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Authorized Distributors

Crosby and Gunnebo Industries products are available worldwide
through our network of authorized distributors. Contact your local
distributor for product availability, service, and support, or visit
kitocrosby.com/contact for regional Kito Crosby customer service
contact information.
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Limited Warranty & Limitations of Liability

“Crosby” as used in these terms related to Crosby’s Limited Warranty and
Limitation of Liability means: the applicable product- or service-selling entity
listed in the Order Acknowledgment issued to the Purchaser. For example,

the product- or service-selling entity may be THE CROSBY GROUP LLC or a
different product- or service-selling entity that is an affiliate of THE CROSBY
GROUP LLGC, including, without limitation, Gunnebo Industries; Speedbinders;
The Crosby Group UK Limited; and Straightpoint UK Ltd. If there is any question
as to the identity of “Crosby” or no Order Acknowledgment is issued, then THE
CROSBY GROUP LLC (upon request) will specify the identity of “Crosby” as it
relates to these terms.

Purchaser and Crosby expressly agree that Crosby’s warranty with respect to
sale of its products is LIMITED solely to Crosby’s choice of repair, replacement or
refund of the purchase price of any product or part thereof determined by Crosby
to be defective within the first 12 months following the transfer of title of the
product from Crosby to the purchaser. Installation or operation of the product in
any manner other than as recommended by Crosby, shall void the warranty. No
warranty is made for components and accessories made by others when such
items are warranted by their respective manufacturer. Purchaser and Crosby
expressly agree that upon termination of the aforementioned 12-month period,
the purchased product carries no warranty whatsoever. Purchaser and Crosby
expressly agree that the remedies provided in this section are the purchaser’s
exclusive remedies in connection with the purchase or use of the product.

Neither Purchaser, user nor any third party shall be entitled to recover from
Crosby (1) any consequential, incidental, punitive, special or indirect damages of
any nature, including but not limited to, the cost of any labor expended by others
in connection with the goods sold by reason of any alleged non-conformity

or breach of warranty on the part of Crosby or costs of material on account
thereof, (2) damages of any kind for loss of profits, revenue, data or data use,

or (3) damages of any kind for business interruption whether determinable or
speculative, loss of business information, goodwill, reputation or privacy, (4), for
costs of procuring substitute goods, software or services, incurred by Purchaser,
user or any third party, however, arising, whether in an action in contract, tort,
under statute or otherwise, and whether or not the possibility or likelihood of
such damages were reasonably foreseeable.

ALL OTHER WARRANTIES, INCLUDING EXPRESS WARRANTIES AND
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. ADDITIONALLY,
CROSBY HEREBY DISCLAIMS ANY OF ITS OBLIGATIONS OR LIABILITIES
ARISING FROM STATUTE, WARRANTY, CONTRACT, TORT OR
NEGLIGENCE.

Complete Agreement: This Warranty between purchaser and Crosby is
complete. All prior or contemporaneous discussions, representations and/or
understandings are merged into this Warranty. All prior or contemporaneous
agreements between the parties are superseded by this Warranty.

Choice of Law and Venue: If the applicable Crosby entity’s principal place of
business is not in Europe, then Purchaser and Crosby expressly agree that any
dispute arising out of these terms and all disputes concerning or relating to the
purchase, use or operation of the goods shall be governed by the laws of the
State of Oklahoma, USA, excluding any conflicts-of-law rules, and any lawsuit
shall be filed in Tulsa, Oklahoma, USA. If the applicable Crosby entity’s principal
place of business is in Europe, then Purchaser and Crosby expressly agree that
any dispute arising out of these terms and all disputes concerning or relating to
the purchase, use or operation of the goods shall be governed by the laws of
England, excluding any conflicts-of-law rules, and any lawsuit shall be filed in
London, England. If there is any question as to the location of Crosby’s principal
place of business, then (upon request) Crosby shall provide specify the location
of Crosby’s principal place of business.

SHACKLES

-

LOAD MONITORING

CAMERA SYSTEMS

HOOKS & SWIVELS

MASTER LINKS

CHAIN & ACCESSORIES

WIRE ROPE END FITTINGS

ROV

SYNTHETIC SLING FITTINGS

© ||~ o |~ |

TURNBUCKLES

LIFTING POINTS

LIFTING CLAMPS & MAGNETS

LOAD SECUREMENT

-
HEd

SHEAVES

BLOCKS

ENGINEERED SOLUTIONS

APPLICATIONS & WARNINGS

==
HE

INDEX



Definitions

STATIC LOAD
The load resulting from a constant applied force or load.

