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FOREWORD

This American National Standard, Safety Standard for Cableways, Cranes, Derricks, Hoists, Hooks, Jacks, and Slings, has
been developed under the procedures accredlted by the American National Standards Instltute (ANSI) This Standard had
i A 2 2 American
he annual

olving the
luseum of
Safety, the American Engineering Standards Committee (AESC) [later changed to American Standards Association (ASA),
then o the United States of America Standards Institute (USASI), and finally to ANSI], Departmentof Labor — Sthte of New
Jersey, Department of Labor and Industry — State of Pennsylvania, and the Locomotive Crahe Manufacturers Agsociation.
OnJune 11,1925, the AESC approved the ASME Safety Code Correlating Committee’s recommmendation and authorized the
projeft with the U.S. Department of the Navy, Bureau of Yards and Docks, and ASME as sponsors.

In March 1926, invitations were issued to 50 organizations to appoint representatives to a Sectional Comnpittee. The
call for organization of this Sectional Committee was sent out October 2, 1926,)and the Committee was organized on
November 4, 1926, with 57 members representing 29 national organizations.

Commencing June 1, 1927, and using the eight-page Code published by ASME in 1916 as a basis, the| Sectional
Comrpittee developed the “Safety Code for Cranes, Derricks, and Hoists.” The early drafts of this safety cod¢ included
requifements for jacks, but due to inputs and comments on those drafts; the Sectional Committee decided in 1938 to make
the rgquirements for jacks a separate code. In January 1943, ASA’B30.2-1943 was published addressing a mpltitude of
equipment types, and in August 1943, ASA B30.1-1943 was<published addressing only jacks. Both documents were
reaffirmed in 1952 and widely accepted as safety standards.

Due¢ to changes in design, advancement in techniques, aiid general interest of labor and industry in safety, the¢ Sectional
Comrpittee, under the joint sponsorship of ASME and the Bureau of Yards and Docks (now the Naval Facilities Eppgineering
Commpand), was reorganized on January 31, 1962, with 39 members representing 27 national organizationg. The new
Committee changed the format of ASA B30.2-1943 so that the multitude of equipment types it addressed could be
published in separate volumes that could ¢ompletely cover the construction, installation, inspection, testing, mainte-
nancg, and operation of each type of equipment that was included in the scope of ASA B30.2. This format change resulted
in 834:.3, B30.5,B30.6,B30.11, and B30:16 being initially published as “Revisions” of B30.2, with the remainder|of the B30

1

volunpes being published as totally new volumes. ASA changed its name to USASI in 1966 and to ANSI in 1969, which
resulted in B30 volumes from 194316 1968 being designated as ASA B30, USAS B30, or ANSI B30, depending on/their date
of puplication. In 1982, the Conimittee was reorganized as an Accredited Organization Committee operating under
procegdures developed by -ASME and accredited by ANSI.

This Standard presentsa.coordinated set of rules that may serve as a guide to government and other regulatpry bodies
and rhunicipal authofities responsible for the guarding and inspection of the equipment falling within its 4cope. The
suggestions leading to'accident prevention are given both as mandatory and advisory provisions; compliance|with both
types|may be réquired by employers of their employees. In case of practical difficulties, new developmentg, or unne-
cessaly hardship, the administrative or regulatory authority may grant variances from the literal requirementq or permit
the uge of other devices or methods, but only when it is clearly evident that an equivalent degree of protectionlfis thereby
secured,Fo secure uniform application and interpretation of this Standard, administrative or regulatory authprities are
urged TO CONSUIT tiTe B30 COMIMITIEE, I accordance with the format described i Section 1X of the B30 Standard Intro-
duction, before rendering decisions on disputed points.

Safety codes and standards are intended to enhance public safety. Revisions result from committee consideration of
factors such as technological advances, new data, and changing environmental and industry needs. Revisions do notimply
that previous editions were inadequate.

The first edition of ASME B30.9 was issued in 1971; new editions were published in 1984, 1990, 1996, 2003, 2006, and
2010. The 2014 edition contained extensive revisions including the use of the term load handling to recognize that the
load could be moving vertically or horizontally, and removal of the rated load tables, and addressed personnel compe-
tence and translations. The 2018 edition contained guidance concerning the inspection of stored slings, rigger respon-
sibilities, and an entire chapter dedicated to high performance roundslings. This 2021 edition contains the new

vii
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Nonmandatory Appendix A on Sling Protection, a new definition of endless sling (alloy chain), and updated sections
addressing proof test requirements, rated load, and operating practices, as well as other updates.

This Volume of the Standard, which was approved by the B30 Committee and by ASME, was approved by ANSI and
designated as an American National Standard on September 9, 2021.

viii
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B30 STANDARD INTRODUCTION

SECTION I: SCOPE

The ASME B30 Standard contains provisions that apply

construction, installation, operation, inspection,

to th

testiig, maintenance, and use of cranes and other
lifting and material-movement-related equipment. For
the cpnvenience of the reader, the Standard has been
divided into separate volumes. Each volume has been
writt¢n under the direction of the ASME B30 Standards
Committee and has successfully completed a consensus
apprqval process under the general auspices of the Amer-
ican INational Standards Institute (ANSI).

As
dard

B30.1

B30.2

B30.3
B30.4
B30.5
B30.6
B30.7
B30.9
B30.9
B30.1
B30.1

= O

B30.1
B30.13

N

B30.1
B30.1

[S20

bf the date of issuance of this Volume, the B30 Stan-
comprises the following volumes:

Jacks, Industrial Rollers, Air Casters, and
Hydraulic Gantries

Overhead and Gantry Cranes (Top Running
Bridge, Single or Multiple Girder, Top Running
Trolley Hoist)

Tower Cranes

Portal and Pedestal Cranes

Mobile and Locomotive Cranes
Derricks

Winches

Floating Cranes and Floating Derricks
Slings

Hooks

Monorails and Underhung Cranes (withdrawn
2018 — requirements found in latest revision
of B30.17)

Handling Leads'Suspended From Rotorcraft

Storage/Retrieval (S/R) Machines and
Associated Equipment

Side’Boom Tractors

Mobile Hydraulic Cranes (withdrawn 1982 —

requirements found in latest revision of

B30.21 Lever Hoists

B30.22 Articulating Boom Cranes

b50.25 Personnel Lifting Systems

B30.24 Container Cranes

B30.25 Scrap and Material Handlers

B30.26 Rigging Hardware

B30.27 Material Placement Systems

B30.28 Balance Lifting Units

B30.29 Self-Erecting Tewer Cranes

B30.30 Ropes

B30.31 Self-Propelled, Towed, or Remote-Coptrolled
Hydraulic Platform Transporters®

B30.32 Unmanned Aircraft Systems (UAS) Uped in

Inspection, Testing, Maintenance, gnd Lifting
Operations®

SECTION II: SCOPE EXCLUSIONS

Any exclusion of, or limitations applicable to, the equip-
ment, requirements, recommendations, or operations
contained in this Standard are established in the affected
volume’s scope.

SECTION Ill: PURPOSE

The B30 Standard is intended to

(a) prevent or minimize injury to workers, and other-
wise provide for the protection of life, limb, and property
by prescribing safety requirements

(b) provide direction to manufacturers
employers, users, and others concerned with,
sible for, its application

(c) guide governments and other regulatory bodies in
the development, promulgation, and enfor¢ement of
appropriate safety directives

owners,
r respon-

SECTION IV: USE BY REGULATORY AGENCIES

B30.16
B30.17

B30.18

B30.19
B30.20

B30.5)
Overhead Underhung and Stationary Hoists

Cranes and Monorails (With Underhung Trolley
or Bridge)

Stacker Cranes (Top or Under Running Bridge,
Multiple Girder With Top or Under Running
Trolley Hoist)

Cableways
Below-the-Hook Lifting Devices

Xi

These volumes may be adopted in whole or in part for
governmental or regulatory use. If adopted for govern-
mental use, the references to other national codes and
standards in the specific volumes may be changed to
refer to the corresponding regulations of the govern-
mental authorities.

! This volume is currently in the development process.
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SECTION V: EFFECTIVE DATE

(a) Effective Date. The effective date of this Volume of
the B30 Standard shall be 1 yr after its date of issuance.
Construction, installation, inspection, testing, mainte-
nance, and operation of equipment manufactured and
facilities constructed after the effective date of this
Volume shall conform to the mandatory requirements
of this Volume.

(b) Existing Installations. Equipment manufactured

Upon receipt by the Secretary, the request will be
forwarded to the relevant B30 Subcommittee for consid-
eration and action. Correspondence will be provided to the
requester defining the actions undertaken by the B30
Standards Committee.

SECTION IX: REQUESTS FOR INTERPRETATION

The B30 Standards Committee will render an interpre-
tation of the provisions of the B30 Standard. An Interpre-

and facilities constructed prior to the effective date of
this Volume of the B30 Standard shall be subject to
the inspe¢tion, testing, maintenance, and operation re-
quirements of this Standard after the effective date.

It is notjthe intent of this Volume of the B30 Standard to
require retrofitting of existing equipment. However, when
an item is|being modified, its performance requirements
shall be rgviewed relative to the requirements within the
current vplume. The need to meet the current require-
ments shall be evaluated by a qualified person selected
by the oWner (user). Recommended changes shall be
made by the owner (user) within 1 yr.

SECTION VI: REQUIREMENTS AND RECOMMENDATIONS

Requirgments of this Standard are characterized by use
of the word shall. Recommendations of this Standard are
characterized by the word should.

SECTION VII: USE OF MEASUREMENT UNITS

This Stgndard contains SI (metric) units as well as U:S;
Customary units. The values stated in U.S. Customaryits
are to be rpgarded as the standard. The SI units are'adirect
(soft) conjersion from the U.S. Customary units:

SECTION VIIl: REQUESTS FOR REVISION

The B3 Standards Committee will~eonsider requests
for revisign of any of the volumeswithin the B30 Standard.
Such reqyests should be directed‘to

Secretary, B30 Standards Committee
ASME Standards and Certification

Tiwo ParksAvenue
New York,"NY 10016-5990

tation Submittal Form is available on ASME’s webgite at
http://cstools.asme.org/Interpretation/Interpretation-
Form.cfm.

Phrase the question as a request for an interpretation of
a specific provision suitable for general. Understapding
and use, not as a request for approval of a proprjetary
design or situation. Plans or drawings that explajn the
question may be submitted\te”clarify the ques$tion.
However, they should notcontain any proprigtary
names or information. Read-carefully the note addrgssing
the types of requests that the B30 Standards Comittee
can and cannot cefisider.

Upon submittal) the request will be forwarded to the
relevant B30 Subcommittee for a draft response, which
will then be subject to approval by the B30 Stanfards
Committee prior to its formal issuance. The B30 Standards
Comniittee may rewrite the question for the sake of clarity.

Intérpretations to the B30 Standard will be avadfilable
online at https://cstools.asme.org/Interpret'jtion/
SearchInterpretation.cfm.

SECTION X: ADDITIONAL GUIDANCE

The equipment covered by the B30 Standard is syibject
to hazards that cannotbe abated by mechanical meays, but
only by the exercise of intelligence, care, and cornmon
sense. It is therefore essential to have personnel involved
in the use and operation of equipment who are compjetent,
careful, physically and mentally qualified, and traiped in
the proper operation of the equipment and the handling of
loads. Serious hazards include, but are not limitgd to,
improper or inadequate maintenance, overloading, [drop-
ping or slipping of the load, obstructing the free passpge of
the load, and using equipment for a purpose for which it
was not intended or designed.

The B30 Standards Committee fully realizes the ignpor-
tance of proper design factors, minimum or max{mum

Requests shiould be in the following format:
Volume: Cite the designation and title of the volume.
Edition: Cite the applicable edition of the volume.
Subject:  Cite the applicable paragraph number(s) and
the relevant heading(s).
Request: Indicate the suggested revision.
Rationale: State the rationale for the suggested revision.

Xii

dimensions, and other Hmiting criteria of wire rope or
chain and their fastenings, sheaves, sprockets, drums,
and similar equipment covered by the Standard, all of
which are closely connected with safety. Sizes, strengths,
and similar criteria are dependent on many different
factors, often varying with the installation and uses.
These factors depend on

(a) the condition of the equipment or material

(b) the loads
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(c) the acceleration or speed of the ropes, chains,
sheaves, sprockets, or drums

(d) the type of attachments

(e) the number, size, and arrangement of sheaves or
other parts

(f) environmental conditions causing corrosion or
wear

(g) many variables that must be considered in each in-
dividual case

The requirements and recommendations provided in
the volumes must be interpreted accordingly, and judg-
ment used in determining their application.

xiii
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ASME B30.9-2021
SUMMARY OF CHANGES

Following approval by the ASME B30 Committee and ASME, and after public review, ASME B30.9-2021 was approved by
the Amerjcan National Standards Institute on September 9, 2021.

ASME B3(.9-2021 includes the following changes identified by a margin note, (21).

