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FOREWORD

This is the first edition of a Standard for elevator

In recognition of the importance of this vital elevator

suspensionrand-eompensationsystems-as-wel-asropes
for gpvernor applications. This Standard has been devel-
oped| by the American Society of Mechanical Engineers
(ASME) to provide guidance to the elevator industry for
the appropriate use of means for suspension, compensa-
tion, pnd governors. The first edition includes standards
for three technologies for elevators, namely: steel wire
ropeg, aramid fiber ropes, and noncircular elastomeric
coatdd steel suspension members. Uniform standards
for tHese important items are necessary to ensure consist-
ent lpvels of safety and to provide guidance for the
manifacturers of these items as well as the designers,

mantifacturers, installers, maintainers, and inspectors of
elevaftor equipment.

As| other technologies emerge and are deemed to be
suitaple for similar applications, this Standard will be
expanded to include criteria for their usage.

In developing this Standard, experts were assembled
from|the steel wire rope, aramid fiber rope, and nonciry
cularelastomeric coated steel suspension members engi-
neerjng and manufacturing fields. Relevant existing
standards were studied during the development-of this
Standlard and are referenced where approptiate. The
scopg¢ of this Standard covers North Ameriean and inter-
national requirements in a compreherisive manner and
doesnot conflict with existing Amefican or international
standards. This Standard is intefided to be used in con-
junctjon with the ASME A17.1/CSA B44, Safety Code
for Hlevators and Escalators, and related Codes and
standards.

Steel"Wire Rope for Elevators

Stgel wire rope has been used for many years in the
elevdtor-industry, for suspension, compensation, and

component-and-the-uniqtrepractices—ofthe North
American industry, this Standard was develgped. This
Standard covers the current applications and| provides
strength and material criteria as well as testing, compli-
ance, inspection, replacement, and‘ordering| informa-
tion. Imperial and SI dimensions‘are addresged in the
Standard. The purpose of thig~Standard is t¢ enhance
public safety and to provide guidance to mantifacturers
and users of steel wire tope.

Aramid Fiber Ropes and Elastomeric Coatpd Steel
Belts

With the appearance in the market place of|new sus-
pensienrand compensation means technologigs, such as
aramid fiber ropes and noncircular elastomefic coated
steel suspension members for elevators, the| need for
standards that will ensure the safe applicatioh of these
items became evident. This Standard addregses these
important technologies.

In developing the standards, extensive test results
were studied and the properties and durability of the
new suspension and compensation means were exam-
ined. The work included visits to major labotatories at
which all aspects of the noncircular elastometic coated
steel suspension members were tested.

The work included a visit to the factory of a major
manufacturer of aramid fiber and technical [presenta-
tions by experts in this technology. The test work of a
major laboratory and field results from the application
of aramid fiber rope on elevators were also sfudied.

Test facilities where the noncircular elastomeyric coated
steel suspension members were extensively [tested on
elevators were also visited. In addition, technidal presen-
tations on the noncircular elastomeric coated|steel sus-
pension members regarding their constru¢tion and

gOVerTIOT applications.

Due to the large range of applications in this diverse
market, many variations of steel wire ropes are in current
use. Examples include rope of regular and lang lay, left
and right lay, preformed and nonpreformed. Such ropes
may be of a variety of wire materials, from iron to high
tensile steel and may be of corrosion resistant construc-
tion. Various core materials including natural and syn-
thetic fiber and steel may also be used. Nominal imperial
dimensions as well as SI dimensional ropes are used.

testing took place.

Tests on both ramid fiber ropes and noncircular elasto-
meric coated steel suspension members included life,
durability, resistance to damage, traction, replacement
criteria, effects of the environment, and many other crite-
ria. This work was extremely helpful in developing the
standards and building confidence in the validity of the
requirements.

ASME A17.6-2010 was approved by the American
National Standards Institute on March 17, 2010.
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CORRESPONDENCE WITH ASME A17 COMMITTEE

ASME codes and standards are developed and maintained with the intent to represent the
consensus of concerned interests. As such, users of this and other ASME A17 codes and standards
may interact with the committee by requesting interpretations, proposing revisions, and attending

committee meetings. Correspondence should be addressed to:

Secretary, A17 Standards Committee

The American Society of Mechanical Engineers
Three Park Avenue

New York, NY 10016

E-mail: infocentralasme.org

All correspondence to the Committee must include the individual’s snanie and post office
address in case the Committee needs to request further information.

Proposing Revisions. Revisions are made periodically to the Code, to{incorporate changes tha
appear necessary or desirable, as demonstrated by the experience(gained from the applicatior
of the procedures, and in order to conform to developments in thé€levator art. Approved revisiong
will be published periodically.

The Committee welcomes proposals for revisions to this €ode. Such proposals should be as
specific as possible: citing the Section number(s), the proposed wording, and a detailed descriptior]
of the reasons for the proposal including any pertinent documentation.

Requesting Interpretations. On request, the A1Z Committee will render an interpretation o
any requirement of the Code. Interpretations canwonly be rendered in response to a written reques
sent to the Secretary of the Standards Committee.

The request for interpretation should beclear and unambiguous. It is further recommended
that the inquirer submit his request utilizing the following format:

Subject: Cite the applicable Sectiop'ttumber(s) and a concise description.

Edition: Cite the applicable edition and supplement of the Code for which the interpretatior
is being requested.

Question: Phrase the question as a request for an interpretation of a specific requiremen
suitable for general undérstanding and use, not as a request for an approval of a proprietary
design or situation. The question shall be phrased, where possible, to permit a specific “yes” o1
“no” answer. The irquirer may also include any plans or drawings that are necessary to explair]
the question; however, they should not contain proprietary names or information.

Requests that.are not in this format will be rewritten in this format by the Committee prio:
to being answered, which may inadvertently change the intent of the original request.

ASME procedures provide for reconsideration of any interpretation when or if additiona
information that might affect an interpretation is available. Further, persons aggrieved by ar
interpretation may appeal to the cognizant ASME committee or subcommittee. ASME does no
“approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity]

Attending Committee Meetings. The A17 Standards Committee and the various Working

Committaac raoylarls hald maatinoc A1l Af vhich own a0 tha by Parcons—wunchina +d
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attend any meeting should contact the Secretary of the Standards Committee.
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b general auspices of the American National
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chnological advances, new data, and changing
ental and industry needs. Revisions do not
t previous editions were inadequate.
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Elevators and Escalators, and related Codes
ards. Written inquiries regarding this Standard
p addressed to the Secretary of the ASME A17
5 Committee.

pferenced Codes, Standards, and Test Methods that

h no date indicated shall be the edition in effect at the
blication of this Standard.