WORKING LOAD LIMIT

The maximum mass or force that the product is authorized
to support in general service when the pull is applied in-line,
unless noted otherwise, with respect to the centerline of the
product. This term is used interchangeably with the following
terms: WLL, Rated Load Value, Resultant Working Load.

WORKING LOAD
The maximum mass or force that the product is authorized to
support in a particular service.

PROOF LOAD

The average force applied in the performance of a proof test;
the average force to which a product may be subjected before
deformation occurs.

PROOF TEST
A test applied to a product solely to determine injurious
material or manufacturing defects.

ULTIMATE LOAD
The average load or force at which the product fails or no longer
supports the load. Interchangeable with Ultimate Strength.

SHOCKLOAD

A force that results from the rapid application of a force (such
as impacting or jerking) or rapid movement of a static load.

A shock load significantly adds to the static load.

DESIGN FACTOR

An industry term denoting a product’s theoretical reserve
capacity; usually computed by dividing the ultimate load by
the Working Load Limit. Generally expressed as a ratio

(for example, 5:1).

COMMERCIAL SURFACE QUALITY

The surface condition of the products shown in this catalog.
The surface condition associated with the normal methods

of production of raw material and machined surfaces. More
refined surface qualities are considered as special.

FATIGUE RATED

Tested to a minimum standard of 20,000 cycles at 1.5 times
the Working Load Limit. Will meet the requirements of the
Euronorm standards for fatigue.

ADJUSTED WORKING LOAD LIMIT

The reduced maximum mass or force which the product
is authorized to support for specific non-standard loading
applications.

SHORT TON (T)
North American unit of measure that equals 2,000 Ib.
Abbreviated by capital T.

METRIC TON (t)
Metric unit of measure that equals 1,000 kg.
Abbreviated by lower case t.

General Cautions & Warnings

All products manufactured by Kito Crosby are sold with the express
understanding that the purchaser is thoroughly familiar with the safe and
proper use and application of the product.

Responsibility for the use and application of the products rests with the

user. Kito Crosby disseminates products warnings and end user application
information through various channels. In addition, Kito Crosby provides
formal product training seminars and our engineering personnel are readily
available to answer your technical questions. For more information read the
Crosby General Catalog, refer to Kito Crosby’s website at kitocrosby.com, or
contact your Crosby distributor or Kito Crosby direct at 918-834-4611.

Failure of the product can occur due to misapplication, abuse, or improper
maintenance. Product failure could allow the load to become out of control,
resulting in possible property damage, personal injury or death.

There are numerous government and industry standards that cover products
made by Kito Crosby. This catalog makes no attempt to reference all of them.
We do reference the standards that are most frequently asked about.
Ratings shown in Crosby literature are applicable only to new or in 'as-new'
condition products.

Load Limit ratings indicate the greatest force or load a product can carry
under usual environmental conditions. Shock loading and extraordinary
conditions must be taken into account when selecting products for use in a
system.

In general, the products displayed in Crosby literature are used as parts

of a system being employed to accomplish a task. Therefore, we can only
recommend within the Working Load Limit (WLL), or other stated limitations,
the use of products for this purpose.

The WLL, or Design Factor, or Efficiency Rating of each Crosby product may
be affected by wear, misuse, overloading, corrosion, deformation, intentional
alteration, and other use conditions. Regular inspection must be conducted
to determine whether use can be continued at the catalog assigned WLL, a
reduced WLL, or whether the product must be withdrawn from service.

Crosby products are generally intended for tension or pull. Side-loading must

be avoided because it exerts additional force or loading which the product is
not designed to accommodate.

kitocrosby.com

Welding Crosby load support parts or products can be hazardous. Knowl-
edge of materials, heat treatment, and welding procedures are necessary
for proper welding. Kito Crosby should be consulted for information. The
assigned Ultimate Load Rating of Crosby products for the reeving of wire,
manila, or synthetic rope is based upon design; the catalog ultimate strength
for the rope parts, when totaled, may exceed the assigned Ultimate Load
Rating.

The WLL of a sling must not exceed the lowest WLL of the components in the
system. The recommended Proof Load on all items in this catalog is 2 times
the WLL unless otherwise shown. Products that Kito Crosby intends for
swaging are identified in this catalog. For proper swaging machine training,
operations and die selection, refer to specific product section in this manual.