Page Location Change

xi B30 Standard Introduction Updated

1 Section 9-0.2 Definition of endless sling (alloy chain)wadded
3 Section 9-0.3 Revised

3 Section 9-0.6 Updated

5 9-1.3.1 Subparagraph (b) revised

6 Figure 9-1.0-1 [lustration (f) added

9 9-1.9.6 Subparagraph (f) revised

9 9-1.10.4 (1) Subparagraph {d) revised

(2) Subparagraply,(p) added

12 Section 9-2.5 Subparagraph\(b)(7) added
12 9-2.6.1 (1) Subparagraph (b) revised
(2) Subparagraph (c) added and subsequent subparagraph
redesignated
16 9-2.10.4 Subparagraph (d) revised
22 9-3.10.4 Subparagraph (d) revised
24 Section 9-4.5 Subparagraph (b)(7) added
24 9-4.6.1 (1) Subparagraph (a) revised
(2) Subparagraph (b) added and subsequent subparagraph
redesignated
29 9-4.10.4 Subparagraph (d) revised
30 Section 9-5.5 Subparagraph (b)(7) added
32 9-5.6.1 (1) Subparagraph (a) revised
(2) Subparagraph (b) added and subsequent subparagraph
redesignated
34 9-5.10.4 Subparagraph (d) revised
36 Section 9-6.5 Subparagraph (b)(7) added
36 (J‘ (1.6.1 (1) Subyalaslayh (Q) lCViDCd

(2) Subparagraph (b) revised and subsequent subparagraph
redesignated and revised

38 Table 9-6.10.1-1 Title revised

39 9-6.10.4 Subparagraph (d) revised

41 Section 9-7.5 Subparagraph (b)(8) added
41 9-7.6.1 (1) Subparagraph (a) revised

(2) Subparagraph (b) added and subsequent subparagraph
redesignated

Xiv
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Page Location Change
44 9-7.10.4 Subparagraph (d) revised
45 Nonmandatory Appendix A Added

XV
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Chapter 9-0
Scope, Definitions, Personnel Competence,
Rigger Responsibilities, Translations, and References

SECTION 9-0.1: SCOPE OF ASME B30.9

Volume B30.9 includes provisions that apply to the
fabri¢ation, attachment, use, inspection, testing, and
maintenance of slings used for load-handling purposes,
used fin conjunction with equipment described in other
volumes of the B30 Standard, except as restricted in
ASME B30.12 and ASME B30.23. Slings fabricated
from jalloy steel chain, wire rope, metal mesh, synthetic
fiber [rope, synthetic webbing, and polyester and high
perfofmance fiber yarns in a cover(s) are addressed.

SECTIION 9-0.2: DEFINITIONS

abnonmal operating conditions: environmental conditions
that are unfavorable, harmful, or detrimental to or for the
operation of a sling such as excessively high or low
ambient temperatures, exposure to weather, corrosive
fumes, dust-laden or moisture-laden atmospheres, and
hazandous locations.

abrasjon: the mechanical wearing of a surface resulting
from [frictional contact with other materials oxr objects.

anglelof choke: the angle formed in a sling body as it passes
throujgh the choking eye or fittings.

anglelof loading: the acute angle between the sling leg and
the plane perpendicular to the-direction of applied force,
somefimes referred to as horizontal angle when lifting
(see Figure 9-1.5-1).

baskett hitch: a method,0frigging a sling in which the sling
is pagsed around the load, and both eye openings or end
fittings are attached to a hook, shackle(s), or other load-
handling devicé,

body ((sling)=that part of a sling between the eyes, end
fittings,\or loop eyes.

cable-laid rope sling, mechanical joint:(a wire fope sling
made from a cable-laid wire rope With eyes fabricated
by swaging one or more metal sleeyiés‘over eachfrope junc-
tion.

choker hitch: a method of rigging a sling in whigh one end
of the sling is passed around the load, then thrqugh itself,
an eye opening, an-end fitting, or other dgvice, and
attached to a hookf$shackle, or other load-handling device.

component: any load-bearing element of [the sling
including the)chain, wire rope, metal mesh,|synthetic
rope, synthetic webbing, roundsling core yarns, thread,
and fittings, as applicable.

component strength: the published or industry accepted
minimum breaking strength or minimum breaking force
of the weakest component of the sling.

coupling link:
mechanical coupling link: a nonwelded crofss-pinned
link used as a connector to join a sling leg to [a fitting.
welded coupling link: an alloy steel welded link used as a
connector to join alloy steel chain to another coniponent of
the sling

cross rod: awire used to join spirals of metal mesh to form
the complete fabric.

D/d ratio: the ratio between the curvature talfen by the
sling, D, and the diameter of the wire rope, synthetic rope,
or chain, d.

denier: a mass-per-unit-length measure equal to the
weight in grams of 9 000 m of the material. Qenier is a
direct numbering system in which the lower numbers
represent the finer sizes and the higher numbers the
coarser sizes.

design factor: the ratio between the designed breaking

braided wire rope: a rope formed by plaiting component
wire ropes.

braided wire rope sling: a sling made from braided rope.

bridle sling: a sling composed of multiple legs with the top
ends gathered in a fitting that attaches to a hook, shackle,
or other load-handling device.

cable-laid rope: a type of wire rope composed of six indi-
vidual wire ropes laid as strands around a wire rope core.

load of the fabricated sling and the rated load of the sling.

designed breaking load: the minimum load at which a
newly fabricated and unused sling is expected to break
when loaded to destruction in direct tension.

endless sling (alloy chain): a chain sling made from one
continuous length of alloy chain with both ends joined
by a welded link or mechanical coupling link.
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endless sling (wire rope): a wire rope sling made endless
from one continuous length of cable-laid or strand-laid
rope with ends joined by one or more metallic fittings
(mechanical joint).

eye opening: the opening in the end of a sling for the attach-
ment of the hook, shackle, or other load-handling device or
the load itself.

fabric (metal mesh): the flexible portion of the sling exclu-
sive of end fittings consisting of a series of transverse

master coupling link: an alloy steel welded coupling link
used as an intermediate connector to join alloy steel chain
to a master link.

master link: a link used to gather the leg(s) of a sling.

mechanical splice (wire rope): a splice formed by swaging
one or more metal sleeves over the wire rope to form a
loop or eye.

original language(s): language(s) used by the manufac-

spirals and cross rods.

fabric length (metal mesh): the distance of metal mesh
between the end fittings.

fabric thidkness (metal mesh): the nominal overall thick-
ness of the spirals.

fabrication efficiency: the strength of the fabricated sling,
as a percegntage of the material strength prior to fabrica-
tion.

fitting: any load-bearing hardware used to fabricate the
sling suchjas a swage sleeve for wire rope or a coupling link
for alloy ¢hain, or an end attachment such as a hook or
master link.

flemish eyg splice: a mechanical splice formed by unlaying
the wire fope body into two parts and reforming it to
create a lgop or eye. The splice is completed by pressing
(swaging)| a metal sleeve over the rope juncture.

grommet (wire rope): a wire rope sling made endless from
one continuous strand (strand-laid) formed to make a six-
strand rope with a strand core, or one continuous rope
(cable-1did) formed to make a body of six_repes
around a rope core. The strand or rope ends (as-applica-
ble) are hfand-tucked into the body.

hand-tucked splice (wire rope and syntheticrape): aloop or
eye formed in the end of a rope by tucking the ends of the
strands b3ck into the main body of the repe in a prescribed
manner.

high tenagity fiber: fiber that¢has a tenacity of 15 g per
denier or|higher.

hitch (hitghed): a methods of rigging (attaching) a sling
temporarlly to a load ot object for the purpose of load
handling.

load-bearing splice (web sling): that part of a sling that is
lapped arld ‘secured to become an integral load-bearing

turan tao davalon and uarify o dior dn ot ot o and
tHHeF—to—aeveropahaverty-proadceHRStruetoh S

manual(s).

ply: a layer of load-bearing webbing used in\a) Synthetic
webbing sling.

poured socket: a fitting into which“a*broomed and
degreased wire rope is inserted. /The/wire rope ig then
secured within the socket by/filling the socket|bowl
with special molten metal or_resin materials.

proofload: the specificload applied in the performange ofa
proof test.

proof test: a nondéstructive tension test of the sling or
components.

qualified person: a person who, by possession of a tecog-
nized degree'or certificate of professional standing|in an
applicable field, or who, by extensive knowledge, training,
and-experience, has successfully demonstrated the gbility
tosolve or resolve problems relating to the subject matter
and work.

rated load: the maximum allowable working load ¢stab-
lished by the sling manufacturer. The terms rated capacity
and working load limit are commonly used to degcribe
rated load.

reach (alloy steel chain sling): see sling length.
return loop: see turnback swaged eye splice (wire fope).

service:
normal: service that involves handling of loads within
the rated load.
severe: service that involves normal service cojupled
with abnormal operating conditions.
special: service that involves operation, other| than
normal or severe, that is identified by a qualified p¢rson.

shall: a word indicating a requirement.

shock load: a momentary increase in the force appligdd to a

part of the sling.

load handling: the act of lifting or pulling a load from one
location to another by using a sling as the connector
between the load and the load-handling equipment.

loop eye (web sling): the opening formed when a length of
webbing is folded back upon itself and sewn to the sling
body, thereby forming a bearing point.

shng-—eatnsed-bythe suddenmovement—shiftng, or
arresting of a load.

short splice (synthetic rope endless sling): a splice formed
by joining the two opposite rope ends by tucking the
strands into the main body of the rope in a prescribed
manner.

should: a word indicating a recommendation.

sling: an assembly as described in this Volume used for
load handling.
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sling body: see body (sling).

sling length: the distance between the extreme bearing
points of the sling assembly, except that the length dimen-
sion for wire rope slings excludes the gathering ring or
master link in the length dimension.

sling manufacturer (fabricator): a person or company
assembling or fabricating the sling(s). The sling manufac-
turer and the manufacturer of the sling components may
or may not be the same entity.

(c) ensuring the rated load of the rigging equipment as
selected and configured is sufficient for the load to be
handled, based on the number oflegs, hitch configuration,
and effects of angles

(d) properly attaching the rigging equipment to the
hook, shackle, or other load-handling device

(e) ensuring that rigging equipment is adequately
protected from abrasion, cutting, or other damage
during load-handling activities

spiral (metal mesh): a single transverse coil of wire that is
the basic element from which metal mesh is fabricated.

straight-line hitch: a method of rigging a sling in which an
eye opening, end fitting, or one end of the sling is attached
to thelload, and the other eye opening, end fitting, or end of
the sling is attached to a hook, shackle, or other load-hand-
ling device.

strang-laid rope: a wire rope made with strands (usually
six to|eight) formed around a fiber core, wire strand core,
or indlependent wire rope core (IWRC).

swaged socket: an end fitting into which a wire rope is
inserted and then permanently attached by mechanical
compfression applied to the socket shank.

tenacjty: measurement of strength of the fiber or yarn
wherp strength is defined as the force divided by the
lineaf density. This is typically expressed as grams
force|per denier (gpd).

turnbuck swaged eye splice (wire rope): amechanical splice
in whjch the rope is looped back on itself and secured with
one ¢r more metal sleeves. The term return‘loop is
commonly used to describe a turnback swaged eye.

vertidal hitch: see straight-line hitch.

yarn:|a generic term for a continuous-strand of fibers.

SECT/ION 9-0.3: PERSONNEL COMPETENCE

Pefsons performing theMunctions identified in this
Volume shall, through education, training, experience,
skill, Jand physical ability, as necessary, be competent
and dapable to perform the functions as determined by
the employer ofemployer’s representative.

SECT/ION-9-0.4: RIGGER RESPONSIBILITIES

Rigaers-assiened-to-aload-handlineactivitrshallata
geersassighea—+to—a—+reda-aah -£aetvY-Shdih—ata

{Hrigsingsthe loadinamanner-to-ensure-bglance and
stability during the load-handling activity
(g) knowing and understanding the applicable signals
for the equipment in use
(h) installing and using a tag line(s) when
load control is required

hdditional

SECTION 9-0.5: ORIGINAL AND TRANSLATED
TECHNICAL AND SAFET)Y-
RELATED INFORMATION

(a) 1f the manufacturer provides insfructions
[manual(s),~warnings labels, usage decals/| etc.] for
the operation; inspection, and maintenance of the sling

(1)>the instructions shall be provided in 4 language
specified by the purchaser at the time of the initial sale by
theZmanufacturer

(2) any pictograms used shall be describped in the
instructions, and the pictograms should corpply with
ISO 7000, ISO 7296, or other recognized fource, if
previously defined

(b) If the original language instructions are 1ranslated,
the process shall meet professional translation industry
standards, which include, but are not limited to, the
following:

(1) translating the complete paragraph|message,
instead of word by word

(2) ensuring grammatical accuracy

(3) preservingthe source document contept without
omitting or expanding the text

(4) translating the terminology accurately

(5) reflecting the level of sophistication of the
original document

(c) Ifthe original language instructions are franslated,
the finished translation shall be verified for cpmpliance
with (b)(1) through (b)(5) by a qualified person
having an understanding of the technical dontent of

minimum, be responsible for

(a) ensuring the weight of the load and its approximate
center of gravity have been obtained, provided, or calcu-
lated

(b) selecting the proper rigging equipment, inspecting
it, and complying with the applicable operating practices
according to the criteria of the applicable ASME B30
volume (i.e., ASME B30.9, ASME B30.10, ASME B30.20,
ASME B30.23, ASME B30.26)

the subject matter.

SECTION 9-0.6: REFERENCES

The following is a list of publications referenced in this
Standard:

ASME B30.10-2014, Hooks

ASME B30.12-2011, Handling Loads Suspended From
Rotorcraft

ASME B30.20-2013, Below-the-Hook Lifting Devices

(21)
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ASME B30.23-2011, Personnel Lifting Systems

ASME B30.26-2015, Rigging Hardware

Publisher: The American Society of Mechanical Engineers
(ASME), Two Park Avenue, New York, NY 10016-5990
(www.asme.org)

ASTM A391/A391M-01, Standard Specification for Grade
80 Alloy Steel Chain

ASTM A586-98, Standard Specification for Zinc-Coated
Parallel and Helical Steel Wire Structural Strand and

CI 1305-09, Polyester (PET) Fiber Rope, 12-Strand Single
Braid Construction

CI 1310-09, Nylon (Polyamide) Fiber Rope, Double Braid
Construction

CI 1311-09, Polyester (PET) Fiber Rope, Double Braid
Construction

CI 1905-14, Synthetic Roundslings

CI2001-04, Fiber Rope Inspection and Retirement Criteria

Publisher: The Cordage Institute (CI), 994 Old Eagle School

Zinc-Copted Wire for Spun-in-Place Structural Strand

ASTM A9(Q6/A906M-02, Standard Specification for Grade
80 and [irade 100 Alloy Steel Chain Slings for Overhead
Lifting

ASTM A952/A952M-02, Standard Specification for Forged
Grade 80 and Grade 100 Steel Lifting Components and
Welded| Attachment Links

ASTM A973/A973M-01, Standard Specification for Grade
100 Allpy Steel Chain

ASTM A10023/A1023M-02, Standard Specification for
Stranddd Carbon Steel Wire Ropes for General Purposes

Publisherf American Society for Testing and Materials
(ASTM |International), 100 Barr Harbor Drive, P.O.
Box C700, West Conshohocken, PA 19428-2959
(www.gdstm.org)

CI 1303-0§6, Nylon (Polyamide) Fiber Rope, 3-Strand and
8-Stranf Construction

CI1304-08B, Polyester (PET) Fiber Rope, 3-Strand Laid and
8-Stranfl Plaited Constructions

Read—WayrePA 9087 twww-ropecord-cor

Wire Rope Sling Users Manual, 3rd Edition

Publisher: Wire Rope Technical Board (WRTB),
P.0. Box 151387, Alexandria, VA 22315-1387
(www.wireropetechnicalboard.org)

WSTDA-RS-1-2010, Recommended/Standard Spegifica-
tion for Synthetic PolyestersRotundslings

WSTDA-RS-1HP-2016, Recommended Standard Specifi-
cation for High Perforinance Yarn (HPY) Roundglings

WSTDA-TH-1-2015, Synthetic Sewing Threads for Slings
and Tie Downs

WSTDA-UV-Sling-2003, Summary Report UV Degradation

WSTDA-WB-1+2015, Recommended Standard Speg¢ifica-
tion for Synthetic Webbing for Slings

Publisher:Web Sling and Tie Down Association (WS[TDA),
2105“Laurel Bush Road, Bel Air, MD 21015
(www.wstda.com)
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Chapter 9-1
Alloy Steel Chain Slings: Selection, Use, and Maintenance

SECT/ION 9-1.0: SCOPE

This Chapter includes provisions that apply to alloy
steel chain slings (see Figure 9-1.0-1).

