing
overheating, backfires, flashbacks,
equipment failure, and possible injury
to the operator.
Test for Leaks. Check the equipment for leaks using an approved
oil-free leak-detection fluid. With the
torch handle valves closed and the
system pressurized, apply the leak detection fluid to all connections. If a
leak is detected, depressurize the system and retighten leaking connections. Do not use the equipment until
leakage is corrected. All repairs are to
be performed by authorized service
personnel.

Lighting the Torch
Caution: The equipment manufacturer or gas supplier’s instructions for
correct lighting, flame settings, and
pressure adjustments shall be followed. For more details, see pages
54–58 of AWS C4.7/C4.7M:2020.

Equipment Shutdown
Caution: The oxygen and acetylene
gas torch valves should never be
opened at the same time when lighting
the torch or during purging or bleeding of the hoses. This may cause a reverse flow of gases, which can lead to
fires, explosions, damage to the equipment, or personal injury if a flashback
occurs.
Acetylene and oxygen supply valves
should be closed at the cylinder. The
torch handle acetylene gas valve
should be opened and the fuel gas
pressure bled from the regulator, hose,
and torch. Gauge pressure will drop to
zero. The acetylene regulator adjusting
screw should then be backed out, and
the welding torch acetylene valve
should be closed. This prevents the
possibility of oxygen flowing into the
acetylene gas hose and regulator. The
torch oxygen valve should be opened,
and the oxygen should be bled from
the regulator, hose, and torch. Gauge
pressure will drop to zero. The oxygen
regulator adjusting screw should then
be backed out, and the torch oxygen
valve should be closed. This prevents
the possibility of fuel gas flowing into
the oxygen hose and regulator.

Equipment Not in Use
When not in use, equipment should
be secured in a manner to prevent
damage, contamination, or tampering.
All cylinder or pipeline valves should
be closed when the equipment is not
in use. If the equipment will not be
used for an extended period of time, it
should be dismantled and stored in a
clean, protected area.
Flame Adjustment. Flame adjustment is a critical factor in attaining
satisfactory torch operation. The
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Fig. 4 — Reinforced welding. (Courtesy of The Ohio State University Extension.)

amount of heat transferred by the
flame depends on the intensity and
type of flame used.
Types of Flames. Three types of
flames, carburizing (reducing), neutral, and oxidizing, can be set by properly adjusting the gas flow — Fig. 2.
A carburizing flame (excessive fuel)
with acetylene is indicated by trailing
feathers on the primary-flame cone or
by long yellow-orange streamers in the
secondary-flame envelope. Propanebased fuels and natural gas have a
long, rounded primary-flame cone. A
neutral flame with acetylene is indicated by sharply defined, incandescent
primary-flame cones and a blue secondary-flame envelope. An oxidizing
flame (excessive oxygen) for acetylene
has lighter-color primary cones, a
smaller secondary-flame shroud, and
generally is accompanied by a harsh
whistling sound.

Flashback Arrestors and
Check Valves
Definitions for a backfire, a sustained backfire, and more are detailed.
A backfire is the momentary return
of the flame into the torch followed by
an immediate reappearance or complete extinguishing of the flame. A
sustained backfire is the return of the
flame into or upstream of the torch
mixer of the oxyacetylene torch. Flashback is the recession of the flame
through the torch and into the hose,
regulator, and/or cylinder, potentially
causing an explosion. Refer to the
manufacturer’s instructions for operation and flow capacities of these devices. The user must determine they
will provide adequate flow capacity for
the equipment being used.
The use of multiple flashback arrestors or check valves between the

Fig. 5 — Forehand welding. (Courtesy of The Ohio State University Extension.)

regulator and torch may greatly reduce
the flow. This may result in a backfire,
sustained backfire, or flashback. It is
important to note most add-on flashback arrestors also contain check
valves. Note: It is the operator’s responsibility to understand the usefulness and limitations of these devices
before they are installed. If properly
operated and maintained, flashback
arrestors and check valves can provide
an additional degree of safety to the
operator. However, these devices shall
never take the place of proper equipment operation.
Flashback Arrestors. Flashback
arrestors prevent a flame from transmitting upstream of the flashback arrestor itself. Flashback arrestors do
not prevent the reverse flow of gases
that can cause a flashback. Flashback
arrestors may either be mounted on
the regulator or torch. Regulatormounted flashback arrestors will protect the regulator and cylinder from
flashback. Torch-mounted flashback
arrestors will protect the hose, regulator, and cylinder from flashback.
Check Valves. Check valves are designed to prevent the gases from flowing back into the system. If the check
valves are properly functioning and
maintained, they can prevent the mixing of gases upstream of where they
are located. These devices may be installed either on the torch handle or
on the outlet side of the regulator.
Note: Check valves are not designed
to stop the recession of a fire back into
the system and should not be used in
place of flashback arrestors.

Flashback Prevention
There are several steps the operator
can take to greatly reduce (if not eliminate) the potential for flashback.

1) Always operate the equipment according to this guide and the manufacturer’s instructions.
2) Make certain all equipment is
properly maintained.
3) Always purge the hoses before
lighting the torch.
4) Do not open both valves at the
same time to light the torch.
5) Do not allow oxygen ports of the
tip to become clogged and restricted.
The tip should be cleaned periodically
or replaced as necessary.