To develop other product for swaging requires knowledge of materials, heat
treatment, product design, die design and performance of the final product.
Use only new genuine Crosby parts as replacements when servicing

or repairing Crosby products. Crosby products are to be considered as
sparking, unless otherwise noted.

Two decimal and fractional dimensions shown in catalog are intended as
nominal dimensions only. If three decimal dimensions are shown, contact
Kito Crosby for tolerance information.

Product Label Replacement: In accordance with ANSI Z535.4, Product
Safety Labels should be periodically inspected and cleaned. Product Safety
Labels should be replaced when they are no longer legible. Current Crosby
warning and application labels, for applicable products, are available from
Kito Crosby.

Warning and application instructions for specific products are included in
Section 17 of this catalog. The graphic below will appear on product pages for
which this information can be found:

A A A

APPLICATION AND WARNING INFORMATION
SECTION 17

© 2025 Kito Crosby. All Rights Reserved.



Abbreviations
Below are common symbols that appear on product pages within this catalog:

C
A
B

= Carbon
= Alloy

= Bronze
L = Hook supplied with latch kit

SS = Stainless steel

S or SC = Self colored, painted, or oiled

G = Coated for corrosion protection; may include hot dip galvanizing,
electrolytic depositing, dimetcoted, impact galvanizing, spraying, etc.

All ratings given in tons refer to short tons of 2,000 Ibs. Ratings given in metric tons equal 2,204 lbs, and are mentioned as
'tonnes' (t) or 'metric tons.' Hot-dip galvanized Crosby products meet or exceed ASTM A 153 requirements.

Symbols & Explanations

Below are common symbols that appear on product pages within this catalog:

QUIC-CHECK®

®

Lood Toid
Filigue Rl
o

C€

&
TA

TYPE APPROVED

QUIC-CHECK® is a patented concept developed by Kito Crosby’s research and development department that represents
our ongoing commitment to quality. QUIC-CHECK incorporates the strategic placement of marking indicators on traditional
rigging hardware to indicate reference points designed to enhance the safe and proper use of Crosby products.

Load Rated® is a registered trademark that identifies products that have the Working Load Limit indicated or affixed to them.

Fatigue Rated® is a registered trademark that identifies products that have proven to provide improved fatigue life (fatigue
resistance) in actual use.

Quenched & Tempered® is a registered trademark that identifies products that are heat treated utilizing our perfected quench
and tempering methods.

MAXTOUGH? is a registered trademark identifying products that are statistically verified to meet or exceed impact values of 42
Joules at -20° C (31 ftelbfat -4° F) based on a high level of confidence. The confidence level is an index of certainty.

The CE marking is an administrative marking with which the manufacturer orimporter affirms its conformity with
European health, safety, and environmental protection standards for products sold within the European Economic Area
(EEA).

The IECEx symbol indicates a product is approved by the International Electrotechnical Commission and meets
certification to standards relating to equipment for use in explosive atmospheres.

This symbol indicates Kito Crosby's Engineered Solutions department provides custom-designed variations of the
product to meet your specific project requirements. Engineered Solutions designs simple variations of off-the-shelf
products, as well as fully custom solutions for challenging applications.

Type Approved is a symbol that identifies products that have been type approved by a third party organization. Meeting a

standard can be declared as a result of Type Approval by a third party organization. Type Approval requires:

1. A Type Approval certificate that verifies that the product design complies with the referenced standard(s) and,

2. Amanufacturing survey (MSA) that verifies that the manufacturing location has been verified as capable of making the
product.

3. A product certificate must be made available that verifies that the product shipped meets the requirements of the Type
Approval and MSA. This product certificate must reference a serial number or PIC and is issued for each product produced.

Low Temperature Service Elevated Temperature Service
Crosby forged and cast steel products can be used in general service Crosby forged and cast steel products can be used in general service conditions
conditions down to temperatures of -40° F (-40° C). McKissick blocks can be up to temperatures of 400° F (204° C). The following should be considered
used in general service conditions down to temperatures of -4° F (-20° C). when operating up to temperatures of 400 ° F (204° C).
At temperatures from 0° F to -40° F (-18° C to -40° C), good rigging practice . . . .
requires special attention in the following areas. 1. Products that contain non-ferrous materials, and lubricants, plastics, etc.
may be adversely affected by high temperatures, and typically should not