SECT/ION 9-1.1: TRAINING

Allpy steel chain sling users shall be trained in the selec-
tion, inspection, cautions to personnel, effects of environ-
ment| and rigging practices as covered by this Chapter.

SECT/ION 9-1.2: COMPONENTS
9-1.2.1 Alloy Chain

The¢ alloy steel chain shall be manufactured and tested in
accorfdance with ASTM A391/A391M for Grade 80 chain
and ASTM A973/A973M for Grade 100 chain.

9-1.2.2 Fittings

(a)| Fittings for alloy steel chain slings shall be manu-
factured and tested in accordance with ASTM, A952/
A952M.

(b)| Makeshift fasteners, hooks, or links(formed from
bolts,[rods, or other such fittings shall.not be used.

(c)|Where used, handles shall be welded to the master
link gr hook prior to heat treating ‘according to the rec-
ommendations of the sling manufacturer or a qualified
person.
(d)| When employed, heoks‘other than those described
in ASTM A952/A952M shall meet the requirements of
ASMH B30.10.

(e)| When employed, rigging hardware other than
master links,described in ASTM A952/A952M shall
meet [the requirements of ASME B30.26.

9-1.2.30ther Components

SECTION 9-1.3: FABRICATION AND
CONFIGURATIONS

9-1.3.1 Fabrication

(a) Grade 80 and Grade 100.alloy steel chain dlings shall
be fabricated in accordance with ASTM A906fA906M.

(b) For fabrication of endless slings, only welded or
mechanical coupling links suitable for the pufpose and
recommended by,thelink manufacturer or a qualified
person shall be uysed.

9-1.3.2 Configurations

(a) Single-leg slings and double-leg, triple-leg, and
quadtuple-leg bridle slings used in strajght-line,
cheker, and basket hitches are covered in thi§ Chapter.

NOTE: A straight-line hitch is commonly referred to 3s a vertical
hitch.

(b) Single- and double-basket slings used|in basket
hitches are covered in this Chapter.
(c) Other configurations may be used. Wher] used, the
sling manufacturer or a qualified person shall prpvide spe-
cific data. These slings shall comply with all othgr require-
ments of this Chapter.

SECTION 9-1.4: DESIGN FACTOR
The design factor for alloy steel chain slings|shall be a
minimum of 4.

SECTION 9-1.5: RATED LOAD

(a) The sling manufacturer shall establish
rated load.

(b) At a minimum, the rated load shall be baed on the
following factors:

he sling’s

Slings that employ chain or fittings other than those
listed in paras. 9-1.2.1 and 9-1.2.2 may be used. When
such components are employed, the sling manufacturer
or a qualified person shall provide specific data regarding
deviations from the applicable sections of this Chapter.
These slings shall comply with all other requirements
of this Chapter.

(1) COMpOTEent Strengty
(2) number of legs
(3) design factor
(4) type of hitch (see Figure 9-1.0-1)
(5) angle of loading (see Figure 9-1.5-1)
(c) The rated load of a quadruple-leg or double-basket
sling shall not exceed the rated load of a triple-leg sling.

(21)
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Figure 9-1.0-1 Alloy Steel Chain Slings: Configurations, Components, and Hitches

Upper end component

Master link L
_ fitt
(upper end (fitting)
component/ . .
fitting) ,.— Coupling link
B
¢ Master coupling link
Length (reach) = A+ B Coupling link
Chain Length Chain
A ~ (reach)
 .— Coupling link
Coupling link
_—Lower@end’‘component
A (fitting)
Lower end components
(fittings)
(a) Quadruple-Leg Bridle Sling Components (b) Single-Leg-Sling Components

c¢) Single-Basket Sling (d) Double-Leg Bridle Sling Hitch (e) Single-Leg Choker Hitch
and Hitch

(f) Endless Sling, Straight-Line Hitch
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Figure 9-1.5-1 Angle of Loading

Direction of
applied force

Angle of
loading

(b) grade

(c) nominal chain size

(d) number of legs

(e) rated load for at least one hitch type and the angle
upon which it is based

(f) length (reach)

(g) individual sling identification (e.g., serial number)

9-1.7.2 Initial Sling Identification

Plane perpendicular
to applied force

Direction of

Angle of applied force

loading

SECT/ION 9-1.6: PROOF TEST REQUIREMENTS

9-1.64.1 General

Pripr to initial use, all new and repaired chain and
fittinjgs of an alloy steel chain sling shall be proof
testef either individually or as an assembly, by the
sling manufacturer or a qualified person.

9-1.4.2 Proof Load Requirements

(a)| For single- or multiple-leg slings, each leg shall be
proof loaded to a minimum of (2 times the single-leg
straight-line hitch rated load.

(b)| The proof load for fittings attached to single legs
shall be a minimum of 2, times the single-leg straight-
line Hitch rated load,

(c)| Master links-for double-leg bridle slings, single-
baskégt slings, and~master coupling links connected to
two legs shall be proof loaded to a minimum of 4
times| the_single-leg straight-line hitch rated load.

(d)| Master links for triple- and quadruple-leg bridle
slings and douhle-hasket hridle slings shall be proof

Sling identification shall be done by the sling manufac-
turer.

9-1.7.3 Maintenance of Sling IdentiﬁcatitEn

Sling identification should be maintained by
as to be legible during the lifé)of'the sling.

e user so

9-1.7.4 Replacement of Sling Identification

Replacement of the,sling identification shall pe consid-
ered a repair asxspecified in paras. 9-1.9|6(a) and
9-1.9.6(b). Additienal proof testing is not required.

SECTION.9-1.8: EFFECTS OF ENVIRONMENT

9-1.8.1 Temperature

Extreme temperatures may reduce the performance of
alloy steel chain slings. The sling manufacturer|should be
consulted when the slings are to be used in tenjperatures
of —40°F (-40°C) or below. Rated load reduftions for
Grade 80 and Grade 100 alloy chain slings ysed at or
after exposure to temperatures of 400°F (204°C) or
higher are given in Table 9-1.8.1-1.

9-1.8.2 Chemically Active Environments

The strength of alloy steel chain slings may bg degraded
by chemically active environments. This includes expo-
sure to chemicals in the form of solids, liquids, gases,
vapors, or fumes. The sling manufacturer or g qualified
person should be consulted before slings are used in
chemically active environments.

SECTION 9-1.9: INSPECTION, REMOVAL,| AND
REPAIR

9-1.9.1 General

loaded to a minimum of 6 times the single-leg straight-
line hitch rated load.

SECTION 9-1.7: SLING IDENTIFICATION

9-1.7.1 Identification Requirements

Each sling shall be marked to show
(a) name or trademark of manufacturer, or if repaired,
the entity performing repairs

All inspections shall be performed by a designated
person. Any deficiency identified shall be examined
and a determination made by a qualified person as to
whether it constitutes a hazard, and if so, what additional
steps need to be taken to address the hazard.
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Table 9-1.8.1-1 Effect of Elevated Temperature on Rated Load of Alloy Steel Chain

ASME B30.9-2021

Grade of Chain

Temperature Grade 80 Grade 100
Temporary Reduction Permanent Reduction of | Temporary Reduction Permanent Reduction of
of Rated Load While at Rated Load After Exposure | of Rated Load While at Rated Load After Exposure
°F °C Temperature to Temperature Temperature to Temperature

Below 400 Below 204 None None None None

400 204 10% None 15% None

500 260 15% None 25% 5%

600 316 20% 5% 30% 15%

700 371 30% 10% 40% 20%

800 427 40% 15% 50% 25%

900 482 50% 20% 60% 30%

1,000 538 60% 25% 70% 35%

Over 1,000 Over 538 [Note (1)] [Note (1)] [Note (1)] [Note (1)]

NOTE: (1) Remove from service.

9-1.9.2 Initial Inspection

Prior tq use, each new, altered, modified, or repaired
sling shall be inspected to verify compliance with the ap-
plicable provisions of this Chapter. A written record of the
inspection referencing the individual sling identification is
required.

9-1.9.3 Frequent Inspection

(a) Eadh shift, before the sling is used, a visual inspec-
tion for dgmage shall be performed. Slings used in severé
or speciall service should be inspected before each use.

(b) Slirlgs found with conditions such as thoselisted in
para. 9-1.p.5 shall be removed from service. Slings shall
not be refurned to service until approved by a qualified
person.

(c) Wrftten records are not required for frequent
inspections.

9-1.9.4 Periodic Inspection

(a) A ¢tomplete inspection of the sling shall be
performedl. Each link dnd fitting shall be examined indi-
vidually, taking carétorexpose and examine all surfaces,
including the innérdink surfaces. Slings found with condi-
tions suchfas those listed in para. 9-1.9.5 shall be removed
from servjcesSlings shall not be returned to service until

(1) normal serviees— yearly
(2) severe sefyice — monthly to quarterly
(3) specialservice — as recommended by a qualified
person
(d) Periodicinspection is notrequired for a sling that is
in storage'or idle. However, if more than 1 yr has passed
since(the last periodic inspection, the sling shall be
inspected in accordance with the requirements |isted
in"(a) and (e) before being placed back into servige.
(e) Awritten record of the most recent periodic irfspec-
tion shall be maintained and shall include the conditfion of
the sling.

9-1.9.5 Removal Criteria

An alloy steel chain sling shall be removed from s¢rvice
if any of the following conditions are present:

(a) missing or illegible sling identification| (see
Section 9-1.7).

(b) cracks or breaks.

(c) excessive wear, nicks, or gouges. Minimum thick-
ness on chain links shall not be below the values [listed
in Table 9-1.9.5-1.

(d) stretched chain links or fittings.

(e) bent, twisted, or deformed chain links or fittings.

(f) evidence of heat damage.

(g) excessive pitting or corrosion.

approved by a qualiiled person.

(b) Periodic Inspection Frequency. Periodic inspection
intervals shall not exceed 1 yr [see (d)]. The frequency of
periodic inspections should be based on

(1) frequency of sling use

(2) severity of service conditions

(3) nature of load-handling activities

(4) experience gained on the service life of slings
used in similar circumstances

(c) Guidelines for the time intervals are

(i Tackof abtiity of chatm or fittings to inge (articu-
late) freely.

(i) weld splatter.

(j) for hooks, removal criteria as stated in ASME
B30.10.

(k) for rigging hardware, removal criteria as stated in
ASME B30.26.

(1) other conditions, including visible damage, that
cause doubt as to the continued use of the sling.
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Table 9-1.9.5-1 Minimum Allowable Thickness at
Any Point on a Link

(c) The rated load of the sling shall not be exceeded.
When using a multiple-leg sling, no leg shall be loaded
beyond its single-leg rating.

(d) When the choker hitch ratingis notidentified on the
sling, the choker hitch rating shall be 80% of the sling’s
straight-line hitch rating, unless other ratings are
provided by the sling manufacturer or a qualified person.

(e) Rated loads for angles of choke less than 120 deg
shall be determined by the sling manufacturer or a qual-

Nominal Chain or Coupling | Minimum Allowable Thickness at

Link Size Any Point on the Link

in. mm in. mm
s 5.5 0.189 4.80
Yan 7 0.239 6.07
%6 8 0.273 6.93
A 10 0.342 8.69
% 13 0.443 11.26
4 16 0.546 13.87
3 20 0.687 17.45
% 22 0.750 19.05
1 26 0.887 22.53
1Y, 32 1.091 27.71

(21) 9-1.9.6 Repair

(a)| Slings shall be repaired only by the sling manufac-
turer(or a qualified person.

(b)| A repaired sling shall be marked to identify the
repaifing entity per Section 9-1.7.

(c)| Components used for sling repair shall comply with
the provisions of this Chapter.

(d)| Repair of hooks shall be as specified in ASME
B30.10. Repair of below-the-hook lifting devices shall
be as ppecified in ASME B30.20. Repair of all other cofmpo-
nentq shall be as specified by the sling manufacturer,
comppnent manufacturer, or a qualified persen

(e)| Cracked, broken, stretched, bent, or ‘twisted chain
links [shall not be repaired; they shall be replaced.

(f) |A mechanical coupling link shall*not be used for
repaif purposes within the body-of-an alloy chain sling
unlegs it is replacing a mechanical link as originally
apprqved by the link manuyfactarer or qualified person
[see para. 9-1.3.1(b)].

(g)| Modifications oralterations to a sling shall conform
to all[repair provisions-of this Chapter.

(h)| All repairssshall comply with the proof test require-
ment$ of Section\9-1.6.

SECTION-9-1.10: OPERATING PRACTICES

ifiad narcon Icaa Bigura O 1 0 1 llactration [ )]
15Ure C .