FORM AND ARRANGEMENT

hndard consists of three parts, each covering a
bchnology related to elevator suspension and
ation means and governor ropes._The
, Preface, and Notes that are includéd,in this
t, and the Interpretations that are provided as
e document are not part of this' American
Standard. They are advisory-innature and are
for clarification only.

SCOPE

hndard covers the'means and members of sus-
fompensatiofy, and governor systems for eleva-
n the scope-of ASME A17.1/CSA B44.

This Standard includes the material prope
design, testing, inspection, and replacement eriter
these means. It includes the requirements for stee

rties,
ia for
wire

rope, aramid fiber rope, and noncirgcular elastoeric

coated steel suspension members, and provides
tion for future constructions ‘@s new techng
develops.

INTRODUCTION

This Standaré¢ is intended to be used
ASME A17.1 /€SA B44, Safety Code for Elevator
Escalators, A17.2, Guide for the Inspection of Elev
Escalators, and Moving Walks, and A17.3, Safety
for Existing Elevators and Escalators, and other (
and\Standards referenced by these Standards as w
other related Standards.

The ASME A17.1/CSA B44 Code specifically
ences the suspension and compensation means ang

Hlirec-
logy
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b and
htors,
Code
lodes
ell as

refer-
gov-

ernor systems covered by this Standard. This Stajdard

was developed to provide safe, consistent criter
steel wire rope, aramid fiber rope, noncircular e
meric coated steel suspension members and other n
of suspension and compensation used in the Ele
Industry.

Part 1 covers steel wire rope.

Part 2 covers aramid fiber rope.

Part 3 covers noncircular elastomeric coated stee
pension members.

The Standard is under the auspices of the ASME
Standards Committee and is subject to the oper
procedures of this Committee.

a for
lasto-
heans
ivator

| sus-

A17.1
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STANDARD FOR ELEVATOR SUSPENSION, COMPENSATION,
AND GOVERNOR SYSTEMS

SECTION 1.1
SCOPE

Paft 1 covers the general requirements for the more
cominon types of stranded steel wire ropes for hoisting,
compensation, and governor applications on passenger
or fr¢ight elevators. Included in the scope of this Part
are steel wire ropes in various grades and constructions
from|4 mm to 38 mm (%, in. to 1% in.) manufactured
from|uncoated wire or metallic coated wire. For specific
applications, additional or alternative requirements may
apply, provided equivalent safety is maintained.

Part 1 covers regular lay and lang lay, preformed and
nonpireformed elevator rope in nominal imperial dimen=
siong as well as SI dimensions. Various constructions of
steel [wire rope are covered, i.e., Seale, Warrington; and
Filled Part 1 covers the broad range of wire materials in
currgnt use including Iron, Traction, Extra High Strength
Tractjon, 1570 Single, 1180/1770 Dual, 1370/1770 Dual,
1770 [Single, 1960 Single, and 2300 Single. Various rope
core [materials in current use are eovered by this Part
including natural and synthetic-fiber cores and steel
cored This Part covers ropes-made from uncoated wires
or metallic coated wires™(e:g., galvanized). This Part
includes criteria for testing and compliance of rope,
replacement of ropé, and ordering information for steel
wire [rope.

NOTE: Part Xis written in the combined format, presenting
requiements-for rope products in both Imperial units, utilized
histor}cally~in the SI and U.S. Customary units as recognized by
current mtérnational standards. The values stated in SI (metric)

Part 1
Stranded Carbon Steel Wire Ropes for Elevators

subsequent amendments td,or'revisions of any of these
publications apply to this\Part only when incprporated
by amendment or revision. For undated references, the
latest edition wouldvapply.

1.2.1 ASTM-Standards

ASTM.A 931-2008, Standard Test Method for Tension
Testing of Wire Ropes and Strand
ASTM A 1007-2000, Standard Specification fgr Carbon
Steel Wire for Wire Rope
ASTM A 1023-2002, Specification for Stranded Carbon
Steel Wire Ropes for General Purposes

Publisher: American Society for Testing and [Materials
(ASTM), 100 Barr Harbor Drive, West Conslohocken,
PA 19428-2959 (www.astm.org)

1.2.2 ISO Standards

ISO 2020-1:1997, Aerospace — Preformed flexible steel
wire rope for aircraft controls — Part 1: Djmensions
and loads

ISO 2232:1990, Round drawn wire for general purpose
non-alloy steel wire ropes — Specifications

ISO 3108:1974, Steel wire ropes for general pyrposes —
determination of actual breaking load

ISO 4101:1983, Drawn steel wire for elevatoy ropes —
Specifications

ISO 4344:2004, Steel wire ropes for lifts — Minimum
requirements

units or Imperial units are to be regarded separately. The values
are not exact equivalents; therefore, each system must be used
independently of the other.

SECTION 1.2
REFERENCES

Part 1 incorporates, by dated or undated reference,
provisions from other publications. These normative ref-
erences are cited at their appropriate place in the text,
and the publications are listed. For dated references,
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ISO 4345:1988, Steel wire ropes — Fibre main cores —
Specification

ISO 4346:1977, Steel wire ropes for general purposes —
Lubricants — Basic requirements

ISO 9001, Quality management systems — Require-
ments

Publisher: International Organization for
Standardization (ISO), 1 ch. de la Voie-Creuse, Case
postale 56, CH-1211, Geneve 20, Switzerland /Suisse
(www.iso.org)
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Fig. 1.3.1.1-1 Elements of Stranded Steel Wire
Rope

P Core

P Wire

/ ‘H:/Center wire

(b) Metallic Coated Wire. Carbon steel wire that has a
metallic coating.

(1) Final-Galvanized Wire. Coated carbon steel wire
with a zinc coating applied after the final wire drawing
operation.

(2) Drawn-Galvanized Wire. Coated carbon steel
wire with a zinc coating applied prior to the final wire
drawing operation.

