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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).

from Compre
Chantilly, VA 2
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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.
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Please note, this series was not developed to teach the skill of
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(o
vI'DBAIII'

FILLER METALS

A Guide for Selection and Use of
Hardfacing Welding Alloys

This manual is designed to help in the understanding, selection
and use of hardfacing welding alloys for wear resistant appli-
cations. It includes definitions, welding process descriptions,
classifications of hardfacing alloys, and the metallurgical and
wear characteristics of hardfacing deposits. Among the subjects
covered are basic wear factors which can be controlled by hard-
facing as well as major industries and applications which can
benefit economically by using hardfacing. It also contains infor-
mation on all McKay surfacing electrodes and wires including
chemistries, parameters and deposit characteristics.

The McKay Story

Since the start of the company by James McKay in 1881, McKay
has built a reputation for quality, consistency and reliability in the
manufacture of various metal products. Starting in 1935, McKay
pioneered the development of modern welding consumable
products, leading the U.S. in the development of low hydrogen
and stainless electrodes. By the onset of WorldWar II, McKay
was firmly established in the welding field, supplying millions of
pounds of mild and stainless electrodes for use in ship buildin
tank construction, armor welding, and other defense industri

McKay’s extensive research efforts during the war led it
business of producing wear-resistant welding products.
then, nearly 50 years of research, development, and se
to thousands of customers have given us
hardfacing knowledge. Today, as a world
products, McKay’s commitment is to make
cilities available to help meet your surfacing re
solve your wear problems.

leading manufacturer of welding
With the backing and commitmen
McKay looks to th

1-800-424-1

Hardfacing Definition

Hardfacing is the deposition of a special alloy material on a me-
tallic part, by various welding processes, to obtain more desir-
able wear properties and/or dimensions. The property usually
sought is greater resistance to wear from abrasion, impact, ad-
hesion (metal-to-metal), heat, corrosion or any combination of
these factors.

ailable to fit the need of
re very hard, while oth-
sistant particles dispersed
ilda part up to a
to be a final over-

A wide range of surfacing alloys is
practically any metal part. Some a
ers are softer with hard abrasj
throughout. Certain alloys
required dimension, whil
lay that protects the work

— Hardfacing Build-Up Can Be Used To Return Parts
To Their Original Dimensions.

Hardfacing Overlay

Figure 2 — Hardfacing Overlay Can Be Used To Give Parts
Additional Resistance To Wear.

Hardfacing Overlay

Hardfacing Build Up

Figure 3 — Hardfacing Overlay And Build-Up Can Be Used
Together To Rebuild Parts To Size And Give Them Additional
Resistance To Wear.
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Reasons for Hardfacing

Companies Use Hardfacing Products For

The Following Reasons:
Reduced costs — Hardfacing a worn metal part to a like
new condition is usually 25 - 75% of the cost of a replace-
ment part.

* Prolonged equipment life — Hardfacing extends life 30%-
300%, depending upon application, as compared to that of
a non-surfaced part.

¢ Reduced downtime — Because parts last longer, fewer
shutdowns are required to replace them.

¢ Reduced inventory of spare parts — There is no need
to keep numerous spare parts when worn parts can be
rebuilt.

Uses for Hardfacing

There Are Two Main Areas Where
Hardfacmg Is Used:

Rebuilding worn metal parts to their original dimen-
sions.

This is accomplished with build-up or with build-up and
overlay. In both cases, the rebuilt part is usually
to the original part. Worn parts that remain basic
can be surfaced again and again provided that corr
procedures are used.

¢ Protecting new metal parts against
Hardfacing overlay is used on both

e 6 — OVERLAY - Bucket Lip Hardfaced As Preventive
Maintenance.

Figure 7 — OVERLAY - Replacement Dragline Bucket Tooth
Hardfaced As New Equipment.

Figure 4 — BUILD-UP - Steel Mill Roll Rebuilt To Original
Dimension. It Is Being Machined Prior To Service.