The Process
Welding Techniques. Two basic
methods are used in oxyacetylene
welding — the forehand method and
the backhand method. The oxyacetylene welding process is the best
process to learn weld pool control and
manipulation essential for welding.
In the forehand method, the righthanded welder proceeds from right to
left with the welding tip and flame
pointed in the general direction of
travel. For left-handed welders, the
welding tip and flame proceed from
left to right. With the forehand
method, the welder should hold the
torch like a pencil, with the torch
valves up and away from the wrist.
This method (forehand) is usually recommended for thinner materials up to
3
⁄16 in. (4.8 mm) thick with oxyacetylene
welding. The more common method
used in oxyacetylene welding is the
forehand method.
An autogenous bead is a bead made
with an oxyacetylene torch with no
filler material — Fig. 3. As the torch
moves along, it melts the edges of the
base metal together with no filler material being added. The autogenous
bead is the necessary starting point to
learn oxyacetylene welding.
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Fig. 6 — Autogenous bead quality.
(Courtesy of The Ohio State University
Extension.)

The second weld bead to be run is a
reinforced bead — Fig. 4. This is a
bead made with an oxyacetylene welding torch and a filler material. As the
welding torch moves the weld pool forward, a filler material is held in the opposite direction by the other hand as
the welding torch melts the metal, creating the weld pool along with melting
the edges of the base metal. A reinforced bead is used where an autogenous bead may not provide sufficient
strength. The reinforced bead is generally used on thicker base metal and
joints requiring more weld metal to
complete the weld.
In the backhand method, the welding tip and flame are pointed back at
the weld and away from the direction
of travel. The right-handed welder proceeds from left to right with the welding tip and flame pointed backward (or
opposite) in the general direction of
the completed weld. For left-handed
welders, the welding tip and flame
proceed from right to left with the
welding tip and flame pointed backward (or opposite) in the general direction of the completed weld. With the
backhand method, the welder should
hold the torch handle like a hammer
with the torch valves down and away
from the wrist. This method is recommended when welding materials over
3
⁄16 in. (4.8 mm) thick. Deeper penetration is possible with the backhand
method. This makes sure there is better fusion at the root of the weld for
thicker materials.
Cleanliness of Metal Being Welded. The base metal to be welded
should be clean (bright metal). Any
grease, dirt, or scale can cause porosity
and improper fusion in the weld joint.
Methodology for Running Beads.
The basic method used in oxyacetylene
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welding is the forehand method —
Fig. 5. With the forehand method, the
welding tip and flame are pointed in
the direction of travel.
How to Lay an Autogenous Bead.
With the torch lit and adjusted to a
neutral flame, hold the welding tip at a
travel angle of approximately 45 deg
and a work angle of approximately
90 deg with respect to the line of travel on the base metal. Lower the welding tip until the inner cone of the
welding flame forms a weld pool on
the base metal being welded. The inner cone must never touch the weld
pool or the base metal. This action
might contaminate the bead and overheat the welding tip, causing it to
backfire.
Using forehand welding, the welder
should maintain the correct torch
height (tip of inner cone about an 18⁄ in.
[3 mm] above the base metal), move
the torch forward making half-mooned
or crescent ripples as an autogenous
bead is run. Moving forward might require some manipulation (or movement) of the torch from side to side or
in a circular pattern to maintain the
correct weld pool size and proper fusion of the base metal.
As the end of the bead or base metal being welded approaches, slowly
raise the torch. This allows the weld
pool to solidify, and the torch flame
keeps the impurities out of the weld
pool. Then, remove the outer envelope
of flame from the weld area.
Practice running autogenous beads
until the welder can run a uniform,
quality bead. Do not proceed to reinforced beads until comfortable making
quality autogenous beads — Fig. 6.
How to Lay a Reinforced Bead.
With the torch lit and adjusted to a
neutral flame, hold the welding tip at a
travel angle of approximately 45 deg
and a work angle of approximately 90
deg with respect to the line of travel
on the base metal.
Lower the welding tip until the inner cone of the welding flame melts a
weld pool on the base metal being
welded. The inner cone must never
touch the weld pool or the base metal.
This action might contaminate the
bead and overheat the welding tip,
causing it to backfire. With a length of
filler material, place the end of the
filler material into the leading edge of
the weld pool. Remember, the leading
edge is the front edge of the weld pool
in the direction the welder is going.

The molten metal found just inside
the leading edge should melt the filler
material, and the heat from the torch
will melt the weld pool. If the welder
tries to use the heat from the torch to
melt the filler material, he or she may
find there is not enough heat for both
the filler material and the base metal.
Using forehand welding, the welder
should maintain the correct torch
height (tip of inner cone about an 1⁄8 in.
[3 mm] above the base metal), move
the torch forward while inserting the
filler material into the leading edge of
the weld pool, and make half-mooned
or crescent ripples as a reinforced bead
is run. Moving forward might require
manipulation (or moving) the torch
from side to side or in a circular pattern to keep the correct weld pool size
and proper fusion of the base metal.
As the end of the bead or base metal being welded approaches, slowly
raise the filler material and torch. This
allows the weld pool to solidify, and
the torch flame keeps the impurities
out of the weld pool. Then, remove
both the outer envelope of flame and
filler material from the weld area.
If and when a hole is melted
through the base metal, the welder can
practice filling that hole by adding
filler material. Add it a bit at a time
(first to one side, and then to the other side) until the opening has been
filled.
Practice running reinforced beads
until a uniform, quality bead can be run
consistently. When the welder is comfortable making quality autogenous
and reinforced beads, turn in a sample
to the supervisor for evaluation.

Conclusion
Oxyacetylene welding techniques
are an excellent training method for
gas tungsten arc welding work. For
more guidance, refer to AWS C4.7/
C4.7M:2020, Annex D, Advanced
Welding Practice for Oxyacetylene
Welding. WJ
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