(3) Final-Coated Zn-5A1-MM Wire. Coated carbon

~—— Wire rope

/D

1.2.3 ASME Standards

ASME A]7.1/CSA B44 (latest edition), Safety Code for
Elevatdrs and Escalators

ASME All7.2 (latest edition), Guide for Inspection of
Elevatqrs, Escalators, and Moving Walks

Publishgr: The American Society of Mechanical
Engineprs (ASME), Three Park Avenue, New York,
NY 10016-5990; Order Department: 22-Law Drive, P.O.
Box 2300, Fairfield, NJ 07007-2300-(www.asme.org)

SECTION.1.3
TERMINOLOGY

1.3.1 Defcriptions of Terms Specific to Rope
Elgments

1.3.1.]1 Stranded Steel Wire Rope. An assembly of
strands lpid helically in one layer around a core. See
Fig. 1.3.1]14%

Steel'wire with a zinc-aluminum alloy (mischmetal) coat-
ing applied after the final wire drawing operation.

(4) Drawn-Zn-5AI-MM Wire. Coated-carbon|steel
wire with a zinc-aluminum alloy (mischmetal) cdating
applied prior to the final wire drawing operation

1.3.1.2.2 Function

(a) Load-Bearing Wires (Mai /Wires). Those wites in

a rope that are considered s, contributing toward the
breaking force of the ropé-
(b) Nonload-Bearing Vifes. Those wires in a rop¢ that
are considered as not(contributing towards the brepking
force of the rope.
(c) Filler Wires/Comparatively small wires uspd in
certain conétructions to create the necessary number
of interstices for supporting the next layer of coviering
wires.
(d) Seizing (Serving) Wires or Strands. Those single
wites or strands used for making a close-wound helical
gérving to retain the elements of a rope in their agsem-
bled position.

1.3.1.2.3 Position

(a) Center Wire. Wire positioned at the center] of a
strand of a stranded rope.
(b) Inner Wire. All wires except center, filler, corg, and
outer wires of a stranded rope.
(c) Outer Wire. All wires in the outer layer gf the
strand of a stranded rope.
(1) Crown Wire. The visible portion of the helfcally

laid outer wire that contacts the wear surfaces.
(2) Valley Wire. The visible portion of the heljcally

laid outer wire that does not contact the wear surfaces.
(d) Core Wire. All wires comprising the corg of a
stranded rope, where applicable.

1.3.1.2.4 Layer of Wires. An assembly of wires
having one pitch diameter. The exception is a [War-

1.3.1.2 Wire. A single continuous length of steel
with a circular uniform cross-section cold drawn from
a rod.

1.3.1.2.1 Finish and Quality of Coating. The condi-
tion of the surface finish of the wire, e.g., uncoated or
metallic coated (zinc or zinc alloy) shall comply with
the following;:
(a) Uncoated Wire. Carbon steel wire that does not
have a metallic coating; formerly referred to as bright
wire.

Copyright ASME International
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TiNgton layer comprising large and smail wires where
the smaller wires are positioned on a larger pitch circle
than the larger wires. The first layer of wires is that
which is laid over the strand center wire. Filler wires
do not constitute a separate layer.

1.3.1.3 Strands

1.3.1.3.1 Strand. An element of rope normally
consisting of an assembly of wires of appropriate shape
and dimensions laid helically in one or more layers
around a center wire.
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Fig. 1.3.1.3.2-1 Round Strand

Fig. 1.3.1.3.4-1 Seale Construction
(e.g., 19S, 9-9-1)

B

Fig. 1.3.1.3.2-2 Compacted Round Strand:
Before and After Compacting

& &

(a) Before (b) After

Fig. 1.3.1.3.3-1 Lay Direction of Strands
for Stranded Ropes

M

|.3.1.3.2 Shape-of Cross-Section

(a)l Round Styand. Strand having a perpendicular
crosstsection that is approximately the shape of a circle.
See Hig. 1:3:1.3.2-1.

(b) Compacted Round Stmnd A round strand that has
been Zigeny:
rolling, or swaging. See F1g 1 3 1.3.2-2.

1.3.1.3.3 Strand Lay Direction. The direction right
(z) or left (s) corresponding to the direction of lay of the
outer wires in relation to the longitudinal axis of the
strand. See Fig. 1.3.1.3.3-1.

1.3.1.3.4 Strand Type and Constructions: Parallel
Lay. Strand that contains at least two layers of wires
all of which are laid in one operation (in the same direc-
tion). The lay length of all wire layers are equal, and the

Copyright ASME International
Provided by IHS under license with ASME
No reproduction or networking permitted without license from IHS

Fig. 1.3.1.3.4-2 Warrington Construcfion
[e.g., 19W, (6+6)-6-1]

&

Fig. 1.3.1.3.4-3 Filler Construction
(e.g., 25F, 12-6F-6-1)

i

wire of any two superimposed layers are parallel to each
other resulting in linear contact.

NOTE: Strand construction is designated by listing the number
of wires, beginning with the outer wires, with each laydr separated
by a hyphen.

There are three types of parallel lay constructions com-
monly used for elevator rope, which are as follows:

atetylarge and
small wires and twice the number of wires as the inner
layer. Warrington layers are designated by listing the
number of large and small wires with a plus sign (+) in
between and parentheses around the layer, e.g., (6 + 6).
See Fig. 1.3.1.3.4-2.

(c) Filler (F). Construction having outer layer con-
taining twice the number of wires than the inner layer,
with filler wires laid in the interstices between the layers.
Filler wires are designated with the letter “F.” See
Fig. 1.3.1.3.4-3.
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Fig. 1.3.1.4-1 Examples of Cores

(a) Fiber Core

1.3.1.t Rope Cores. Central elements, usually of
fiber or $teel around which the strands are helically
laid. Ropg cores shall have a rope manufacturer-specific
identification marker incorporated during core manu-
facture of during closing of finished rope. The marker
shall be |of filament, fiber, or ribbon material. See
Fig. 1.3.14-1.

1.3.1.4.1 Fiber Core (FC). An element made from
either natural or synthetic fibers.

1.3.1.4.2 Independent Wire Rope Core (IWRC). A
core congtructed as a round stranded steel wire rope.
The core jand/or its outer strands may also be covered
or filled yith either fiber or solid polymer.

1.3.1.4.3 Solid Polymer Core. A single elerhent of
solid polymer material that is either cylindrical or
shaped (grooved). It may also include~an element or
elements |of wire or fiber.

1.3.1.5 Lubrication

1.3.1.5.1 Rope Lubricant, ) A material applied dur-
ing the mpanufacture of a strand, core, or rope in elevator
systems, [reducing internal friction and/or providing
protection against corresion.