TITEaperSo—T56- TTO— I Hrootroerott

(f) The rated load of a basket hitch shall be decreased
when D/d ratios smaller than 6 @re’used. See
Table 9-1.10.1-1, or consult the sling manufjcturer or
a qualified person.

(g) For multiple-leg slings used-with nonsymmetrical
loads, an analysis by a qualified person ghould be
performed to prevent ovefloading of any leg.

(h) Multiple-legslingsshall be selected accorfling to the
sling’s rated load based-on the specific angles a§ stated on
the sling’s identification. The rated load for use at other
angles shall be provided by the sling manufadturer or a
qualified person.

(i) Slings shall not be used at an angle of lopding less
than 30.deg except as recommended by the sljng manu-
facturer or a qualified person.

(G) When a sling leg is used as a basket hitch with the
lower connector (hook) attaching to the master link
(upper connector), the basket hitch rating shall be
limited to its single-leg rating, unless the master link is
rated to accommodate that configuration.

(k) Fittings shall be of a shape and size to epsure that
they are properly seated in the hook, shacklg, or load-
handling device.

9-1.10.2 Cautions to Personnel

(a) All portions of the human body shall be kept from
between the sling and the load, and from between the sling
and the hook, shackle, or other load-handling|device.

(b) Personnel should not stand in line with jor next to
the leg(s) of a sling that is under tension.

(c) Personnelshallnotstand or pass underaquspended
load.

(d) Personnel shall not ride the sling.

9-1.10.3 Effects of Environment

9-1.10.1 Sling Selection

(a) Slings that appear to be damaged shall not be used
unless inspected and accepted as usable under
Section 9-1.9.

(b) Slings having suitable characteristics for the type of
load, hitch, and environment shall be selected in accor-
dance with the requirements of Sections 9-1.5 and 9-1.8.

Stimgsshould bestoredimamareawirere they will not be
subjected to mechanical damage, corrosive action,
moisture, extreme temperatures, or kinking (see
Section 9-1.8).

9-1.10.4 Rigging Practices

(a) Slings shall be shortened or adjusted only by
methods approved by the sling manufacturer or a qual-
ified person.
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Table 9-1.10.1-1 Basket Sling Hitch-Rated Capacity (b) Slings shall notbe shortened or lengthened by knot-
Affected by D/d ting or twisting.
(c) The sling shall be hitched in a manner to provide
control of the load.

(d) Slingsin contact with edges, corners, or protrusions
should be protected with a material of sufficient strength,
d thickness, and construction to prevent damage to the sling

(see Nonmandatory Appendix A).

(e) Shock loading should be avoided.

(A T aoade chaould naotr b ractad on tha cling
U EeaaS5-5eurahHotruefestea—-oi—+tnRe-SHAS:

(g) Slings should not be pulled from under a load jwhen
the load is resting on the sling.

(h) Twisting and kinking shall be avoided:

(i) During load-handling activities, with or without
load, personnel shall be alert for possible snagging.

(j) When using multiple basket\op choker hitchds, the
load should be rigged to prevent the sling from slippfng or
sliding along the load.

(k) When lifting with abasket hitch, the legs of th¢ sling
should contain or support the load from the sides, above

the center of gravity,’so that the load remains yinder
D/d Rated Capacity, %

control.
Legs than 2 Not recommended (1) Slings shiould not be dragged on the floor or oyer an
2 60 abrasive surface.
3 70 (m) In‘achoker hitch, the choke point should only|be on
4 80 the sling/body, never on a fitting.
5 90 (n9>Slings should not be constricted, bunched, or
6 ahd above 100 piiiched by the load, hook, or any fitting.

(o) The load applied to the hook should be centefed in
the base (bowl) of the hook to prevent pointloading ¢n the
hook, unless the hook is designed for point loading.

(p) If a mechanical coupling link is used to join [chain
links in an endless sling, the link should not bear difectly
against the load, a hook, or other fitting.

10
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Chapter 9-2
Wire Rope Slings: Selection, Use, and Maintenance

SECT

Thi
slings
NOTE

SECT

ION 9-2.0: SCOPE

s Chapter includes provisions that apply to wire rope

. (See Figures 9-2.0-1 and 9-2.0-2.)

Boom pendants are not within the scope of this Chapter.

ION 9-2.1: TRAINING

Wire rope sling users shall be trained in the selection,

inspe

ction, cautions to personnel, effects of environment,

and rjigging practices as covered in this Chapter.

SECT

9-2.2

Th
accor

(a)

fabrid

(b)

ION 9-2.2: COMPONENTS
.1 Wire Rope

e wire rope shall be manufactured and tested in
dance with ASTM A1023/A1023M and ASTM A586.
Only new or unused wire rope shall be used for
ating slings covered in this Chapter.

Only regular-lay wire rope shall be used for, fabri-

cating slings covered in this Chapter.

(9

fabrid
9-2.2
(a)

accor
mend
(b)

ment:

Rotation-resistant wire rope shall not-be-uised for
ating slings covered in this Chapter.

.2 Fittings

Fittings such as sleeves and.sockets shall be used in
dance with the componént manufacturer’s recom-
ations.

When employedshooks shall meet the require-
b of ASME B30,10:

Figure 9-2.0-1 Wire Rope Sling

(c) Welding of handles or any other accessol
attachments, except covers to thimbles,
performed prior to the assembly of the sling.

(d) When employed, rigging hardware shal
requirements of ASME B30.26.

(e) Fitting surfaces in confagt’with the slin

ies to end
shall be

meet the

g shall be

finished to remove edges that could damage the sling.

9-2.2.3 Other Components

Slings that empley 'wire ropes and fittings,
those listed im paras. 9-2.2.1 and 9-2.2.2, maj}
When such ¢omiponents are employed, the sling
turer or a/qualified person shall provide spe
regardihg deviations from the applicable sect
Chapter. These slings shall comply with all othg
ments of this Chapter.

SECTION 9-2.3: FABRICATION AND
CONFIGURATIONS

9-2.3.1 Fabrication

ther than
F be used.
manufac-
cific data
on of this
I require-

Methods of fabrication include hand-tucked splicing,

turnback eye (returnloop), or flemish eye mechz:
cing, and poured or swaged socketing. Mechal
rope terminations requiring periodic adjustme
tain efficiency shall not be used to fabricate s

(a) Knots shall not be used to fabricate slir

(b) Other fabrication methods not covere
Chapter shall be rated in accordance with the r
dation of the sling manufacturer or a qualified p
shall conform to all other provisions of this C

nical spli-
ical wire
tto main-
lings.

1gS.

d by this
bcommen-
brson, and
hapter.

Sling length: bearing-point to bearing-point

l«0ne —!

rope lay

11
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Figure 9-2.0-2 Wire Rope

Core

SECTION 9-2.5: RATED LOAD

(a) The sling manufacturer shall establish the sling’s

rated load.

(b) Ata minimum, the rated load shall be based on the

following factors:
(1) component strength
(2) number of legs
(3) design factor
(4) type of hitch

9-2.3.2 ¢

(a) Sin
bridle sli
hitches arf

NOTE: A st
hitch.

(b) Sliq
fication af
length of 1j
sleeves, (
approved

(c) Bra
rope 40 ti
loops or
approved

(d) Grg
circumfer

—>
Strand
One
rope
lay
L
{ “<— Wire rope
Configurations
ble-leg slings and two-leg, three-leg, and four-leg

ngs used in straight-line, choker, and basket
e covered by this Chapter.

aight-line hitch is commonly referred to as avertical

gs made of rope with 6 x 19 and 6.x"36 classi-
id cable-laid slings shall have @aminimum clear
ope 10 times the rope diametenpbetween splices,
r end fittings (see Figure 9-2.3.2-1), unless
by the manufacturer or)a qualified person.

ded slings shall haye @ minimum clear length of
mes the componentrope diameter between the
end fittings(see Figure 9-2.3.2-2), unless
by the manufdcturer or a qualified person.

mmetsdnd.endless slings shall have a minimum
bntial‘tength of 96 times the body diameter of

the grom

met _or endless sling unless approved by the

manufactirerora-gqualified person-

(e) Oth

(5) angle of loading (see Figure 9-2.5-1)
(6) fabrication efficiency
(7) connection hardware shape and size

SECTION 9-2.6: PROOF TEST REQUIREMENT

9-2.6.1 General

(a) Prior to initial use, all new swaged socket, p
socket, or turnback swaged:€ye type slings, and me
ical joint endless wire rope slings shall be proof test
the sling manufacturer or a qualified person.

(b) Prior to initial use, all repaired slings shall be
tested by the‘sling manufacturer or a qualified pe

(c) New wire rope slings incorporating previously
or welded fittings shall have the fittings proof t
before.or after fabrication of the completed sling.

(d)~All other new wire rope slings are not requireg
proof tested unless specified by the purchaser.

9-2.6.2 Proof Load Requirements

(a) For single- or multiple-leg slings and endless s
each leg shall be proof loaded to the following lo
quirements based on the fabrication method:

S

bured
chan-
ed by

proof
rson.

rused
ested

tobe

lings,
d re-

(1) Mechanical Splice Slings. The proofload shalll be a

minimum of 2 times and a maximum of 2.5 timg
single-leg straight-line hitch rated load.

(2) Swaged Socket and Poured Socket Slings
proof load shall be a minimum of 2 times 3
maximum of 2.5 times the single-leg straight-line
rated load.

(3) Hand-Tucked Slings. If proof tested, the prod
shall be a minimum of 1 times and a maximum o
times the single-leg straight-line hitch rated load.

(b) Theproofload for components (fittings) attac

s the
. The
nd a
hitch

fload
f1.25

hed to

single legs shall be the same as the requirement for |

log clinge 10 (S0
STt

ingle-

er configurations may be used. When used, the

sling manufacturer or a qualified person shall provide spe-
cific data. These slings shall comply with all other require-
ments of this Chapter.

SECTION 9-2.4: DESIGN FACTOR

The de
minimum

sign factor for wire rope slings shall be a
of 5.

TCE ST g ST (o~

(c) Master links for two-leg bridle slings shall be

proof

loaded to a minimum of 4 times the single-leg straight-line

hitch rated load.

(d) Master links for three-leg bridle slings shall be
proof loaded to a minimum of 6 times the single-leg

straight-line hitch rated load.
(e) Master links for four-leg bridle slings shall be

proof

loaded to a minimum of 8 times the single-leg straight-line

hitch rated load.

(21)

(21)
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Figure 9-2.3.2-1 Minimum Sling Length

| Clear length minimum 10 times the rope diameter |

= S

Figure 9-2.3.2-2 Minimum Braided Sling Length

| 1 braid length |
| |

— S~ —~ N AN NN AN N N N N ==
S R e S e e T T S SR TR

Component rope

Clear length minimum = 40 times
component rope diameter

Braided Eye-and-Eye Wire Rope. Sling

Figure 9-2.5-1 Angle of Loading (b) rated load for at least one hitch type and the angle
upon which it is based
Direction of (c) diameter or size

lied f .
applied foree (d) number of legs, if more than one

9-2.7.2 Initial Sling Identification

Angle of Sling identification shall be done by the sling manufac-
loading turer.

9-2.7.3 Maintenance of Sling IdentificatJ:n

Plane perpendicular Sling identification should be maintained by
w0 applisd-force as to be legible during the life of the sling.

e user so

9-2.7.4 Replacement of Sling Identificatjon

Replacement of the sling identification shall pe consid-
ered a repair as specified in paras. 9-2.9(6(a) and
9-2.9.6(b). Additional proof testing is not required.

Diastion af SECTION 9-2.8: EFFECTS OF ENVIRONMENT

Angle-of applied force
loading 9-2.8.1 Temperature
(a) Fiber core wire rope slings of all grades shall notbe
exposed to temperatures in excess of 180°F (82°C).
SECTION 9-2.7: SLING IDENTIFICATION (b) When fiber core wire rope slings are to be used at
temperatures below -40°F (-40°C), the sling manufac-
9-2.7.1 Identification Requirements turer should be consulted.

(c) When IWRC wire rope slings are to be used at
temperatures above 400°F (204°C) or below -40°F
(-40°C), the sling manufacturer should be consulted.

Each sling shall be marked to show
(a) name or trademark of manufacturer, or if repaired,
the entity performing repairs

13
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9-2.8.2 Chemically Active Environments

The strength of wire rope slings may be degraded by
chemically active environments. This includes exposure to
chemicals in the form of solids, liquids, gases, vapors, or
fumes. The sling manufacturer or a qualified person
should be consulted before slings are used in chemically
active environments.

SECTION 9-2.9: INSPECTION, REMOVAL, AND

(3) special service — as recommended by a qualified

person

(d) Periodicinspectionis notrequired for asling thatis
in storage or idle. However, if more than 1 yr has passed
since the last periodic inspection, the sling shall be
inspected in accordance with the requirements listed
in (a) and (e) before being placed back into service.

(e) Documentation that the most recent periodic
inspection was performed shall be maintained.

Inrspectionrecords—ofindividualshngs—are not
REPAIR required.
9-2.9.1 General 9-2.9.5 Removal Criteria
All inspections shall be performed by a designated A wire rope sling shall be removed from.service if ainy of
person. Any deficiency identified shall be examined the following conditions are presenft:
and a determination made by a qualified person as to (a) missing or illegible sling.identification| (see

constitutes a hazard, and if so, what additional
1 to be taken to address the hazard.

whether i
steps nee

9-2.9.2 |nitial Inspection

Prior tofuse, all new, altered, modified, or repaired slings
shall be ingpected to verify compliance with the applicable
provisiorls of this Chapter. Written records are not
required for initial inspections.

9-2.9.3 Frequent Inspection

(a) Eadh shift, before the sling is used, a visual inspec-
tion for dgmage shall be performed. Slings used in severe
or speciall service should be inspected before each use,

(b) Slinlgs found with conditions such as those listed in
para. 9-2.9.5 shall be removed from service. Slings(shall
not be refurned to service until approved by a(qualified
person.

(c) Wr|tten records are not required-for frequent
inspections.

