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FILLER METALS

SAFETY

Safety in Welding, Cutting, and Allied Processes, CSA Standard

AI’C W117.2, from Canadian Standards Association, Standards Sales, 5060
Spectrum Way, Suite 100, Ontario, Canada L4W 5NS (Phone: 800-463-

Weldlng 6727, website: www.csa-international.org).
and Cutting Safe Practice For Occupational And Educational Eye And Face Protec-
tion, ANSI Standard Z87.1, from American National Standards Insti-
the tute, 25 West 43rd Street, New York, NY 10036 (Phone: 212-642-4900,

website: www.ansi.org).

Safe Way!

Standard for Fire Prevention D i ting, and Other Hot
Work, NFPA Standard 51B, f i i ection Association,
Quincy, MA 02269 (Phone: site: www.nfpa.org.)

OSHA, Occupational Safety and ral Indus-
try, Title 29, Code of Federal Regu 10, Subpart
As in all occupations, safety is paramount. Because there are Q, and Part 1926, Subpart J, from
numerous safety codes and regulations in place, we recommend ~ fi i t of Documents, P.O.
that you always read all labels and the Owner’s Manual carefully ne: 1-866-512-1800) (There are 10 OSHA Re-
before installing, operating, or servicing the unit. Read the safety
information at the beginning of the manual and in each section.
Also read and follow all applicable safety standards, especially
ANSI Z49.1, Safety in Welding, Cutting, and Allied Processes.

ANSI 749.1:, Safety in Welding, Cutting, and Allied Proce [ iteafww.acgih.org).
available as a free download from the American Welding
at: http://www.aws.org

alues, from American Confer-
Hygienists (ACGIH), 1330 Kem-

ailer — Being Equipped for Safety, Publication from U.S. De-

. ghway, Bethesda, MD 20814 (Phone: 301-504-7923,
ing and Cutting, American Welding Society Standar . ebsite: www.cpsc.gov).

pplications Manual for the Revised NIOSH Lifting Equation, The
National Institute for Occupational Safety and Health (NIOSH), 1600
Clifton Rd, Atlanta, GA 30333 (Phone: 1-800-232-4636, website:

National Electrical Code, NFPA Stand
www.cdc.gov/NIOSH).

tion Association, Quincy, MA 02269 (
www.nfpa.org and www. sparky.org).
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A WARNING

This document contains general information about the topics discussed herein. This document is not an application manual and does not contain a
complete statement of all factors pertaining to those topics.

The installation, operation, and maintenance of arc welding equipment and the employment of procedures described in this document should be con-
ducted only by qualified persons in accordance with applicable codes, safe practices, and manufacturer’s instructions.

Always be certain that work areas are clean and safe and that proper ventilation is used. Misuse of equipment and failure to observe applicable codes and
safe practices can result in serious personal injury and property damage.




Welding Process and Filler Metals
Training Series:

Welcome to the Welding Process and Filler Metals Training
Series. This training series was developed for the purpose of
providing a basic set of educational materials that can be used
individually or in a classroom setting.

The topics covered in the series are:

Filler Metals

e Topic A. Introduction To Metals
e Topic B. Tubular Wires

e Topic C. Low Alloy Steel

e Topic D. Stainless Steel

e Topic E. Aluminum

e Topic F. Hard Surfacing

Welding Processes

e Topic 1. Introduction To Welding
e Topic 2. Welding Safety

e Topic 3. Basic Electricity For
¢ Topic 4. Welding Power Source
e Topic 5. Engine Driv

Please note, this series was not developed to teach the skill of
welding or cutting, but rather to provide a foundation of general
knowledge about the various processes and related topics.

Low Alloy Steel
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Introduction to Low Alloy Steels

Low alloy steel is a steel that contains small amounts of inten-
tionally added materials, which change the property of the metal.
Common alloy elements include manganese, molybdenum, and
nickel. Low alloy steels are a class of steels designed to provide
better mechanical properties than conventional steel. They are
also designed to meet specific chemical properties. Specific al-
loys are added to the steel to improve the mechanical properties
of that steel.

Low alloy steels have a variety of applications in different in-
dustries. Some of these applications include cryogenic vessels,
cranes, armor plated vehicles, and bridges.

Plain carbon steels are produced with varying amounts of car-
bon, manganese, phosphorus, sulfur, and silicon. Adding addi-
tional alloys changes mild steel to low alloy steel.

Types of Low Alloy Steels

High Yield Strength Steels (HY 80, HY 90,
and HY 100)

High yield strength (minimum of 80 ksi) steels are a low carbo
low alloy steel with nickel, molybdenum and chromium. They
have excellent weldability and notch toughness along wi
ductility even in welded sections.

that are designed to handle large
very low temperatures.

d low levels (under
ay also contain small
nitrogen, vanadium, chro-
mium, molybdenum, S|I|con or nium. Consequently, HSLA
steels are referred to oyed”, as they are indeed al-
loyed in extremely sm ts by comparison to other main
commercial alloy steels. As little as 0.10% niobium and vana-
dium can have profound effects on the mechanical properties of

a0.1% C, 1.3% Mn steel.

A514, A517, and T1 Steels

A514 is a particular type of high strength alloy steel which is
quenched and tempered to have a minimum yield strength of
90 to 100 Ksi (where 1 ksi = 1,000 psi) (700 mPa). The trade
name T-1 for A514 alloys is extremely common, originally trade-
marked by United States Steel (USS) but now owned by Inter-
national Steel Group who purchased plate steel operations from
USS.

A514 is primarily used as a structural steel for building con-
struction. A closely related alloy, A517, is used for the produc-
tion of high-strength pressure vessels.

The A514 and A517 standards were set by the standards organi-
zation ASTM International.

A514 steels are used where a weldable, machinable, very high
strength steel is required to save weight or meet ultimate
strength requirements. It is normally,used as a structural steel
in building construction, cranes, 0 er large machines sup-
porting high loads.

A242, A588, A709
Steels

ibution and concentration of Sk
elements in it. The layer pro-

chanical properties of weath-
ring steels depend on which alloy is
ded and the thickness of the material.

Weathering steel is a popular choice for use in outdoor sculp-
tures and as exterior facades due to its rustic antique appear-
ance. It has also been used in bridge and other large structural
applications. It is very widely used in marine transportation and
in the construction of shipping containers.

Low Alloy Filler Metal Designations

The American Welding Society (AWS) publishes specifications
for low alloy steel electrodes
used in various arc welding
processes. These specifications
cover the classification and
chemical composition of the
different electrodes along with
the mechanical properties of the
resulting welds. This allows the
user to select the type of filler
metal that best meets the needs
of the application.