1.3.1.5.2 Impregnating Compound. A material
used in the manufacture of natural fiber cores for the
purpose ¢f préserving fiber integrity in service and pro-

(b) Independent Wire
Rope Core (IWRC)

(c) Polymer Core

(b) Compacted Strand. ‘Rope in which the strands,
prior to closing of the ropé€, are subjected to a compdcting
process such as drawihg, rolling, or swaging.

(c) Multilayered.<Ropes consisting of multiple Jayers
of strands laid helically around a core.

1.3.2.2 ‘Rope Classification and Construction

1,322.2.1 Rope Classification. A grouping of fopes
of similar characteristics on the basis of, for strgnded
ropes, the number of strands and their shape, the pomi-
fial number of wires in one strand, the actual n‘.}nber
of outer wires in one strand, and the actual number of
wire layers in one strand. For classification details refer
to Tables I-1.1-1, I-1.1-2, I-1.1-3, and I-1.1-4.

1.3.2.2.2 Rope Construction. The detai] and
arrangement of the various elements of the rope, thking
into account the number of strands and the number
of wires in the strand. For designation details refer to
Tables 1-1.1-1, I-1.1-2, I-1.1-3, and I-1.1-4.

NOTE: Rope construction is designated by listing the nunjber of
outer strands followed by the number of wires in each strafd and
the designation for the type of construction, e.g., 6 X 25F. The “x”
symbol is read as “by.”

1.3.2.3 RopeGrade. A levelof requirement of Hreak-
ing force that is designated either by a number|(e.g.,
1570, 1770) or historical grade designations [e.g.,
Traction, Extra High Strength). See 1.6.3.

viding protection against Totting and decay of the fiber
material.

1.3.2 Descriptions of Elements Specific to Rope
Assemblies

1.3.2.1 Rope Types

1.3.2.1.1 Stranded Rope. An assembly of several
strands layed helically around a core.
(a) Single Layer. Rope consisting of one layer of
strands laid helically around a core.

NOTE: Rope grade does not imply that the actual tensile strength
of the wires in the rope are necessarily of this grade as multiple
wire grades can be used in the same rope.

1.3.2.4 Rope Lay

1.3.2.4.1 LayDirection of Rope. The direction right
(Z) or left (S) corresponding to the direction of lay of
the outer strands in a stranded rope in relation to the
longitudinal axis of the rope.

1.3.2.4.2 Lay Types. See Fig. 1.3.2.4.2-1.
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Fig. 1.3.2.4.2-1 Regular (Ordinary) Lay and Lang Lay

LR (zS) RR (sZ) LL (sS) RL (zZ)

(a) Regular (Ordinary) Lay (b) Lang Lay

GENERAL NOTE: The lowercase first letter denotes strand direction; the uppercase Second letter denotes rope direction.

(a)] Regular (Ordinary). Stranded rope in which the
direcfion of lay of the wires in the outer strands(is in
the opposite direction to the lay of the outer strands in
the rppe.

(b)| Lang Lay. Stranded rope in which the direction of Fig. 1.3.3.1.1-1 Diameter of Round Rppe
lay of the wires in the outer strands is the same direction
as that of the outer strands in the zope.

1.3.3 Dimensional Characteristics
1.3.3.1 Diameter of Rope

|.3.3.1.1 Diameter of Round Rope. The diameter,
d, of|a circle that(cireumscribes the rope cross-section.
Diameter is,exXpressed in millimeters (mm) or
inchgs (in.).«Sée Fig. 1.3.3.1.1-1.

1.B.3.2Lay Length

1.3.3.2.1 Strand Lay Length. That distance mea-
sured parallel to the longitudinal strand axis, in which Fig. 1.3.3.2.1-1 Strand Lay Length
the wire in the strand makes one complete turn (or helix)
about the axis of the strand. The lay length of a strand
is that corresponding to the outer layers of wires. See
Fig. 1.3.3.2.1-1.

1.3.3.2.2 Rope Lay Length. That distance mea-
sured parallel to the longitudinal rope axis in which the
outer strands of a stranded rope make one complete turn
(or helix) about the axis of the rope. See Fig. 1.3.3.2.2-1.
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Fig. 1.3.3.2.2-1 Rope Lay Length
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1.3.4.2.5 Residual Strength. The actual breaking
strength of a suspension member at any time during its
operational life cycle.

NOTE: The residual strength will be reduced as the suspension
member is used and is subjected to wear.

1.3.4.3 Rope Stretch (Extension)

1.3.4.3.1 Constructional Stretch (Extension). The
amount of extension that is attributed to the initial bed-

1.3.4 Mechanical Properties
1.3.4.1 Wire

1.3.4.1.1 Wire Tensile Strength. Ratio between the
maximur force obtained in a tensile test and the nomi-
nal cross|sectional area of the test piece.

Requireéments for wire tensile strength are determined
by the tepsile strength grade or wire level as specified
in this Stgndard for outer wire, by wire level as specified
by ASTM A 1007 for inner and core wires, or by the
tensile strength grade as specified in ISO 2232 for all
componeht wires.

(a) Wite Level. A level of requirement for tensile
strength |n pounds per square inch (e.g., Level 3, see
ASTM A|1007).

(b) Tengile Strength Grade. A level of requirement for
tensile strength. It is designated by a value according
to the lower limit of tensile strength and is used when
specifying wire.

1.3.4.1.2 Torsions. A measure of wire ductility
normally| expressed as the number of 360-deg revolu-
tions thaf a wire can withstand before breakage occurs,
using thg prescribed test method in ASTM A 1007 or
ISO 2232} Torsion requirements are based on the wire
diameter|and wire level or tensile ‘'strength grade, as
found in|the appropriate wire standard.

1.3.4.2 Rope

1.3.4.2.1 MinimumBreaking Force (MBF). A speci-
fied valug that the actual(measured) breaking force must
meet or gxceed inva'prescribed tensile test.

1.3.4.2.2-Actual (Measured) Breaking Force. The
breaking [force-Obtained using the prescribed tensile test

ding down of wires within the strands and the stfands
within the rope due to loading. Initial extension-éannot
be determined by calculation.

1.3.4.3.2 Elastic Stretch (Extension),) The anpount
of recoverable extension that follows Hooke’s| Law
within certain limits due to application of a load.