9-2.9.4

(a) A ¢omplete inspection of the sling shall be
performegl. Inspection shall-be conducted on the entire

Periodic Inspection

Section 9-2.7)
(b) broken wires
(1) for strand-laid»~and single-part slings, 10
randomly distributed-broken wires in one rope lay, or
5 broken wires i one strand in one rope lay| (see
Figure 9-2.0-2)
(2) for cable-laid slings, 20 broken wires per lay (see
Figure 9-2.9:5-1)
(3)_forless than eight-part braided slings, 20 broken
wires per braid length (see Figure 9-2.3.2-2)
(4) for eight-part or more than eight-part brjpided
slings, 40 broken wires per braid length|(see
Figure 9-2.3.2-2)
(c) severe localized abrasion or scraping resultirjg in a
reduction from nominal diameter of more than 5%
(d) kinking, crushing, birdcaging, or any other ddmage
resulting in damage to the rope structure
(e) evidence of heat damage
(f) fittings that are cracked, deformed, or worn fo the
extent that the strength of the sling is substantially
affected
(g) severe corrosion of the rope or fittings
(h) for hooks, removal criteria as stated in ASME
B30.10

that

length, influding splices and fittings. Slings found with (i) for rigging hardware, removal criteria as stafed in
condition$ such as these listed in para. 9-2.9.5 shall be ~ ASME B30.26
removed ffrom setvice. Slings shall not be returned to (j) other conditions, including visible damage
service until approved by a qualified person. cause doubt as to the continued use of the sling

(b) PeriadiciInspection Frequency. Periodic inspection
intervals shall not exceed 1 yr [see (d)] The frequency of 9-2.9.6 Repair

periodic inspections should be based on
(1) frequency of sling use
(2) severity of service conditions
(3) nature of load-handling activities
(4) experience gained on the service life of slings
used in similar circumstances
(c) Guidelines for the time intervals are
(1) normal service — yearly
(2) severe service — monthly to quarterly

14

(a) Slings shall be repaired only by the sling manufac-
turer or a qualified person.

(b) A repaired sling shall be marked to identify the
repairing entity per Section 9-2.7.

(c) Components used for sling repair shall comply with
the provisions of this Chapter.

(d) Repair of hooks shall be as specified in ASME
B30.10. Repair of below-the hook lifting devices shall
be as specified in ASME B30.20. Repair of all other
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Figure 9-2.9.5-1 Cable-Laid Wire Rope Sling

One rope !

comppnents shall be as specified by the sling manufac-
turer| component manufacturer, or a qualified person.
(e)] The wirerope used in the sling shall not be repaired.
(f) [Modifications or alterations to a sling shall conform
to all[repair provisions of this Chapter.
(g)| All repairs shall comply with the proof test require-
ment$ of Section 9-2.6.

SECT/ION 9-2.10: OPERATING PRACTICES
9-2.10.1 Sling Selection

(a)| Slings that appear to be damaged shall not be used
unlefs inspected and accepted as usable under
Sectign 9-2.9.

(b)| Slings having suitable characteristics for.the type of
load, |hitch, and environment shall be seleCted in accor-
dancg with the requirements of Sections 9-2.5 and 9-2.8.

(c)| The rated load of the sling shall-not be exceeded.
Wher] using a multiple-leg sling, ne_leg shall be loaded
beyond its single-leg rating.

(d)| When the choker hitchrating is not identified on the
sling,| the choker hitch rating for single-leg and bridle
sling$ shall be 75% of\the sling’s straight-line hitch
rating (70% for cable-laid slings), unless other ratings
are pfrovided by.the sling manufacturer or a qualified
persdn. Consultithe sling manufacturer or a qualified
pers¢n for ‘choker hitch ratings for grommets and
endless slings.

(e)| Rated loads for angles of choke less than 120 deg

angles shall be provided by+the sling manufacturer or a
qualified person.

(h) When D/d ratios (see Figure 9-2.10.1-1) smaller
than 15/1 for hand-tucked splice type slings|and 25/1
for mechanical splice and swaged or poured socket-
type slingsfare used in the body of the sling,|the rated
load of the(sling shall be decreased according to the rec-
ommendations of the manufacturer, a qualified person, or
the-Wire Rope Sling Users Manual. For other sling types,
consult the sling manufacturer for specific data jor refer to
the Wire Rope Sling Users Manual.

(i) Slings shall not be used at an angle of lopding less
than 30 deg except as recommended by the sljng manu-
facturer or a qualified person.

(j) When a sling leg is used as a basket hitch with the
lower connector (hook) attaching to the master link
(upper connector), the basket hitch rating shall be
limited to its single-leg rating, unless the master link is
rated to accommodate that configuration.

(k) Fittings shall be of a shape and size to epsure that
they are properly seated in the hook, shacklg, or other
load-handling device.

9-2.10.2 Cautions to Personnel

(a) All portions of the human body shall be [kept from
between the sling and load, and from between the sling
and hook, shackle, or other load-handling devjce.

(b) Personnel should not stand in line with [or next to
the leg(s) of a sling that is under tension.

shall be determined by using the values in
Table 9-2.10.1-1, or by consulting the sling manufacturer
or a qualified person.

(f) For multiple-leg slings used with nonsymmetrical
loads, an analysis by a qualified person should be
performed to prevent overloading of any leg.

(g) Multiple-legslings shall be selected according to the
sling’s rated load based on the specific angle(s) as stated
on the sling’s identification. The rated load for use at other

{c) Personnel shallnot stand or pass underasuspended
load.

(d) Personnel shall not ride the sling.

(e) Do not inspect a sling by passing bare hands over
the wire rope body. Broken wires, if present, may puncture
the hands.
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-2.10.1-1 Angle of Choke: Wire Rope Slings

Figure 9-2.10.1-1 D/d Ratio: Wire Rope Slings

60 deg

30 deg

Angle of Choke, deg Rated Capacity; %" [Note (1)]
Over 120 100
9p-120 87
40-89 74
30-59 62
D-29 49
NOTE: (1) [Percent of sling rated capacity in a choker hitch.

GENERALNOTE: When Dis 25 times,th€ componentrope diam
the D/d ratio is expressed as 25/%:

9-2.10.3 Effects‘of Environment

(a) Slings should be stored in an area where the
not be subjected to mechanical damage, corrosive a
moistureyextreme temperatures, or kinking
Section9-2.8).

(b)-Fiber core wire rope slings should not be sub
to-degreasing or a solvent because of possible dam;
the core.

9-2.10.4 Rigging Practices

(a) Slings shall be shortened or adjusted on
methods approved by the sling manufacturer or a
ified person.

(b) Slingsshallnotbe shortened orlengthened by
ting or twisting, or by wire rope clips.

(c) The sling shall be hitched in a manner proy
control of the load.

(d) Slingsin contact with edges, corners, or protry
should be protected with a material of sufficient str
thickness, and construction to prevent damage to thg
(see Nonmandatory Appendix A).

(e) Shock loading should be avoided.

(f) Loads should not be rested on the sling.

(g) Slings should not be pulled from under a load

eter, d,

y will
ction,
(see

ected
hge to

ly by
qual-

knot-
riding
sions

ength,
sling

when

£l 1 - 43 £l 1

LT 1TUau 15 lCDLllls Ul UIIT Dlllls-
(h) Twisting and kinking shall be avoided.
(i) During load-handling activities, with or wi

thout

load, personnel shall be alert for possible snagging.
(j) When using multiple basket or choker hitches, the
load should be rigged to prevent the sling from slipping or

sliding along the load.

(k) When lifting with a basket hitch, the legs of the sling
should contain or support the load from the sides, above
the center of gravity, so that the load remains under

control.

(21)
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(1) Slings should not be dragged on the floor or over an (o) The load applied to the hook should be centered in
abrasive surface. the base (bowl) of the hook to prevent pointloading on the

(m) Inachoker hitch, the choke point should only be on hook, unless the hook is designed for point loading.
the sling body, not on a splice or fitting. (p) An object in the eye of a sling should not be wider

(n) Slings should not be constricted, bunched, or than one half the length of the eye nor less than the
pinched by the load, hook, or any fitting. nominal sling diameter.

(q) When a hand-tucked sling is used, the sling, load, or
load-handling device shall be prevented from rotating.

17
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Chapter 9-3

Metal Mesh Slings: Selection, Use, and Maintenance

SECTION

This Ch
mesh slin,

9-3.0: SCOPE

bs (see Figure 9-3.0-1).

SECTION

Metal nj
inspectior
and riggin

9-3.1: TRAINING

esh sling users shall be
, cautions to personnel,
g practices as covered

apter includes provisions that apply to metal

SECTION 9-3.2: COMPONENTS
9-3.2.1 Metal Mesh

The metal mesh shall be carbon steeland’ manufad
in accordance with the specificationsin Table 9-3

trained in the selection,
effects of environment,
by this Chapter.

Figure 9-3.0-1 Metal Mesh Sling

Handle eye

Female handle
FSIot depth
r

Male handle

tured
2.1-1.

Fabric
JordodolJdo § "0
Cross rods .
I 1 Spiral

/

Spirals welded
or brazed to
cross rods

18
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Table 9-3.2.1-1 Fabric Construction: Metal Mesh Slings

Heavy Medium Light
Specification Duty Duty Duty

Nominal spiral turns per 35 43 59
foot mesh width

Approx. spiral wire size 10 gage 12 gage 14 gage
Equivalent decimal size 0.135in. 0.105in. 0.080 in.

Nominal cross rods per 21 30 38
foot of fabric length

SECTION 9-3.5: RATED LOAD

(a) The sling manufacturer shall establish the sling’s
rated load.
(b) At a minimum, the rated load shall be based on the
following factors:
(1) component strength
(2) design factor
(3) type of hitch
(4) angle of loading (see Figure 9-3.5-1)

Appijoximate size of cross 8 gage 10 gage 14 gage

rofls
Equiyalent decimal size 0.162 in.  0.135in.  0.080 in.
Nomjnal fabric thickness 1 in. % in. %6 in.

9-3.2.2 Fittings

(a)| Fittings shall have sufficient strength to sustain 2
times|the rated load of the sling without visible permanent
deformation.

(b)| Fitting surfaces in contact with the sling shall be
finished to remove edges that could damage the sling.

9-3.2.3 Other Components

Slings that employ metal mesh and fittings other than
those| listed in paras. 9-3.2.1 and 9-3.2.2 may be used.
Wher] such materials are employed, the sling manufac-
turer|or a qualified person shall provide specific datd
regarlding deviations from the applicable sections of
this Ghapter. These slings shall comply with all other're-
quirements of this Chapter.

SECT/ION 9-3.3: FABRICATION AND
CONFIGURATIONS

9-3.3.1 Fabrication

Methods of fabrication intlude welding or brazing.

9-3.3.2 Coatings

Finfishes and coatings shall be compatible with the sling
comppnents and-not impair the performance of the sling.

9-3.3.3 Configurations

Sinfgleleg slings used in straight-line, choker, and

SECTION 9-3.6: PROOF TEST REQUIRENJENTS
9-3.6.1 General

(a) Priorto initial use, all new and repaired metal mesh
slings shall be proof tested by the sling manufa¢turer or a
qualified person.

(b) Coated slings should be proof tested prior to
coating.

9-3.6.2 Proof Load Requirements

The proof Joad shall be a minimum of 2 fimes the
straight<line hitch rated load.

SECTION 9-3.7: SLING IDENTIFICATION

9-3.7.1 Identification Requirements

Each sling shall be marked to show
(a) name or trademark of manufacturer, or if repaired,
the entity performing repairs

Figure 9-3.5-1 Angle of Loading

Direction of
applied force

Angle of
loading

Plane perpendicular
+

hitch.

basket hitches are covered in this Chapter. wed force
NOTE: A straight-line hitch is commonly referred to as a vertical
SECTION 9-3.4: DESIGN FACTOR
The design factor for metal mesh slings shall be a
Direction of

minimum of 5.

19

Angle of applied force

loading
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(b) rated load for at least one hitch type and the angle
upon which it is based
(c) individual sling identification (e.g., serial number)

9-3.7.2 Initial Sling Identification

Sling identification shall be done by the sling manufac-
turer.

9-3.7.3 Maintenance of Sling Identification

9-3.9.3 Frequent Inspection

(a) Each shift, before the sling is used, a visual inspec-
tion for damage shall be performed. Slings used in severe
or special service should be inspected before each use.

(b) Slings found with conditions such as those listed in
para. 9-3.9.5 shall be removed from service. Slings shall
not be returned to service until approved by a qualified
person.

(c) Written records are not required for frequent

Sling id
as to be 1

bntification should be maintained by the user so
bgible during the life of the sling.

9-3.7.4 Replacement of Sling Identification

Replacdment of the sling identification shall be consid-
ered a rg¢pair as specified in paras. 9-3.9.6(a) and
9-3.9.6(b)} Additional proof testing is not required.

SECTION 9-3.8: EFFECTS OF ENVIRONMENT

9-3.8.1 Temperature

(a) When slings are used at temperatures above 550°F
(228°C) of below —20°F (-29°C), the sling manufacturer
should be| consulted.

(b) If the sling contains any coatings that change the
temperatfire range of the sling, the sling manufacturer
shall proyide the revised temperature range.

9-3.8.2 Chemically Active Environments

The stréngth of metal mesh slings may be degraded by
chemically active environments. This includes expostve to
chemicals|in the form of solids, liquids, gases, vapors, or
fumes. The sling manufacturer or a qualified person
should be|consulted before slings are use@in' chemically
active enyironments.

SECTION 9-3.9: INSPECTION; REMOVAL, AND
REPAIR

9-3.9.1 General

All inspections shall be performed by a designated
person. Any defieiency identified shall be examined
and a determination made by a qualified person as to
whether it constitutes a hazard, and if so, what additional

inspections.

9-3.9.4 Periodic Inspection

(a) A complete inspection for damage to'the sling shall
be performed. Inspection shall be conducted on the gntire
length, including welded or brazed joints and fittings.
Slings found with conditions\such as those listled in
para. 9-3.9.5 shall be renfovéd from service. §lings
shall not be returned to service until approved by afqual-
ified person.