1. Lifting should be performed at a steady rate. Shock loading should be exceed 200° F (93° C).

avoided. 2. Galvanized, plated or painted fittings may suffer some or total degradation
2. Equipment containing bearings should have increased inspection and of the surface finish.

maintenance schedule, and may require special lubrication. 3. Extended exposure to elevated temperatures can cause severe surface
3. Alllifting equipment should be given a thorough visual inspection before scaling and significant permanent reduction of properties.

each lift. 4, Repeated heating and cooling to room temperatures can result in temper
4. Remove nicks, gouges, or cracks by grinding (5% maximum material embrittlement.

removal).
5. Do not use fittings that have been welded or modified after leaving the For other operating temperatures or products, contact Kito Crosby Engineering.

factory.
6. If determined to be necessary by the user, lifting equipment should

undergo periodic inspection by dye penetrant or magnetic particle
7. surface inspection.

For operation at temperatures below -40° F (-40° C), consider 'Cold Tuff'
products or contact Kito Crosby Engineering.

© 2025 Kito Crosby. All Rights Reserved.
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THEREIS
NO EQUAL

When you choose Crosby and Gunnebo Industries products, you choose quality.

No other rigging, lifting, and securement hardware manufacturer delivers more trusted .
product solutions, education, and service as close to the point of use than Kito Crosby. .
If the contract reads, 'Crosby or equal,' remember...there is no equal.

Kito Crosby is built upon:
* Engineering & manufacturing excellence

* Unmatched quality&dependability —— e —

* World-class training programs Ses % pr
-ga“ls
 Exceptional service & technical support /

« Risk management tools E‘rfesources EP T < S %
« The broadest product po\follom fhemdustry \ T BT TS
'« Global distribution networkW|th local support ad]
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A faster, more convenient way to
find product information
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Introducing our completely redesigned digital catalog.

Access comprehensive, always up-to-date Crosby & Gunnebo Industries
product information and resources from your desktop or mobile device.

kitocrosby.com

kitocrosby.com © 2025 Kito Crosby. All Rights Reserved.



No other manufacturerin the industry
delivers the added value that you receive
when you choose Kito Croshy

ENGINEERING & MANUFACTURING EXCELLENCE

Kito Crosby boasts a global team of leading engineering experts, modern facilities, and state-of-the-
art processes that deliver unique and extensive capabilities to provide the highest quality products
on the market. Our Product Identification Code (PIC) traceability system helps ensure proper controls
are maintained throughout the entire manufacturing process, from raw material to finished goods.

UNMATCHED QUALITY & DEPENDABILITY

Our products provide consistent performance and enhanced material strength, ductility, and
resilience because of careful selection of raw material and the most scientifically sophisticated heat
treatment and quality control processes.

WORLD-CLASS TRAINING PROGRAMS

Kito Crosby is known for its world-class training program. Since 1991, we have trained more than
600,000 people through our in-person seminars, on-site safe rigging clinics, and self-paced online
course.

EXCEPTIONAL SERVICE & TECHNICAL SUPPORT

Customer service begins with product availability, a seamless order-placing process, and support
after the sale. At Kito Crosby, delivering exceptional service is a company-wide initiative driven by all
of our teams, including customer service, technical support, sales, distributor support, engineered
solutions, marketing, product management, and training departments.

RISKMANAGEMENT TOOLS & RESOURCES

We provide the most comprehensive product literature, in-person and online training in the industry.
Many Kito Crosby products are individually bagged or tagged with warning and proper application
information to help users control and manage factors of uncertain hazards.

THE BROADEST PRODUCT PORTFOLIO IN THE INDUSTRY

With leading brands, including Crosby, Gunnebo Industries, Crosby Straightpoint, Crosby
BlokCam, McKissick, Crosby IP, Crosby Feubo, and Speedbinders, Kito Crosby is the leading
source of rigging, lifting, and securement hardware. Our Engineered Solutions group is also
available to work with you on custom product designs to meet your specific requirements.

GLOBAL DISTRIBUTION NETWORKWITH LOCAL SUPPORT

Our global network of more than 3,000 authorized distributors means you have access to local
stock, ready to ship, and local service worldwide. No one else can provide more support closer to
the point of use than Kito Crosby.

©QO0O0ODOE
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Third Party Certification

ISO 9001 certification provides you:

« Third party certification that Kito Crosby meets the rigorous requirements of
ISO 9001.

« Third party proof that Kito Crosby’s quality assurance system is ongoing
through a comprehensive audit program.