1.3.4.3.3 Permanent Stretch(Extension). Nomnelas-
tic extension.

1.3.5 Rope Manufactiure
1.3.5.1 Preformation

1.3.5.1.1 )Preformed Rope. Rope in which the
wires and strands in the rope will not, after remoyal of
any seizing/(serving), spring out of the rope formation.

1.3.5.1.2 Nonpreformed Rope. Rope in whigh the
wites and strands in the rope will, after removal qf any
Seizing (serving), spring out of the rope formatiof.

1.3.5.2 Prestretching. The name given to a pyocess
that results in the removal of a limited amount of con-
structional stretch.

1.3.5.3 Production Length. The length of ropejman-
ufactured in one continuous operation from one logding
of the closing machine comprising strands, each of
which has been produced in one continuous opefation
on the stranding machine. A production length| may
comprise one or more reels of rope.

1.3.6 Values

1.3.6.1 Nominal Value. The conventional valyie by
which a physical characteristic is designated.

1.3.6.2 Actual (Measured) Value. Value detived
from direct measurement in a prescribed manner.

method iRASTMA-9316r150-3108————————————1.3.6.3 Minimum-Value.—Specifiedvaluethat an

1.3.4.2.3 Calculated Breaking Force. The value of
breaking force obtained from the sum of the measured
breaking forces of the load-bearing wires in the rope,
before rope making, multiplied by the measured spin-
ning efficiency.

1.3.4.2.4 Measured Spinning Efficiency. The ratio
between the measured breaking force of the rope and
the sum of the measured breaking forces of the wires,
before rope making.

actual value must meet or exceed.

1.3.6.4 Maximum Value.
actual value must not exceed.

Specified value that an

1.3.7 Rope Degradation

1.3.7.1 Normal Wear. Ropes showing wear equally
on all strands around the circumference of the rope.

1.3.7.2 Unfavorable Wear. Ropes showing uneven
wear and/or rouging due to poor installation, worn

Copyright ASME International
Provided by IHS under license with ASME
No reproduction or networking permitted without license from IHS

Licensee=University of Texas Revised Sub Account/5620001114, User=bao, zhou
Not for Resale, 05/09/2016 06:54:15 MDT


https://asmenormdoc.com/api2/?name=ASME A17.6 2010.pdf

ASME A17.6-2010

Table 1.4.1-1 Wire Level or Tensile Strength Grades for Given Rope Grades

Rope Grade [Note (1)]

Wire Level or Tensile Strength Grade

Outer

Inner

Iron
Traction

Extra High Strength

Iron/Grade 680
Traction/Grade 1180

Level 3/Grade 1770

Level 2/Grade 1570; Level 3/Grade 1770;
Level 4/Grade 1960

Level 2/Grade 1570; Level 3/ Grade 1770;
Level 4/Grade 1960

Level 3/Grade 1770; Level 4/Grade 1960;
Level 5/Grade 2160

1570 Single
1180/1770 Dual
1370/1770 Dual

Level 2/Grade 1570
Traction/Grade 1180
Level 1/Grade 1370

1770 Single Level 3/Grade 1770
1960 Single Grade 1960
2300 Single Grade 2300

Level 2/Grade 1570

Level 3/Grade 1770; Level 4/Grade 1960
Level 3/Grade 1770; Level 4/Grade 1960
Level 3/Grade 1770

Level 4/Grade 1960; Level 5/Grade,2160
Grade 2300

GENERAL NOTE:
European Tensile test standards.

NOTE:
(1) See section 1.2.

sheayes, unequally tensioned ropes, or severe environ-
mental conditions.

113.7.3 Crown Wire Breaks. Fatigue failure of the
outey wire following a diameter reduction due to wear.

|.3.7.3.1 Equally Distributed Breaks. Randomly
distributed wire breaks throughout the lay of the rope
withgut any pattern.

|.3.7.3.2 Unequally Distributed Breaks. »« Wire
breafs predominating in one or two strands within the
lay of the rope.

|.3.7.3.3 Side-by-Side Breaks. Four wire breaks
in orfe strand within the lay of a rope\that resembles a
stairdase.

1.3.7.4 Valley Breaks. Wire -breaks that are visible
and qccur outside of the crowh wear area with the crown
wire [intact.

SECTION 1.4
MATERIAL

1.4.1 Rope-Wire

The wites used in rope making shall comply with the

“Level” refers to North American tensile strength standards and *Grade” refers to

1.4.1.3 ~Wire tensile limitations do not| apply to
compacted strand ropes.

1.4:14  The manufacturer shall have the option
to adopt a single wire level or tensile strength grade
throughout the rope or to decide on a combination of
wire levels or tensile strength grades.

1.4.1.5 Wire diameters shall be select¢d by the
manufacturer in accordance with design reqiirements.

1.4.2 Rope Core

Cores of stranded ropes are normally of ejther fiber
or steel composition. Core lubricants shall be cpmpatible
with the lubricant applied during rope stranding, having
no deleterious effects on any rope component.

1.4.2.1 Fiber Core. Fiber cores larger than 8 mm
(0.315 in.) diameter shall be doubly closed. [[he cores
shall be of uniform hardness, effectively suppprting the
strands.

1.4.2.1.1 Natural Fiber Core. All natural fiber cores
shall be hard-twisted, sisal or manila vegetpble fiber
made in accordance with ISO 4345. Core lubrjcant con-
tent shall be 10% to 15% by weight of the|dry fiber
material that shall be measured by the method in

appropriate parts of this—Standard; ASTM A T007 for
rope wire, ISO 2232, or equivalent. For those wires cov-
ered by the tables, the manufacturer, subject to the limits
in Table 1.4.1-1, shall decide the tensile grade so that
the minimum breaking force of the rope is achieved.

1.4.1.1 Outer wires shall be made to the tensile
ranges specified in Table 1.4.1.1-1 and torsion require-
ments specified in Table 1.4.1.1-2.

1.4.1.2  Wire tensile limitations in Table 1.4.1-1 do
not apply to center, filler, and core wires.
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Appendix Cof 1SO4345.

1.4.2.1.2 Synthetic Fiber Core. Synthetic fiber
cores shall be made of fiber made from polyolefins (i.e.,
polypropylene or polyethylene), polyester, or other suit-
able synthetic fiber agreed to by purchaser and supplier.
Lubricant content shall be the subject of agreement
between purchaser and supplier.