(b) Periodic Inspection Frequency. Periodic insp
intervals shall netexceed 1 yr [see (d)]. The freque
periodic inspéctions should be based on

(1) frequency of sling use

(2) severity of service conditions

(3)¢nature of load-handling activities

(4) experience gained on the service life of
used in similar circumstances

(c) Guidelines for the time intervals are

(1) normal service — yearly

(2) severe service — monthly to quarterly

(3) special service — as recommended by a qud
person

(d) Periodicinspectionis notrequired for asling thatis
in storage or idle. However, if more than 1 yr has passed
since the last periodic inspection, the sling shall be
inspected in accordance with the requirements |isted
in (a) and (e) before being placed back into servige.

(e) Awritten record of the most recent periodic irfspec-
tion shall be maintained and shall include the condition of
the sling.

bction
hcy of

5lings

lified

9-3.9.5 Removal Criteria

A metal mesh sling shall be removed from service
of the following conditions are present:
(a) missing or jllegible sling identification

if any

(see

P TN | + 14 lo o] 1
steps need—topetTtarkeir—to—aaaress—tre1azara:

9-3.9.2 Initial Inspection

Prior to use, each new, altered, modified, or repaired
sling shall be inspected to verify compliance with the ap-
plicable provisions of this Chapter. A written record of the
inspection referencing the individual sling identification is
required.

20

Section 9-3.7)

(b) brokenweld orabroken brazed jointalong the sling
edge

(c) broken wire in any part of the mesh

(d) reduction in wire diameter of 25% due to abrasion
or 15% due to corrosion

(e) lack of flexibility due to distortion of the mesh

(f) distortion of the choker fitting so the depth of the
slot is increased by more than 10%
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Figure 9-3.10.1-1 Angle of Choke: Metal Mesh Slings

9-3.9.6 Repair

(a) Slings shall be repaired only by the sling manufac-
turer or a qualified person.

(b) A repaired sling shall be marked to identify the
repairing entity per Section 9-3.7.

(c) Components used for sling repair shall comply with
the provisions of this Chapter.

(d) Cracked, broken, bent, or damaged components
shall not be repaired; they shall be replaced.

\J

Angle of
choke

POICICICICICICIE N

(>

=5
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-
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A
/.\(
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(g)| distortion of either end fitting so the width of the
eye opening is’ decreased by more than 10%

(h)| a15%'reduction of the original cross-sectional area
of any paint*around the hook opening of the end fitting

(i) |visible distortion of either end fitting out of its plane

(e) All repairs shall comply with the proofite
ments of Section 9-3.6.

(f) Modifications or alterations to a sling sha
to all repair provisions of this Chapter.

t require-

I conform

SECTION 9-3.10: OPERATING PRACTICE:S

44

9-3.10.1 Sling Selection

(a) Slings that appear’to be damaged shall npt be used
unless inspected and accepted as usablle under
Section 9-3.9.

(b) Slingshaving suitable characteristics for
load, hitchy and environment shall be selected
dance with the requirements of Sections 9-3.5 jand 9-3.8.

(c)~The rated load of the sling shall not be [exceeded.

(@) When the choker hitchratingis notidentified on the
sling, the choker hitch rating shall be 100% of the sling’s
straight-line hitch rating, unless other raftings are
provided by the sling manufacturer or a qualified person.

(e) Rated loads for angles of choke less thah 120 deg
shall be determined by the sling manufacturer|or a qual-
ified person (see Figure 9-3.10.1-1).

(f) Slings shall not be used at an angle of lopding less
than 30 deg except as recommended by the sljng manu-
facturer or a qualified person (see Figure 9-3J5-1).

(g) Fittings shall be of a shape and size to epsure that
they are properly seated in the hook, shacklg, or other
load-handling device.

(h) Metal mesh slings shall not be used as
suspended personnel platforms.

he type of
in accor-

bridles on

9-3.10.2 Cautions to Personnel

(a) All portions of the human body shall be [kept from
between the sling and the load, and from between the sling
and the hook, shackle, or other load-handling|device.

(j) cracked end fitting

(k) slingsin which the spirals arelocked or without free
articulation shall not be used

(1) fittings that are pitted, corroded, cracked, bent,
twisted, gouged, or broken

(m) other conditions, including visible damage, that
cause doubt as to the continued use of the sling

21

{h)Persennel-should-not-stand-intHre-with'or next to
the leg(s) of a sling that is under tension.

(c) Personnelshallnotstand or passunderasuspended
load.

(d) Personnel shall not ride the sling.
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9-3.10.3 Effects of Environment

Slings should be stored in an area where they will not be
subjected to mechanical damage, corrosive action,
moisture, extreme temperatures, or kinking (see
Section 9-3.8).

9-3.10.4 Rigging Practices

(g) Slings should not be pulled from under a load when
the load is resting on the sling.

(h) Twisting and kinking shall be avoided.

(i) During load-handling activities, with or without
load, personnel shall be alert for possible snagging.

(j) In a basket hitch, the load should be balanced to
prevent slippage.

(k) When lifting with a basket hitch, the legs of the sling

should contain or support the load from the sides, above
so-that-theloadremainsynder

(a) Slings shall be shortened or adjusted only by
methods appreved-bytheshngmanufactureroraequal
ified perspn.

(b) Th¢ load should be evenly distributed across the
width of the metal mesh.

(c) Thdq sling shall be hitched in a manner providing
control off the load.

(d) Slirlgs in contact with edges, corners, or protrusions
should be|protected with a material of sufficient strength,
thickness,|and construction to prevent damage to the sling
(see Nonthandatory Appendix A).

(e) Shock loading should be avoided.

(f) Loagls should not be rested on the sling.

tha cantar of gravzity
............. Sravieys

control.

(1) Slings should not be dragged on the floeror’oyer an
abrasive surface.

(m) Inachoker hitch, the choke point should only|be on
the sling body, not on a weld, braze;or end fitting.

(n) Slings should not be constpicted, bunched, or
pinched by the load, hook, or any fitting.

(o) In a choker hitch, thetload should be balan
prevent edge overload.

(p) Slingsused in pairs should be attached to a spreader
beam.

ed to

22
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Chapter 9-4
Synthetic Rope Slings: Selection, Use, and Maintenance

SECT/ION 9-4.0: SCOPE

This Chapter includes provisions that apply to synthetic
rope glings (see Figure 9-4.0-1).
SECT/ION 9-4.1: TRAINING

Syrjthetic rope sling users shall be trained in the selec-
tion, inspection, cautions to personnel, effects of environ-
ment| and rigging practices as covered by this Chapter.

SECT/ION 9-4.2: COMPONENTS

9-4.2

(a) Synthetic fiber materials covered for use in
synthletic ropes are nylon and polyester. Rope construc-
tions [covered are three-strand laid, eight-strand plaited,

.1 Synthetic Ropes

singl¢ braided, and double braided. The rope construc-
tions|shall be manufactured and tested in accordance
with pne of the following applicable Cordage Instittite
specifications:
Rope Type Designation

Nylon [three-strand laid €l 1303

Nylon |eight-strand plaited CI 1303

Nylon |[double braid CI 1306
Polyesfer three-strand laid CI 1304
Polyesker eight-strand plaited CI 1304
Polyesfer double braid CI 1307
Polyester single braid CI 1305

(b)

been

Synthetic ropes shall be made of fibers that have
produced with an appropriate ultraviolet inhibitor.

9-4.2
Fit

.2 Eittings

ingc should be selected to meet the Fn]]nv\ring re-

(d) Fitting surfaces in contact with the slirjﬁ shall be
finished to remove edges that could damage the sling.
(e) Thimbles shall have a minimum|diameter at the
bearing surface of at least 2 times the rope djameter.
(f) When employed, hooks shallmeet the reqpirements
of ASME B30.10.
(g) When employed, rigging hardware shal
requirements of ASME B30.26.

meet the

9-4.2.3 Other Components

Slings that @mploy synthetic ropes and fittings other
than thosedisted in paras. 9-4.2.1 and 9-4.2{2 may be
used. WHen such components are employed] the sling
manufagturer or a qualified person shall provigle specific
data regarding deviations from the applicable gections of
this-Chapter. These slings shall comply with al| other re-
quirements of this Chapter.

SECTION 9-4.3: FABRICATION AND
CONFIGURATIONS

9-4.3.1 Fabrication

Hand splicing is the preferred method of fabricating
slings. All splices shall be made in accordance with splicing
instructions provided by the rope manufacturei or a qual-
ified person. In addition, the following shall be [observed:

(a) When forming an eye in three-strand gnd eight-
strand synthetic ropes, a hand-tucked splicg with no
less than four full tucks shall be used. Whep forming
an endless sling, a short splice containing at least six
full tucks, three on each side of the center of |the splice
shall be used.

(b) Strand end tails in all tuck splices shpll not be
trimmed short (cut flush with the body of thg rope). In
cases where the projecting tails may be objectionable,

quirements:

(a) Suitability of mechanical or socketed fittings shall
be verified by a qualified person.

(b) The material shall be compatible with the mechan-
ical and environmental requirements imposed on the
sling.

(c) Fittings shall have sufficient strength to sustain
twice the rated load of the sling without visible permanent
deformation.
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the tails shall be tapered and buried into the body of
the rope using two additional tucks.

(c) Synthetic rope slings shall have a minimum undis-
turbed length of rope of 10 times the rope diameter
between the last tucks of tuck splices or between the
ends of the buried tails or strands of other types of splices.

(d) Knots, clips, or clamps shall not be used to fabricate
slings.
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Figure 9-4.0-1 Synthetic Fiber Rope Slings
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GENERAL NOTE: Fittings designed for synthetic slings should be used.

(e) If thimbles do not have ears to prevent rotation,
they shoyld be lashed to the rope. Thimbles should be
used in the sling whenever possible, and installed in a
manner that will prevent the thimble from rotating
inside the eye or falling out of the eye.

9-4.3.2 Coatings

Finishep and coatings shall be compatible with the other
components and not impair the performance of the sling.

9-4.3.3 Configurations

(a) Single-legslingsand two-leg/three-leg, and four-leg
bridle slihgs used in straight:line, choker, and basket
hitches are covered by this\Chapter.

NOTE: A stfaight-line hitch i$ commonly referred to as a vertical
hitch.

(b) Synthetic.rope sling leg(s) shall be either eye-and-
eye or enflless:

Choker (With Fittings)

Two-Leg Bridle Sling

(1) component strength

(2) number of legs

(3) design factor

(4) type of hitch (see Figure 9-4.5-1)
(5) angle of loading (see Figure 9-4.5-2)
(6) fabrication efficiency

(7) connection hardware shape and size

SECTION 9-4.6: PROOF TEST REQUIREMENTS

9-4.6.1 General

(a) Prior to initial use, all repaired slings shall be[proof
tested by the sling manufacturer or a qualified pefson.

(b) New synthetic fiber rope slings incorpoifating
previously used or welded fittings shall have the fittings
proof tested before or after fabrication of the completed
sling.

(c) All other new synthetic fiber rope slings and fi{tings

are not required to be proof tested unless specified by the
purchaser

SECTION 9-4.4: DESIGN FACTOR

The design factor for synthetic rope slings shall be a
minimum of 5.

SECTION 9-4.5: RATED LOAD

(a) The sling manufacturer shall establish the sling’s
rated load.

(b) At a minimum, the rated load shall be based on the
following factors:

9-4.6.2 Proof Load Requirements

(a) For single- or multiple-leg slings and endless slings,
each leg shall be proofloaded to a minimum of 2 times the
single-leg straight-line hitch rated load.

(b) The proof load for fittings attached to single legs
shall be a minimum of 2 times the single-leg straight-
line hitch rated load.

(21)
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Figure 9-4.5-1 Hitch Types for Synthetic Rope Slings
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The symbols below represent the load or support surfaces in contact with the rope sling. The
contact surface diameter divided by the rope diameter is the designated D/d ratio as described
in Figure 9-4.10.1-1 andhis based on the D/d ratios indicated below.

@ Répresents a contact surface that shall have a diameter of curvature
atyleast double the diameter of the rope from which the sling is made.

® Represents a contact surface that shall have a diameter of curvature
at least 8 times the diameter of the rope.

the load and/or the slippage of the rope in contact with the load.
Diameter of curvature of load surface shall be at least double the
diameter of the rope.

@ Represents a load in choker hitch and illustrates the rotary force on

25
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Figure 9-4.5-2 Angle of Loading

Direction of
applied force

Angle of
loading

9-4.7.4 Replacement of Sling Identification

Replacement of the sling identification shall be consid-
ered a repair as specified in paras. 9-4.9.6(a) and
9-4.9.6(b). Additional proof testing is not required.

SECTION 9-4.8: EFFECTS OF ENVIRONMENT

9-4.8.1 Temperature

Plane perpendicular
to applied force

Direction of

Angle of applied force

loading

(c) Magter links for two-leg bridle slings shall be proof
loaded to § minimum of 4 times the single-leg straight-line
hitch rated load.

(d) Magter links for three-leg bridle slings shall be
proof loaded to a minimum of 6 times the single-leg
straight-line hitch rated load.

(e) Master links for four-leg bridle slings shall be preof
loaded to § minimum of 8 times the single-leg straight-line
hitch rated load.

SECTION 9-4.7: SLING IDENTIFICATION

9-4.7.1 Identification Requirements

Each sling shall be marked/te~show

(a) name or trademark of manufacturer, or if repaired,
the entity| performing repairs

(b) mapufacturer’s, code or stock number

(c) ratdd load for atleast one hitch type and the angle
upon whifh it is ‘based

(d) typg oflfiber material

(e) number-of legs, if more than one

9-4.7.2 Initial Sling Identification

Sling identification shall be done by the sling manufac-
turer.

9-4.7.3 Maintenance of Sling Identification

Sling identification should be maintained by the user so
as to be legible during the life of the sling.

PU}betCl dlld lly}Ull 1opc b}illsb b}ld}} llUt ]UC U Bd ln
contact with objects or at temperatures above\]194°F
(90°C) or below -40°F (-40°C).

9-4.8.2 Chemically Active Environments

The strength of synthetic rope slings may be degraded
by chemically active environmentss This includes expo-
sure to chemicals in the form.ef solids, liquids, gases,
vapors, or fumes. The slinghanufacturer or a quglified
person should be consulted before slings are uged in
chemically active environments.