¢ Third party proof that Kito Crosby meets the high standards of design,
manufacture, and service now demanded by global markets.

¢ Manufacturing accountability at all of Kito Crosby's facilities. This, in
addition to Kito Crosby’s comprehensive traceability system (PIC) and our
material verification program, provides total accountability.

< Audit savings. Sourcing from Kito Crosby saves you time and costs
associated with your audits or third party audits because, by being ISO 9001
certified, Kito Crosby is regularly audited by a third party.

¢ Global competitiveness. Sourcing from Kito Crosby positions you to be
competitive in more markets throughout the world. Many major end users who
operate internationally require their suppliers be ISO 9000 certified or offer
products that are produced by an ISO 9001-certified source.

¢ Along-term partner. Kito Crosby’s ability to meet ISO 9001 standards and
to maintain third party certification makes it clear that Kito Crosby is a long-
term partner you can depend on to provide the needed product at required
performance levels.

¢ Support. Kito Crosby will support committed distributors in their efforts to

define and accomplish what is needed for them to attain ISO 9002 certification.

DNV

MANAGEMENT SYSTEM
CERTIFICATE

This is to certy that the management syste

m ot
Crosby Group LLC - Crosby Tulsa

2857 Dawson Road, Tulsa, OK, 74101, USA
ioned in the appendix accompanying this certficate

has been found to conform to the Quality Management System standard.
1S0 9001:2015

scope:
ing and Manufacturing of Fittings for Chain and Wire

indard and Custom Lifting Clamps
nstruction, Energy, Industrial and

..................

Third party certification by product provides ™ %,
one or more of the following services: 7 "
« Inspection \ Srva J

* Certification Service
« Testing Service

This certification can be confirmed to their standards, the
customer’s standards, or the manufacturer’s own standards.
If requested at time of order, Kito Crosby will work with you to
certify any of our products to any third party organization.

Type Approved Products
Several products have been Type Approved by various third party organizations.
Type Approval requires:

THE A

1. AType Approval certificate that verifies that the product design complies with the referenced standard(s) and,
2. A manufacturing survey (MSA) that verifies that the manufacturing location has been verified as capable of

making the product.

3. A product certificate must be made available that verifies that the product shipped meets the requirements of the
Type Approval and MSA. This product certificate must reference a serial number or PIC and is issued for each

product produced.

Product Application

Seminar Workbook

Fundamentals of Rigging

' KITOCROSBY"

kitocrosby.com

Order popular training
resources online

* Rigging seminar workbooks

» Users Guide for Lifting pocket cards
* Wall charts

* Catalogs

RIGGING CARD

Shop now at:

kitocrosby.com/training

© 2025 Kito Crosby. All Rights Reserved.


http://www.dnv.com/assurance
http://kitocrosby.com/training

Ensure only genuine
products are being used
onyourjob site

Access and verify the authenticity of certificates for your Crosby & Gunnebo Industries products
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R I For authorized distributors to access
@® and generate customer certificates.

kitocrosby.com/certpro

CE
P

3 key questions about the
authenticity of your product:

Did you buy from an authorized Kito Crosby
distributor? It's important to only purchase product
through authorized distributors. Our global network
of authorized distributors are poised to provide you
local support and the many value added services
available from Kito Crosby.

Did you receive a Certificate of Conformance?
Always require a Certificate of Conformance to
provide assurance you are purchasing authentic
products. These certificates include the

item’s Product Identification Code (PIC) and
additional important information.

Your authorized distributor can generate
Certificates of Conformance online through Croshy
CertPro®at kitocrosby.com/certpro.

Other certificates are also available through
Crosby CertPro, including Material Certificates and
Type Approval Certificates.

Did you validate the Crosby CertPro certificate?
If you have any questions about the authenticity of
a Crosby CertPro certificate, you can verify it online
yourself through Crosby VerificationPro® at
kitocrosby.com/verificationpro.

VERIFICATION
® Foranyone looking to verify the
P R authenticity of a Crosby certificate.

kitocrosby.com/verificationpro

Gunnebo Industries certificates are now available on CertPro and VerificationPro.



https://www.kitocrsoby.com/resources/authenticate-your-product/
http://certpro.kitocrosby.com/ProductVerification.aspx
https://www.kitocrosby.com/resources/authenticate-your-product/
http://certpro.kitocrosby.com/ProductVerification.aspx
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World Standards
ISO 9001

The International Standardization Organization (ISO) brought
standardization to the international level in 1987 by defining three levels
of quality assurance. These are ISO 9001, ISO 9002, and ISO 9003.