1.4.2.2 Steel Core. Steel main cores, use subject to
agreement between supplier and purchaser, shall be an
independent wire rope core (IWRC) for ropes larger than
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Table 1.4.1.1-1 Wire Level or Tensile Strength Grade Requirements

Outer Wire Level or Tensile Strength Grade

N/mm? psi x 103

Rope Grade [Note (1)] Min. Max. Min. Max.
Iron 680 880 100.0 130.0
Traction 1180 1470 170.0 215.0
Extra High Strength 1670 1960 245.0 285.0
1570 Tensile 1570 o 227.8 [Note (2)]
HH86HFF-Brat +486 — 2 Nete—H
1370/1770 Dual 1370 - 198.8 [Note (2)]
1770 Single 1770 - 256.8 [Note (2)]
1960 Single 1960 - 284.3 -
2300 Single 2 300 A 333.5

NOTES:

(1) See section 1.2.

(2) Maximum tensile strengths vary according to size and shall be in accordance with Section 3.3 of
I1SO 2232.

Tabld 1.4.1.1-2 Wire Torsion Requirements SECTION 1.5
ROPE WORKMANSHIP AND FINISH

Outer Wire Minimum Torsion Value

Rope Gfade (Number of Turns in 100d) 1.5.1 Strand

tron Per ASTM A 1007, Wrap Test Strand wires shall be tight and uniform. All thq wire

Traction Per ASTM A 1007, 34 turns/100d layers in a strand shall have the same direction ¢f la

Extra High $trength Per ASTM A 1007, 29 turns/100d y ) ) K Y-

1570 Tensile Per 1SO 2232 The lay lengths of corresponding wire layers in stfands

1180/1770| Dual Per 1SO 2232 of the same size shall be uniform.

1370/1770( Dual Per ISO 2232

1770 Singlé Per I1ISO 2232 1.5.2 Rope

1960 Single Per ISO 2232

2300 Single Per ISO 2232 1.5.2.1  The rope shall be uniformly made ar}d the
strands shall lie tightly on the core or the undeilying
strands.

1.5.2.2 The core of a stranded rope shdll be
designed or selected so that in a new rope undpr no

7 mm, utfless otherwise specified. Steel cores for ropes ~ 10ad, there is clearance between outer strands.

7 mm and smaller may)be’ either a single strand or 1.5.2.3 Rope ends shall have a minimum df one
IWRC. Steel cores shdllybe lubricated. Cores closed in seizing (serving) applied to secure and maintaih the

one operption (parallel lay) with the outer strands of integrity of the rope and prevent its unraveling.
the rope |may be $pecified by agreement between the

supplier and the*purchaser. 1.5.3 Wire Joints

1.4.3 Rope‘lubricant 1.5.3.1  Wires over 0.4 mm (0.015 in.) diameter

shall, where necessary, have their ends joined by hard

Steel wire rope, unless otherwise specified, shall be
soldering, brazing, or welding.

lubricated and impregnated in the manufacturing pro-
cess with a s.uitable .lubricant selectsed by the manufac- 1.5.3.2  Wires up to and including 0.4 mm (0.015 in.)
turer. Stranding lubricants used for fiber core ropes shall
be compatible with the impregnating compound of the
fiber core. Rope lubricants shall be of the proper type
and consistency for elevator service. Rope lubricant shall

diameter may also be joined by soldering, brazing, weld-
ing, twisting, or by ends being simply inserted into the
strand’s formation.

have no deleterious effects on any rope component and 1.5.3.3 The minimum distance between joints in
shall include a rust inhibitor. Lubricants shall comply = any strand shall be 18 times the nominal rope diameter
with ISO 4346. for stranded ropes.

8
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1.5.4 Preformation

Stranded ropes shall be preformed unless otherwise
specified.
1.5.5 Prestretching

When specified, ropes may be prestretched using
either a process of static or dynamic loading. Prestretch
loads shall not exceed 55% of the minimum breaking

1.6.4 Wire Finish

Unless otherwise specified, steel wire ropes will be
furnished with uncoated wires. For steel wire ropes
requested with metallic coated wires, the wires shall be
galvanized unless otherwise specified by the purchaser.

1.6.4.1 Final-Galvanized Rope. All outer wires shall
be supplied as final-galvanized. Inner, filler, and center
wires may be supplied as final-galvanized or drawn-

force for the rope

NOTH: An example of static prestretching practice: rope is sub-
jected|to three cycles of tensile loading to 40% of the rope minimum
breaking force for 5 min each, returning to 5% of the minimum
breaking force between cycles. After the last cycle, the tensile force
is conjpletely released.

SECTION 1.6
PROPERTIES AND TOLERANCES OF NEWLY
CONSTRUCTED ROPE

1.6.1 Classification

The rope classification shall be specified by the pur-
chasdr and shall normally be one of those covered in
Manglatory Appendix I, Tables 1-1.1-1, I-1.1-2, I-1.1-3, or
I-1.1-f4, although other classifications and constructions
may pe supplied by agreement between purchaser and
manflacturer or supplier.

NOTH: Where only the rope classification is specified by the
purchpser, the construction shall be decided by the manufacturer.

1.6.2 Rope Core

Ngqtural fiber cores are supplied unlessyotherwise
specified with core construction selected by the manu-
factufer. Other cores shall be the subject of agreement
between supplier and purchaser.

1.6.3 Rope Grade

Rope grade shall be_¢ne of the following although
other grades may besstipplied by agreement between
purchaser and manufacturer or supplier.

(a)]| Rope Grades/for SI units (Table 1-1.1-1, 1-1.1-2,
I-1.1B, or I-14-4)

1) 15Z0,Single: normal hoisting applications
2) _¥180/1770 Dual: normal hoisting applications

3)¥1370/1770 Dual: normal hm’e’ring applications

gatranized—Minimum—eight-of coatingforgplvanized
wire shall be as specified in Tables 1.6.4.1-1 and 1.6.4.1-2.
An adherence test will be required involving six tightly
spaced wraps around a mandrel twice the wire|diameter,
without peeling or cracking.

1.6.4.1.1 Final Galvanized Rope. Final ghlvanized
rope will be supplied with @ minimum nominal breaking
force 10% less than that specified in Tables I-1.1t1,1-1.1-2,
I-1.1-3, or I-1.1-4.

1.6.4.1.2 Final-Coated Zn-5Al-MM. Wirep of final-
coated Zn-5A1-MM may be substituted for fihal-galva-
nized wire atthe option of the manufacturer. Minimum
weight of{coating shall be as specified in Tabl¢ 1.6.4.1-1.