9-4.8.3 Sunlight and Ultraviolet Light

The strength' of synthetic rope slings is degradpd by
exposureitossunlight or ultraviolet light. The sling thanu-
facturefor a qualified person should be consulted forjaddi-
tional retirement or inspection requirementq. For
additional degradation information, see CI 2001-04.

SECTION 9-4.9: INSPECTION, REMOVAL, AND
REPAIR

9-4.9.1 General

All inspections shall be performed by a desighated
person. Any deficiency identified shall be examined
and a determination made by a qualified person|as to
whether it constitutes a hazard, and if so, what addifional
steps need to be taken to address the hazard.

9-4.9.2 Initial Inspection

Priorto use, all new, altered, modified, or repaired slings
shall be inspected to verify compliance with the appljcable
provisions of this Chapter. Written records arf not
required for the initial inspection.

(a) Each shift, before the sling is used, a visual inspec-
tion for damage shall be performed. Slings used in severe
or special service should be inspected before each use.

(b) Slings found with conditions such as those listed in
para. 9-4.9.5 shall be removed from service. Slings shall
not be returned to service until approved by a qualified
person.

(c) Written records are not required for frequent
inspections.
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9-4.9.4 Periodic Inspection

(a) A complete inspection of the sling shall be
performed. Inspection shall be conducted on the entire
length, including splices and fittings. Slings found with
conditions such as those listed in para. 9-4.9.5 shall be
removed from service. Slings shall not be returned to
service until approved by a qualified person.

(b) Periodic Inspection Frequency. Periodic inspection
intervals shall not exceed 1 yr [see (d)]. The frequency of

(j) melted, hard, or charred areas that affect more than
10% of the diameter of the rope or affect several adjacent
strands along the length that affect more than 10% of
strand diameters

(k) poor condition of thimbles or other components
manifested by corrosion, cracks, distortion, sharp
edges, or localized wear

(1) forhooks, removal criteria as stated in ASME B30.10

(m) for rigging hardware, removal criteria as stated in
ASME B20 2o

perioflic inspections should be based on
7) frequency of sling use
) severity of service conditions
3) nature of load-handling activities
4) experience gained on the service life of slings
in similar circumstances
Guidelines for the time intervals are
7) normal service — yearly
?) severe service — monthly to quarterly
3) special service — as recommended by a qualified
person
(d)| Periodicinspection is notrequired for a sling thatis
in storage or idle. However, if more than 1 yr has passed
since| the last periodic inspection, the sling shall be
inspelcted in accordance with the requirements listed
in (a) and (e) before being placed back into service.
(e)| Documentation that the most recent periodic
inspeftion was performed shall be maintained.
(f) |Inspection records of individual slings are nof
required.

used

(9

9-4.9.5 Removal Criteria

A synthetic rope sling shall be removed from service if
any of the following conditions are present:

(a)| missing or illegible sling identification (see
Sectign 9-4.7)

(b)| cuts, gouges, areas of extensive fiber breakage along
the l¢ngth, and abraded areas.on the rope

(c)|damage that is estimated to have reduced the effec-
tive diameter of the rope.by more than 10%

(d)| uniform fiber breakage along the major part of the
length of the rope.in the sling such that the entire rope
appears covered.with fuzz or whiskers

(e)|inside thetope, fiber breakage, fused or melted fiber
(observed’by prying or twisting to open the strands) in-
volving damage estimated at 10% of the fiber in any strand

YO ITE DO YUE50

cause doubt as to the continued use of thesling

9-4.9.6 Repair

(a) Slings shall be repaired,enly by the sling manufac-
turer or a qualified persons
(b) A repaired sling shall’be marked to identify the
repairing entity per Section 9-4.7.
(c) Components used for sling repair shall comply with
the provisions of-this Chapter.

(d) The ropes that make up the sling sh
respliced of Knotted to effect repairs.

(e) All répairs shall comply with the proofte
ments_of Section 9-4.6.

(f) Modifications or alterations to a sling sha
tonall repair provisions of this Chapter.

(g) Repair of hooks shall be as specified
B30.10. Repair of below-the-hook lifting devices shall
be as specified in ASME B30.20. Repair of all otHjer fittings
shall be as specified by the sling manufactuyer, fitting
manufacturer, or a qualified person.

hll not be
trequire-
I conform

in ASME

SECTION 9-4.10: OPERATING PRACTICE

I

9-4.10.1 Sling Selection

(a) Slings that appear to be damaged shall npt be used
unless inspected and accepted as usablle under
Section 9-4.9.

(b) Slings having suitable characteristics for
load, hitch, and environment shall be selected
dance with the requirements of Sections 9-4.5

(c) The rated load of the sling shall not be
When using a multiple-leg sling, no leg shall
beyond its single-leg rating.

(d) When the choker hitchratingis notidentified on the

he type of
in accor-
and 9-4.8.
exceeded.
be loaded

or the rope as a whole

(f) discoloration, brittle fibers, and hard or stiff areas
that may indicate chemical damage, ultraviolet damage, or
heat damage

(g) dirtand gritinthe interior of the rope structure that
is deemed excessive

(h) foreign matter that has permeated the rope and
makes it difficult to handle and may attract and hold grit

(i) kinks ordistortion inthe rope structure, particularly
if caused by forcibly pulling on loops (known as hockles)

27

sling, the choker hitch rating shall be 75% of the sling’s
straight-line hitch rating unless other ratings are provided
by the sling manufacturer or a qualified person.

(e) Rated loads for angles of choke less than 120 deg
shall be determined by using the values in
Table 9-4.10.1-1, or by consulting the sling manufacturer
or a qualified person.
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Table 9-4.10.1-1 Angle of Choke: Synthetic Rope Slings (f) When D/d ratios (see Figure 9-4.10.1-1) smaller
than 8/1 are necessary in the body of the sling, the
135 deg rated load of the sling shall be decreased. Consult the

sling manufacturer or a qualified person.
(g) For multiple-leg slings used with nonsymmetrical
loads, an analysis by a qualified person should be
performed to prevent overloading of any leg.
/ (h) Multiple-legslings shall be selected according to the
sling’s rated load based on the specific angle(s) as stated
he-shing s+ 3 use-abother
angles shall be provided by the sling manufacturef or a
qualified person.
(i) Slings shall not be used at an angle of loading less
than 30 deg except as recommended by the sling thanu-
facturer or a qualified person.
(j) Fittings shall be of a shape andsize to ensurp that
they properly seat in the hook/shackle, or other(load-
handling device.
(k) When a sling leg is.uSed as a basket hitch with the
lower connector (hoék)‘attaching to the mastef link
(upper connector), ‘the basket hitch rating shall be
limited to its singlé-leg rating, unless the master link is
rated to accommeodate that configuration.
(1) Synthetic rope slings shall not be used to support
suspended\personnel platforms.

60 deg

30 deg

9-4:10.2 Cautions to Personnel

{a) All portions of the human body shall be kep{ from
between the sling and the load, and from between th¢ sling
and the hook, shackle, or other load-handling devjce.

(b) Personnel should not stand in line with or ngxt to
the leg(s) of a sling that is under tension.

(c) Personnelshallnotstand or pass underasuspénded
load.

Angle of Choke, deg Rated Capacity, %' [Note (1)] (d) Personnel shall not ride the sling.

Over 120 100
9p-120 87
6

0-89 74
j0-59 62
D-29 49

Figure 9-4.10.1-1 D/d Ratio: Synthetic Rope Slihgs

NOTE: (1) [Percent of sling rated capacity in a choker hitch.

GENERAL NOTE: When D is 8 times the component rope diameter, d,
the D/d is expressed as 8/1.

28
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(e) Synthetic rope slings shall not be used as bridles on
suspended personnel platforms.

9-4.10.3 Effects of Environment

(a) Slings should be stored in an area where they will
not be subjected to mechanical, chemical, or ultraviolet
damage or extreme temperatures (see Section 9-4.8).

(b) Do not store nylon ropes in areas where they may
become impregnated with rust.

(e) Shock loading should be avoided.

(f) Loads should not be rested on the sling.

(g) Slings should not be pulled from under a load when
the load is resting on the sling.

(h) Twisting and kinking shall be avoided.

(i) During load-handling activities, with or without
load, personnel shall be alert for possible snagging.

(j) When using multiple basket or choker hitches, the
load should be rigged to prevent the sling from slipping or

(c)[Slings exposed to salt water should be thoroughly
rinsegl with fresh water to prevent mechanical damage
from [salt crystals when the rope dries.

(d)] When slings or their fittings are to be exposed to
acidiq or alkaline fumes, vapors, sprays, mists, or liquids,
the sling manufacturer or a qualified person should be
consylted (see para. 9-4.8.2).

9-4.10.4 Rigging Practices
(a)

meth

Slings shall be shortened or adjusted only by
bds approved by the sling manufacturer or a qual-
ified person.

(b)| Slings shall not be shortened or lengthened by knot-
ting gr twisting.

(c)| The sling shall be hitched in a manner providing
contrpl of the load.

(d)| Slings in contact with edges, corners, protrusions,
or abrasive surfaces shall be protected with a material of
sufficjent strength, thickness, and construction to prevent
damage to the sling (see Nonmandatory Appendix A).

Tt

(k) When lifting with a basket hitch, the legs.¢f the sling
should contain or support the load fromcthessidles, above
the center of gravity, so that the load remajns under
control.

() Slings should not be dragged-on the floor
abrasive surface.

(m) Inachoker hitch, thé.choke point should
the sling body, not on_ atsplice or fitting.

(n) Slings should not be constricted, bu
pinched by the load, hook, or any fitting.

(o) The load applied to the hook should be centered in
the base (bowl)ofthe hook to prevent pointloading on the
hook, unléss‘the hook is designed for point loading.

(p) Ah.object in the eye of a sling should not be wider
than‘one-third the length of the eye.

(@) When a hand-tucked sling is used, the sling, load, or
load-handling device shall be prevented from |rotating.

TOHE—tHHe—Todtr

pr over an
only be on

hched, or
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Chapter 9-5
Synthetic Webbing Slings: Selection, Use, and Maintenance

SECTION

This Ch
webbing {

SECTION

9-5.0: SCOPE

hpter includes provisions that apply to synthetic
lings (see Figures 9-5.0-1 and 9-5.0-2).

9-5.1: TRAINING

Synthefic webbing sling users shall be trained in the

selection,
the envir
this Chap

SECTION

inspection, cautions to personnel, effects of
bnment, and rigging practices as covered by
er.

9-5.2: COMPONENTS

9-5.2.1 Webbing

The sy
tested in

9-5.2.2 ]

The thr
slings shg
with WST]

9-5.2.3 |

(a) Fitt
times the
deformati

hthetic webbing shall be manufactured and
hccordance with WSTDA-WB-1.

[hread

bad used in the fabrication of synthetic webbing
11 be manufactured and tested in accordance
DA-TH-1.

Fittings

ings shall have sufficient strength to sustain 2
ated load of the sling without visible permanent
pn.

(b) Fiting surfaces in contact with the sling shall be

finished t
(c) Wh
of ASME 1]
(d) Wh
requiremg

9-5.2.4

b remove edges that could damage the sling.
bn employed, hooks'shall meet the requirements
830.10.

en employed,-rigging hardware shall meet the
ents of ASME B30.26.

Dther Components

SECTION 9-5.3: FABRICATION AND
CONFIGURATIONS

9-5.3.1 Fabrication

(a) Stitching shall be the method for fabrig
synthetic webbing slings.

(b) The thread shall be the Sanie yarn type as the
webbing.

9-5.3.2 Coatings

Finishes and coeatings shall be compatible with the
components arnid 'wot impair the performance of the

9-5.3.3 Configurations

(a)cSingle-leg slings and two-leg, three-leg, and fo
bridle slings used in straight-line, choker, and b
hitches are covered by this Chapter.

NOTE: A straight-line hitch is commonly referred to as a v|
hitch.

(b) Other configurations may be used. When use
sling manufacturer or a qualified person shall provid
cific data. These slings shall comply with all other re
ments of this Chapter.

SECTION 9-5.4: DESIGN FACTOR

ating

sling

other
sling.

ir-leg
asket

ertical

d, the
e spe-
uire-

The design factor for synthetic webbing slings shall be a

minimum of 5.

SECTION 9-5.5: RATED LOAD

(a) The sling manufacturer shall establish the s
rated load.

(b) At a minimum, the rated load shall be based
following factors:

ling’s

n the

Slings

(Tat emplioy symthetic webbings, thread, or

fittings other than those listed in paras. 9-5.2.1
through 9-5.2.3 may be used. When such materials are

employed

, the sling manufacturer or a qualified person

shall provide specific data regarding deviations from
the applicable sections of this Chapter. These slings
shall comply with all other requirements of this Chapter.
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(1) component strength

(2) number of legs

(3) design factor

(4) type of hitch

(5) angle of loading (see Figure 9-5.5-1)
(6) fabrication efficiency

(7) connection hardware shape and size
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Figure 9-5.0-1 Synthetic Webbing Slings Figure 9-5.0-2 Synthetic Webbing Sling Nomenclature

Load-

bearing Loop eye
| splice |_ length |
Sling made with a triangle fitting on one end and a |

slotted triangle choker fitting on the other end. It can

be used in a straight-line, basket, or choker hitch.
|
|

=
=
=

Type | Body

Length

Slirlg made with a triangle fitting on both ends. It can be
used in a straight-line or basket hitch only.

Type ll Length

V

nn
LN}
LN}
Jup

Slirlg made with a flat loop eye on each end with loop eye

opgning on same plane as sling body. This type of sling is

sonpetimes called a flat eye-and-eye, eye-and-eye, or

doyble-eye sling. Figure 9-5.5-1 Angle of Loading

Type lll

Slirlg made with both loop eyes formed as in Type lll,
excgpt that the loop eyes are turned to form a loop eye
that is at a right angle to the plane of the sling body.
Thig type of sling is commonly referred to as a
twigted-eye sling.

Direction of
applied force

Angle of
loading

Type IV

Plane perpendicular
to appligd force

Endless sling, sometimes referredto,as a grommet. It is
a cqntinuous loop formed by jeining the ends of the
welbbing together.