1ISO 9001 is the most comprehensive level. This level involves design,
development, production, and shipping. A total of 20 quality system
elements apply to ISO 9001. ISO 9001 requires that all procedures,

work instructions, processes and related activities be documented.
Certification to ISO 9001 requires a third party audit of all facilities prior to
attainment and ongoing auditing every six months.

Certification to ISO 9001 is a solid foundation for transparency.
Attainment of ISO 9001 forms the basis for meeting other world
standards and provides customers with documented proof of the
organization’s ability to consistently provide product quality and
performance. Adherence to ISO 9001 is a major element of purchasing
contracts throughout the world.

Questions to ask your rigging provider
Do they meet ISO 9001 standards?

Are they an ISO 9001 certified company
or have an implementation schedule?

If not, how willthey support the future
needs of international companies and
the Department of Defense?

What other world standards of
performance to they meet?

Why choose Crosby

Kito Crosby makes the commitment and i Q“’%

investment needed to attain ISO 9001 ga

certification to support the needs of our et i

distributors and end users. I BMVEL ,-""
%, &

Kito Crosby facilities worldwide have B0 Ny

been awarded certification for our Quality

Assurance Program according to ISO 9001 by DET NORSKE

VERITAS (DNV).

The criteria outlined by ISO 9001 have been adopted by the
company through our ongoing quality programs. Quality has
been built into our products and corporate philosophy from the
beginning.

AMERICAN PETROLEUM INSTITUTE

The American Petroleum Institute (API) provides third party certification
for products used in the oil field and other petroleum related activities.

It provides quality assurance certification under the API-Q1 program.
Manufacturers who meet the criteria qualify to manufacture under the
API-Q1 program and utilize the API monogram. The API also provides
design and manufacturing criteria for API-8C. All oil field blocks should
meet API-8C criteria.

Questions to ask your rigging provider
Are they certified to API-Q1?

Do they have the capability to meet API-
8C when required?

Why choose Crosby

Kito Crosby is certified under API-Q1 to
manufacture blocks and sheaves for use in

the oil field. All oil field blocks are designed and
manufactured to API-8C requirements.

Licensed Under
API Spec 8C-0021

OTHER WORLD STANDARDS
American Bureau of Shipping (ABS)

Lloyds Register of Shipping (Lloyd’s)

DET NORSKE VERITAS (DNV)

Association of Belgian Industry for Safety and Health
(AIB-VINCOTTE) (AV) (VGS)

Control Organization of German Industry for Safety and Health (DIN)
Netherland Labor Inspection (Al)

Nuclear Regulatory Commission (NRC)

Defense Contract Administration Services Management Area (DCAS)
Registro Italiano Navale (RINA)

Questions to ask your rigging provider

What world standards are they familiar
with?

Can they demonstrate the ability to meet
these standards when needed?

Do they have the quality systems
and product peformance needed to
document adherence to these
standards?

CAD DRAWINGS

Download CAD files for most products.

kitocrosby.com/catalog

Crosby

kitocrosby.com

GUNNEBO

Industries

Why choose Crosby

Kito Crosby has demonstrated capability in various countries and
with many products. Kito Crosby actively participates in standards-
setting committees in both the United States and Europe and has
frequently certified shackles, sheaves, blocks, and hooks to various
world standards when required.

© 2025 Kito Crosby. All Rights Reserved.
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Material Properties

PROCESS

The material used in a forged fitting, such as carbon or alloy steel,
determines the potential properties. The manufacturing processes
determine what the properties will actually be. The material must be
special bar forging quality steel and fine grained. The heating of steel to
forging temperature must be properly controlled to ensure that the steel
is not 'injured' by overheating. Proper forging equipment and techniques
must be employed to assure proper material flow in the dies and

tooling. The heat treatment process must be well defined and precisely
controlled.

Questions to ask your rigging provider

What processes do they consider
important, and how do they select their
material?

Is the steel fine grained?

Are standards established to ensure
sufficient cleanliness of the steel?

Why choose Crosby

Kito Crosby's attention to material selection, forging techniques,
machining, and heat treatment processes assures the properties
required will be attained, thus providing superior performance of
the product. Kito Crosby has specific and demanding cleanliness
requirements.