1:6.4:2 Drawn-Galvanized (Zinc Coated) Rope. All
the,wires shall be drawn-galvanized (zind coated),
including those of any steel core. Minimum fweight of
coating shall be as specified in Table 1.6.4.1-2

1.6.4.2.1 Minimum Breaking Forces. Drajvn galva-
nized rope shall be supplied with minimum| breaking
forces as listed in Table I-1.1-1, I-1.1-2, I-1.1-3 | or I-1.1-4
unless otherwise agreed to between supplierfand pur-
chaser.

1.6.4.2.2 Drawn-Zn-5Al-MM. Wires of drawn-Zn-
5A1-MM may be substituted for drawn-galvarfized wire
at the option of the manufacturer. Minimum fweight of
coating shall be as specified in Table 1.6.4.1-2

1.6.5 Direction and Type of Rope Lay

The direction and type of rope lay shall be aq specified
by the purchaser and shall be one of the follgwing:

(a) Right regular (ordinary) lay (sZ)

(b) Left regular (ordinary) lay (zS)

(c) Right lang lay (zZ)

(d) Left lang lay (sS)

(4) 1770 Single: high speed/high loading
applications

(56) 1960 Single: special hoisting applications

(6) 2300 Single: special hoisting applications

(b) Rope Grades for Imperial units (Table I-1.1-1,

I-1.1-2, I-1.1-3, or I-1.1-4)

(1) Iron: applications other than hoist rope

(2) Traction: normal hoisting applications

(3) Extra High Strength: high speed/high loading
applications
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Right Tegular (ordinaty) lay will be suppiied for 6-
and 8-strand constructions unless otherwise specified
by the purchaser.

1.6.6 Dimensions

1.6.6.1 Rope Diameter. The nominal diameter shall
be as specified by the purchaser and shall be the dimen-
sion by which the rope is designated. See Fig. 1.3.3.1.1-1.

1.6.6.1.1 Tolerance on Rope Diameter. When mea-
sured in accordance with 1.7.3.3.1, the actual diameter
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Table 1.6.4.1-1 Weight of Coating for Final-Galvanized or Final-Coated
Zn-5Al-MM Rope Wire for Newly Constructed Rope

Minimum Weight

Diameter of Wire of Coating

mm in. kg/m? oz/ft?
0.51 to 1.19 inclusive 0.020 to 0.047 inclusive 0.06 0.20
Over 1.19 to 1.37 inclusive Over 0.047 to 0.054 inclusive 0.12 0.40
Over 1.37 to 1.60 inclusive Over 0.054 to 0.063 inclusive 0.15 0.50
Qver 1.60 to 2.01 inclusive QOver 0.063 to 0.079 inclusive 018 0.60
Over 2.01 to 2.34 inclusive Over 0.079 to 0.092 inclusive 0.21 0.70
Over 2.34 to 4.88 inclusive Over 0.092 to 0.192 inclusive 0.24 0.80

Table 1.6.4.1-2 Weight of Coating for Drawn-Galvanized or Drawn-Coated
Zn-5A1-MM Rope Wire for Newly Constructed Rope

Minimum\Weight

Diameter of Wire of.Coating
mm in. kg/m? oz/ft?
0.15 up to 0.25 0.006 up to 0.010 0.010 0.03
[Note (1)] [Note (1)]
0.25 to 0.43 inclusive 0.010 to 0.017 inclusive 0.015 0.05
Over 0.43 to 0.71 inclusive Over 0.017 to 0.028 inclusive 0.03 0.10
Over 0.71 to 1.52 inclusive Over 0.028 to 0.060 inclusive 0.06 0.20
Over 1.52 to 2.29 inclusive Over 0.060 to 0.090 inclusive 0.09 0.30
Over 2.29 to 3.56 inclusive Over 0.090 to 0.140 inclusive 0.12 0.40

NOTE:

(1) The values shown are in accordance with 1SO 2020-1:1997.

Table 1.6.6.1.1-1 Tolerances-on Rope Diameter (Stranded Rope) for Newly
Constructed Rope With Cores of Fiber or Other Nonmetallic Materials

Diameter
Nominal Rope Diametef, d Load on Tolerance
mm in. Rope Min. Max. Out-of-Round Tolerance
10 and less 3%-and less None +2% +6% 5%
10% MBF +0% +4% 3%
Greater than 10 Greater than % None +2% +5% 5%
10% MBF +0% +3% 3%

GENERAL,NOTE:

shall not ary-from the nominal diameter by more than

MBF = minimum breaking force.

1.6.7 Mechanical Properties

the tole
1.6.6.1.1-2, in accordance with ISO 4344.

1.6.6.1.2 Permissible Differences in Diameter.

PIP.TE T /o1 4 4 a4 2 1
dITCEs Spediiicd IIT IdDIES 1.0.0. 1. 1=1"dITd

1.6.7.1 Breaking Force. Values for minimum break-
ing force for the covered classes of rope are specified in

The Tables 1-1.1-1, I-1.1-2, I-1.1-3, or I-1.1-4.

difference between any two of the four measurements
taken in accordance with 1.7.3.3.1 and expressed as a
percentage of the nominal diameter shall not exceed the
values given in Table 1.6.6.1.2-1.

1.6.6.2 Lay Length. The lay length of the finished
rope shall not exceed 6% times the nominal rope
diameter.

10

1.6.7.2 Mass. The approximate rope mass shall be
as given in Tables I-1.1-1, I-1.1-2, I-1.1-3, or I-1.1-4, or as
agreed upon by the manufacturer and purchaser.

1.6.7.3 Length. The actual length of rope supplied,
expressed in feet or meters, shall be the specified length
under no load subject to the following limits of tolerance:
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Table 1.6.6.1.1-2 Tolerances on Rope Diameter (Stranded Rope) for Newly
Constructed Rope With Steel or Steel-Based Composite Cores

Diameter
Nominal Rope Diameter, d Load on Tolerance
mm in. Rope Min. Max. Out-of-Round Tolerance
10 and less %, and less None +0% +3% 5%
10% MBF -1% +2% 3%
Greater than 10 Greater than % None +0% +3% 5%
10% MBF 1% +2% 3%

GENERAL NOTES:

or synthetic) cores.
(b) MBF = minimum breaking force.