§

Retpirn-eye (feversed-eye) sling is formed by using
multiple widths of webbing held edge-to-edge. A wear
pad is attached on one or both sides of the sling body
and oh’one or both sides of the loop eyes to form a loop
eye at each end which is at a right angle to the plane of
the sling body.

Type'V

Dirgction of
apjplied force

Angle of
loading

Type VI

31
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SECTION 9-5.6: PROOF TEST REQUIREMENTS
9-5.6.1 General

(a) Prior to initial use, all repaired slings shall be proof
tested by the sling manufacturer or a qualified person.

(b) New synthetic webbing slings incorporating
previously used or welded fittings shall have the fittings
proof tested before or after fabrication of the completed

SECTION 9-5.8: EFFECTS OF ENVIRONMENT

9-5.8.1 Temperature

Polyester and nylon webbing slings shall not be used in
contact with an object or at temperatures in excess of
194°F (90°C) or below —40°F (-40°C).

9-5.8.2 Chemically Active Environments

This

turer
Us are

Sling- i i i __ The crrpngfh of synthetic wphhing c]ingc may be
(c) All )tber new synthetic webbing slings E?I'.ld fittings degraded by chemically active environments.
are not refjuired to be proof tested unless specified by the includes exposure to chemicals in the form’ of splids,
purchaser liquids, gases, vapors, or fumes. The sling ‘manufa
9-5.6.2 Proof Load Requirements or qu:fllified person shquld be Fonsulted before slin
used in chemically active environments.
(a) Forsingle- or multiple-leg slings and endless slings,

each leg ghall be proof loaded to 2 times the single-leg
straight-lipe hitch rated load.

(b) Thg proof load for fittings attached to single legs
shall be 4 minimum of 2 times the single-leg straight-
line hitch|rated load.

(c) Magter links for two-leg bridle slings shall be proof
loaded to # minimum of 4 times the single-leg straight-line
hitch rated load.

(d) Magter links for three-leg bridle slings shall be
proof loaded to a minimum of 6 times the single-leg
straight-lipe hitch rated load.

(e) Magter links for four-leg bridle slings shall be proof
loaded to # minimum of 8 times the single-leg straight-line
hitch rated load.

SECTION 9-5.7: SLING IDENTIFICATION

9-5.7.1 Identification Requirements

Each sling shall be marked to show

(a) name or trademark of manufacturer, or if repaired,
the entity| performing repairs

(b) manufacturer’s code or stock number

(c) ratdd load for at least gne)hitch type and the angle
upon whirh it is based

(d) typg of synthetie-web material

(e) number of legs)if‘more than one

9-5.7.2 Initial.Sting Identification

Sling idpnitification shall be done by the sling manufac-

9-5.8.3 Sunlight and Ultraviolet Light

The strength of syntheticwebbing slings is degraded by
exposure to sunlight or ultraviolet light. The sling thanu-
facturer or a qualified pérson should be consulted forjaddi-
tional retirement,or’inspection requirementy. For
additional degradation information, see WSTDA-UV1Sling.

SECTION 9-5.9: INSPECTION, REMOVAL, AND
REPAIR

9-5.9.1 General

All inspections shall be performed by a desighated
person. Any deficiency identified shall be examined
and a determination made by a qualified person|as to
whether it constitutes a hazard, and if so, what addifional
steps need to be taken to address the hazard.

9-5.9.2 Initial Inspection

Priorto use, all new, altered, modified, or repaired flings
shall be inspected to verify compliance with the appljcable
provisions of this Chapter. Written records arf not
required for initial inspection.

9-5.9.3 Frequent Inspection

(a) Each shift, before the sling is used, a visual iffspec-
tion for damage shall be performed. Slings used in gevere
or special service should be inspected before eacH use.

(b) Slings found with conditions such as those listed in
COoC chall b A_F; H Shall

turer.

9-5.7.3 Maintenance of Sling Identification

Sling identification should be maintained by the user so
as to be legible during the life of the sling.

9-5.7.4 Replacement of Sling Identification

Replacement of the sling identification shall be consid-
ered a repair as specified in paras. 9-5.9.6(a) and
9-5.9.6(b). Additional proof testing is not required.

32

Q Cls
para 7o 750 STralt o T CIov e U T Ut SCT VICC I OTTIT S,

not be returned to service until approved by a qualified
person.

(c) Written records are not required for frequent
inspections.

9-5.9.4 Periodic Inspection

(a) A complete inspection of the sling shall be
performed. Inspection shall be conducted on the entire
length, including splices and fittings. Slings found with
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conditions such as those listed in para. 9-5.9.5 shall be
removed from service. Slings shall not be returned to
service until approved by a qualified person.

(b) Periodic Inspection Frequency. Periodic inspection
intervals shall not exceed 1 yr [see (d)]. The frequency of
periodic inspections should be based on

(1) frequency of sling use
(2) severity of service conditions
(3) nature of load-handling activities

(d) There shall be no repairs to a load-bearing splice.

(e) Webbing material meeting the removal criteria in
para. 9-5.9.5 shall not be repaired, but may be replaced
only if approved by a sling manufacturer or a qualified
person.

(f) Repair ofhooksshallbeas specified in ASME B30.10.
Repair of below-the-hook lifting devices shall be as speci-
fied in ASME B30.20. Repair of all other fittings shall be as
specified by the sling manufacturer, fitting manufacturer,

(AF—experiepcegained-ontheservice tife-ofslings
in similar circumstances
Guidelines for the time intervals are
7) normal service — yearly
) severe service — monthly to quarterly
3) special service — as recommended by a qualified
person
(d)| Periodicinspection is notrequired for a sling thatis
in storage or idle. However, if more than 1 yr has passed
since| the last periodic inspection, the sling shall be
inspelcted in accordance with the requirements listed
in (a) and (e) before being placed back into service.
(e)] Documentation that the most recent periodic
inspeftion was performed shall be maintained.
(f) |Inspection records of individual slings are not
requifled.

used

(9

9-5.9.5 Removal Criteria

A synthetic webbing sling shall be removed from service
if anyf of the following conditions are present:

(a)| missing or illegible sling identification((see
Sectiqn 9-5.7)

(b)| acid or caustic burns

(c)| melting or charring of any part of the’sling

(d)| holes, tears, cuts, or snags

(e)|broken or worn stitching in load-bearing splices

(f) |excessive abrasive wear

(g)| knots in any part of the-sling

(h)| discoloration and brittle ot stiff areas on any part of
the sling, which may niean chemical or ultraviolet/
sunlight damage

(i) |fittings that-are pitted, corroded, cracked, bent,
twisted, gouged, ‘or-broken

(j) |[for hookSsremoval criteria as stated in ASME B30.10

(k)| for rigging hardware, removal criteria as stated in
ASMH B30:26

(1) lother conditions, including visible damage, that

or—a—aualifieadparcon
or-a-gualified-person-

(g) Allrepairs shall comply with the proofte
ments of Section 9-5.6.

(h) Modifications or alterations to a sling sha

to all repair provisions of this Chapter.

5t require-

I conform

SECTION 9-5.10: OPERATING PRACTICE!

\-£4

9-5.10.1 Sling Selection

(a) Slings that appear to be damaged shall npt be used
unless inspected and accepted as usablle under
Section 9-5.9:

(b) Slingshaving suitable characteristics for
load, hitch’. and environment shall be selected
dance with the requirements of Sections 9-5.5

(e) The rated load of the sling shall not be
When using a multiple-leg sling, no leg shall
beyond its single-leg rating.

(d) When the choker hitch ratingis notidentified on the
sling, the choker hitch rating shall be 80% of the sling’s
straight-line hitch rating, unless other ratings are
provided by the sling manufacturer or a qualified person.

(e) Rated loads for angles of choke less thah 120 deg
shall be determined by using the vplues in
Table 9-5.10.1-1, or by consulting the sling manufacturer
or a qualified person.

(f) For multiple-leg slings used with nonsymmetrical
loads, an analysis by a qualified person ghould be
performed to prevent overloading of any leg.

(g) Multiple-legslings shall be selected accorfling to the
sling’s rated load based on the specific angle(s) as stated
on the sling’s identification. The rated load for use at other
angles shall be provided by the sling manufacturer or a
qualified person.

(h) Slings shall not be used at an angle of loading less
than 30 deg except as recommended by the sljng manu-

facturer or-a qn')]iﬁad person

he type of
in accor-
and 9-5.8.
exceeded.
be loaded

cause doubt as to the continued use of the sling

9-5.9.6 Repair

(a) Slings shall be repaired only by the sling manufac-
turer or a qualified person.

(b) A repaired sling shall be marked to identify the
repairing entity per Section 9-5.7.

(c) Components used for sling repair shall comply with
the provisions of this Chapter.
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(i) When a sling leg is used as a basket hitch with the
lower connector (hook) attaching to the master link
(upper connector), the basket hitch rating shall be
limited to its single-leg rating, unless the master link is
rated to accommodate that configuration.

(j) Fittings shall be of a shape and size to ensure that
they properly seat in the hook, shackle, or other load-
handling device.

(k) Synthetic webbing slings shall not be used to
support suspended personnel platforms.
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Table 9-5.10.1-1 Angle of Choke: Synthetic Webbing
Slings

135 deg

120 deg

9-5.10.3 Effects of Environment

(a) Slings should be stored in an area where they will
not be subjected to mechanical, chemical, or ultraviolet
damage or extreme temperatures (see Section 9-5.8).

(b) When extensive exposure to sunlight or ultraviolet
light is experienced by nylon or polyester webbing slings,
the sling manufacturer should be consulted for recom-
mended inspection procedure.

(c) When slings or their fittings are to be exposed to

60 deg (

30d

Angle of Choke, deg Rated Capadcity, % [Note (1)]

Oyer 120 100
9p-120 87
40-89 74
30-59 62
D-29 49
NOTE: (1) [Percent of sling rated capacity in a choker hitch.

9-5.10.2 | Cadtions to Personnel

(a) All

ortionc aftha human haody chall ha lrant frans
SFORS-e+—+tne- Say-StiarHDe ke p1roitt

acidic or alkaline fumes, vapors, sprays, mists, orliguids,
the sling manufacturer or a qualified person‘shoyld be
consulted (see para. 9-5.8.2).

9-5.10.4 Rigging Practices

(a) Slings shall be shortenedwr adjusted only by
methods approved by the slingdnanufacturer or a|qual-
ified person.

(b) Slings shall notbe shortened orlengthened bylknot-
ting or twisting.

(c) The sling shall'be hitched in a manner proyiding
control of the load:

(d) Slings ificontact with edges, corners, protrufions,
or abrasive surfaces shall be protected with a material of
sufficientstrength, thickness, and construction to prevent
damage’to the sling (see Nonmandatory Appendix| A).

(e)>Shock loading should be avoided.

(f) Loads should not be rested on the sling.

(g) Slings should not be pulled from under a load
the load is resting on the sling.

(h) Twisting shall be avoided.

(i) During load-handling activities, with or without
load, personnel shall be alert for possible snagging.

(j) When using multiple basket or choker hitchds, the
load should be rigged to prevent the sling from slippfng or
sliding along the load.

(k) When lifting with a basket hitch, the legs of th¢ sling
should contain or support the load from the sides, ibove
the center of gravity, so that the load remains yinder
control.

(1) Slings should not be dragged on the floor or oyer an
abrasive surface.

(m) Inachoker hitch, the choke point should only|be on
the sling body, not on a load-bearing splice or fittjng.

(n) Slings should not be constricted, bunched, or
pinched by the load, hook, or any fitting.

'when

between the sling and the load, and from between the sling
and the hook, shackle, or other load-handling device.

(b) Personnel should not stand in line with or next to
the leg(s) of a sling that is under tension.

(c) Personnelshall notstand or pass underasuspended
load.

(d) Personnel shall not ride the sling.
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(o) The load applied to the hook should be centered in
the base (bowl) of the hook to prevent pointloading on the
hook, unless the hook is designed for point loading.

(p) An object in the eye of a sling should not be wider
than one-third the length of the eye.

(21)
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Chapter 9-6
Polyester Roundslings: Selection, Use, and Maintenance

SECT

Thi
round

SECT
Pol

ment,

ION 9-6.0: SCOPE

slings (see Figure 9-6.0-1).

ION 9-6.1: TRAINING

Figure 9-6.0-1 Polyester Roundsling Types

‘ Length ‘

S

Endless

T e

Eye-and-Eye (With-€Cover)

s Chapter includes provisions that apply to polyester

yester roundsling users shall be trained in the selec-
tion, inspection, cautions to personnel, effects of environ-
and rigging practices as covered by this Chapter.

SECTION 9-6.2: COMPONENTS

9-6.2.1 Core

The finished core shall be of polyester fiber,
according to the pin size limits as stated in WSTI
CI 1905.

NOTE: See Section 9-6.3 concerning covers and thy

9-6.2.2 Fittings

(a) Fittings_shall have sufficient strength
twice the rated load of the sling without visible
deformation.

(b) Fitting surfaces in contact with the slin

ind tested
A-RS-1or

ead.

fo sustain
ermanent

g shall be

finished to remove edges that could damage the sling.

(c) When employed, hooks shall meetthereq
of ASME B30.10.

(d) When employed, rigging hardware shal
requirements of ASME B30.26.

9-6.2.3 Other Components

Slings that employ core yarns or fittings o
those listed in paras. 9-6.2.1 and 9-6.2.2 may
When the core and cover are of different mat
thread should be of the same material as
When other components are employed, the sl
facturer or a qualified person shall provide sp
regarding deviations from the applicable secti
Chapter. These slings shall comply with all othe
ments of this Chapter.

SECTION 9-6.3: FABRICATION AND
CONFIGURATIONS

llirements

meet the

ther than
r be used.
erials, the
the core.
ng manu-
bcific data
ns of this
r require-

9-6.3.1 Fabrication

Two-Leg Bridle Sling

Polyester roundslings shall be fabricated from core
yarns wound together with multiple turns and enclosed

in protective cover(s). Covers shall be m
synthetic material.

9-6.3.2 Thread

The thread used to secure the cover in the fab

ade from

rication of

polyester roundslings shall be polyester thread manufac-
tured and tested in accordance with WSTDA-TH-1.
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