TENSILE STRENGTH & DUCTILITY

The mechanical properties that are important when lifting a load under
normal conditions are tensile strength and ductility. The ability to carry a
load increases with the tensile (pulling) strength of the steel. The ability
of steel to deform in an overload condition is known as its ductility.

Both of these factors enter greatly into determining the working load
limit of a forging. Ductility is measured by standard engineering tests
of elongation and reduction of area. It is also measured by how much
deformation the fitting incurs when overloaded. The tensile strength
determines the actual working load, while ductility allows the product
to deform significantly when overloaded, thus giving warning before
ultimate failure.

Questions to ask your rigging provider

Do they have an active program to
determine tensile and ductility
properties?

Are testing audits performed
continuously on all products?

Is the actual deformation of a fitting
when overloaded a major consideration
for their shackles?

Why choose Crosby

Kito Crosby has an active program to determine tensile and ductility
properties, and testing audits are continuously performed on all
products. Kito Crosby’s design philosophy considers the deformation
of a fitting when loading is a key requirement.

FATIGUE PROPERTIES

The mechanical properties of steel when a load is repeatedly applied is
known as its fatigue strength. Fatigue testing determines the ability of a
material to withstand repeated applications of a load. The load by itself
may be too small to produce a failure. There are three factors involved
when considering fatigue strength: the number of cycles at which a
crack initiates, the number of cycles at which the crack starts to grow,
and the number of cycles at which the fitting fails. One accepted method
of fatigue rating fittings is to test them to 1-1/2 times the working load
limit for 20,000 cycles, without failure. This standard test is accepted as
indicating indefinite life when used within the working load limit under
normal circumstances.

Questions to ask your rigging provider

Does the material selection process
recognize fatigue properties?

Do they have an active program to
design and test fatigue properties?

Is there a program in place to fatigue
rate all load-bearing products that are
used in critical applications?

Why choose Crosby

Kito Crosby has an active program to determine fatigue properties.
Included in this program is the use of finite element design methods
to predict possible weak areas, which in turn allows us to design in
superior fatigue properties.

Kito Crosby specifies material of specific cleanliness and guaranteed
hardenability which enhances fatigue. We design and manufacture
products with fatigue in mind and ensure all load-bearing products
used in critical applications being fatigue rated.

IMPACT PROPERTIES

The mechanical properties of steel when a load is rapidly applied is
known as its impact strength. Impact tests are made by applying a
sudden load to a test piece and measuring the energy absorbed when
the specimen breaks. The tougher the material, the greater the energy
required to break the piece. A brittle piece can absorb virtually no energy
upon breaking. The Charpy V Notched Impact test is one common
method of performing the testing and measurement. Fittings must

be able to have impact strengths that match the requirements of their
application at all temperatures, even low temperatures commonly found
in winter conditions. The difficulty of crack initiation and crack growth
under impact is an important consideration.

Questions to ask your rigging provider

Does the material selection process
recognize impact properties?

Do they have an active program to
perform actual testing of impact
properties?

Do they recognize the need for good
impact properties?

Why choose Crosby

Klto Crosby recognizes the importance of impact properties and
has an active program to determine impact properties at various
temperatures of each material used in the various heat treat
conditions.

Our products are designed to be used in a wide range of
temperatures. Kito Crosby specifies material of specific cleanliness
and guaranteed hardenability which enhances fatigue and impact
properties.

PERFORMANCE

Performance of a fitting requires a tensile strength that meets working
load limits, ductility that allows deformation when overloaded, fatigue
properties that support repeated use, and impact properties that provide
toughness. All of these properties are essential if the product is to
perform time after time in adverse conditions. They are also important
to assure that the inspection criteria set forth by ANSI will effectively
monitor the ability of the fitting to continue in service.

Questions to ask your rigging provider

Does the fitting have required tensile
strength, ductility, fatigue, and impact
properties?

Are all material properties met?

Why choose Crosby

Kito Crosby designs its fittings to include required working load
limits and design factors. Equally important are the ductility, fatigue,
and impact properties. We provide you with material properties that
minimize the risk of failure. No shortcuts in processing are made to
save cost while sacrificing any of these performance elements.

Material properties by product group (value added qualities)

Tensile Strength —Hooks, Shackles, Turnbuckles, Chain Fittings (Kito Crosby can provide typical hardness, tensile, and typical yield strength values.)
Ductility - Hooks, Shackles, Turnbuckles, Chain Fittings (Kito Crosby can provide typical reduction of area and elongation values upon special request.)
Impact Properties - Hooks, Shackles, Turnbuckles, Chain Fittings (Kito Crosby’s quenched and tempered products have enhanced impact properties for greater toughness at all temperatures.

Charpy impact properties are available if requested at time of order.)

Fatigue Properties — Hoist Hooks, Shackles, Eye Bolts, Turnbuckles, Swivel Hoist Rings, Chain Fittings, Snatch Blocks are fatigue rated to 20,000 cycles at 1-1/2 times the WLL.
(Croshy products are designed to meet specific fatigue performance levels. If requested at time of order, these fatigue properties can be provided.)

Proof Testing — All products (Proof testing and certification are furnished standard with some products. If requested at time of order, proof testing certification is available for most of the Crosby
remaining product line, with the exception of swage sockets and sleeves, spelter sockets, thimbles, etc.)

QC 1400 Audits — Hoist Hooks only [Kito Crosby’s QC 1400 program provides reduction of are and elongation values, as well as hardness, tensile, and yield strength values for each production lot of
hoist hooks. These factors are traceable by the Product Identification Code (PIC).]

MAG Certification, Ultrasonic, X-Ray & Dye Penetrant Testing — All products (If requested at time of order, different non-destructive testing and certification is available.)
Chemistry Analysis — All products (Each heat of steel is individually verified to confirm chemical analysis prior to manufacturing.)
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Heat Treatment

The heat treatment of steel is an ancient art and science that dates back to the Iron Age. Today, it has been refined to a
sophisticated science. It is now possible to greatly enhance the strength, ductility, and resilience of steel through a properly
controlled heat treatment process. The 'as forged' fitting results in variability that is detrimental in applications that require
toughness. Normalizing, spheroidized annealing, and quench and tempering are heat treat processes. Proper heat treatment
eliminates the risk of cooling variation at the forging process. This is true of all steels regardless of material grades.

All Crosby fittings that are load bearing components are heat treated to minimize risk. We do not take shortcuts for the sake of
cutting cost. A non-heat treated product compromises the performance ability of that product.

Microstructures for various heat treatment processes

AS FORGED

QUENCHED & TEMPERED

Quenching and tempering of steel has been found to be the heat
treatment best suited to fully develop the strength and enhance the grain
flow of carbon and alloy forgings.

The quenched and tempered product will deform before ultimate failure,
thus giving warning.

The quenching process is rapid cooling in water or oil, after heating,

to form a strong but brittle structure. The tempering process is the
reheating of the steel to obtain the desired strength while increasing the
ductility and toughness.

Quench and tempering provides the consistency of performance needed
by all critical applications, especially overhead lifting.

Questions to ask your rigging provider

Are load-bearing fittings heat treated,
and what type of heat treatment is used?

What products do they quench and
temper, and are their products exposed
to high-stress quenched and temper?

If not, why are they willing to accept
inferior impact toughness properties of
non-quenched and tempered products?

Some supply critical fittings in 'as
forged' or 'as cast' condition, and many
normalize their forgings but do not
quench and temper.

COLD TUFF®

Why choose Crosby

Crosby fittings are exposed to high stress applications, designed as
load-bearing elements, and are quenched and tempered.

The Crosby Quenched & Tempered process is the most consistent

method of assuring that every fitting performs as needed, especially
in overhead lifting.

MATERIAL CONTROL

The proper heat treatment of forged fittings depends on the appropriate
selection of materials and use of heat treat procedures. Fine grained,
special bar forging quality steel of specific cleanliness requirements and
guaranteed hardenability in the appropriate grades must be used.

Proper selection of steel is not enough, however. The control and
management of these steels, from purchase through the entire
manufacturing process, is essential to assure that the proper results
are attained in the designated product. This control should utilize a
production traceability program.

Questions to ask your rigging provider

Do they have an identification code
forged into the product that traces mate-
rial back to verified certification?

Are all heat records maintained by the
traceability code?

Most do not provide traceability of
material.

Why choose Crosby

Crosby products have Product Identification Codes (PICs) for
material control, from receipt and verification of steel throughout the
entire manufacturing process.

Kito Crosby can provide certified material analysis for each
production lot.

ULTIMATE STRENGTH, DUCTILITY,
IMPACT & FATIGUE PROPERTIES

The mechanical properties of steel when a load is very rapidly applied is
known as its impact strength. Forged fittings must be able to have impact
strengths tha