Table 1.6.6.1.2-1 Permissible Differences in Rope
Diameter for Newly Constructed Rope

Nominal Rope Diameter, d Percentage

(@ The term “steel-based composite cores” refers to rope constructions with steel plus fiber (naturat

1.7.2.2  Future produetion lengths of the shme class,
size, and grade as in 1742.1 shall be deemed fo comply
when, at a minimumi;-a sample from every {twentieth
production length-is subjected to and successfilly meets

m in. Allowable Difference the requirements of the breaking force test.
8 and|less %6 and less 5%
Greatdr than 8 Greater than % 4% 1.7.3 Acceptance Tests
1.7.3.1 Test Piece. When required by [.7.1, one
sample shall be tested from each production [length.

(a)|up to and including 400 m (1,300 ft): +5.0% of
speciffied length

(b)| over 400 m (1,300 ft) and up to 1 000 m (3,280 ft):
+3.5% of specified length

(c)]over 1000 m (3,280 ft): +2.0 % of specified-length

NOTH: Ropes required with smaller length tolerance should be
the sybject of agreement between the supplier and purchaser.

SECTION 1.7
TESTING AND COMPLIANCE FOR NEWLY
CONSTRUCTED ROPE

1.7.1

Stgel wire ropes_ shall be manufactured in accordance
with [the applicable/requirements of this Standard. The
mantifacturer’shall be able to demonstrate compliance
with|this Standard by complying with either 1.7.2 or

General

1.7.3.2 Test Verification. When requested| the man-
ufacturer shall allow the purchaser or his repr¢sentative
the opportunity to witness acceptance tests oj to exam-
ine test records, to verify compliance with thjs Part.

NOTE: Test lengths required by the purchaser should be ordered

as additional lengths.
1.7.3.3 Rope

1.7.3.3.1 Diameter. Measurements for|diameter
shall be taken on a straight portion of the rope at two
positions spaced at approximately 1 m (or J ft) apart
and at each position two diameters at right ar{gles shall
be measured. These measurements shall be gerformed
both with and without tension. The respective average
of each set of four measurements shall be Within the
tolerances given in Tables 1.6.6.1.1-1 and 1.6.6{1.1-2. The
permissible difference between any two meaqurements
at 90 deg at the same point expressed as a percentage

1.7.3] s : ;
shall be within the out-of-round toleranceq given in
1.1 1 C 111 11 - 110

1.7. Compliance Tapres oo ana o0 =

The manufacture shall operate a quality assurance
system that includes a sampling program that meets the
following requirements:

1.7.2.1  For each new class or size or grade of a
given steel wire rope design, each manufacturer shall
be able to present evidence from testing of at least one
sample from each of three production lengths, showing
that the steel wire rope conforms to the requirements
as defined in this Part.

11

1.7.3.3.2 Breaking Force. When measured in
accordance with the method specified in ASTM A 931 or
ISO 3108, the actual (measured) breaking force obtained
shall be equal to or greater than the minimum breaking
force specified in the appropriate part of this Part. When
the minimum breaking force is not reached, two addi-
tional tests are required, both of which have to achieve
the minimum breaking force.

1.7.3.4 Rope Wires

Copyright ASME International
Provided by IHS under license with ASME
No reproduction or networking permitted without license from IHS

Licensee=University of Texas Revised Sub Account/5620001114, User=bao, zhou
Not for Resale, 05/09/2016 06:54:15 MDT


https://asmenormdoc.com/api2/?name=ASME A17.6 2010.pdf

ASME A17.6-2010

1.7.3.4.1 Tests. Tests on wires shall be carried out
in respect of diameter, tensile strength, and torsions,
and, where applicable, metallic coating in accordance
with the methods in ASTM A 1007 or ISO 2232. The
manufacturer shall have the option to test wires either
before or after fabrication of the rope.

NOTE: After fabrication wire testing does not apply to com-
pacted strand ropes.

1.7.:mmﬁwmmﬁw—ﬂmj" 1.8

equivaler)t of one complete strand, including steel rope
core if apjplicable, shall be tested. For the purposes of
evaluating the test results, the rope manufacturer shall
specify the nominal diameters and tensile grades of the
wires.

(a) Th¢ sample selected shall be of sufficient length
to allow for retest.

(b) Th¢ wires shall be selected at random.

(c) Filler wires and other non-load bearing wires shall
be excluded from this test.

1.7.3.4.3 Levels of Acceptance

(a) Witle Before Fabrication. Wire samples tested before
fabricatign shall meet the requirements for the size and
grade (leyel) specified by the supplier and as found in
the apprgpriate wire standard.

(b) Witle After Fabrication. For each requirement in (1),
(2) and (3) below, a maximum of 5% of wires tested is
permitted to lie outside the values specified, rounded
to the neqrest whole number of wires. Where the same
wire failg in more than one test, this is counted as_oné
failure.

(1) Dpiameter. When tested in accordancelwith the
wire standard referred to in the appropriate part of this
standardj the 5% of the wires may exceed;by up to 50%,
the specified tolerance for the nominakdiameter.

(2) Tensile Strength. When tested in accordance
with ASTM A 1007, the measured\values shall be within
the tolerajnce specified in the wire'standard referred to in
the apprdpriate part of this.standard with an additional
tolerance|of 50 N/mm?2{7;000 psi) below the minimum
value.

(3) Tprsion. When tested in accordance with ASTM
A 1007, [the measured values of wires of 0.5 mm
(0.020 in.) diameter and greater shall be at least 85% of
the valuep specified in the wire standard referred to in

(a) individual production length not included in sam-
ple testing; or

(b) individual production lengths of lesser grade
ropes of the same size and same design that have not
been included in the sample testing.

NOTE: Examples of acceptable quality assurance systems are
API Q1, ANSI/ASQC Q9001, and ISO 9001.

ORDERING INFORMATION
1.8.1 Typical Information

Typical information used to order steelwire ropgshall
include items 1 through 7 in Tablé\1.8.1-1 and| may
include but is not limited to additional items notpd.

1.8.2 Certification of Conformance and Test

A certificate of conformance and test shall copfirm
compliance with Part 1. Itshall contain all of the infgrma-
tion listed in 1.8.2.1.(The items in 1.8.2.2 shall be|com-
pleted as agreed between the supplier and the purchaser.

The additional information listed in 1.8.2.2 and 1.8.2.3
can be supplied under agreement between purchaser
and supplier:

1.8.211 Confirmation Data
— certificate number
= purchaser name and address
— purchaser order number
— rope supplier name and address
— supplier order number

— number traceable to manufacturer’s production
length

— nominal length(s) of rope

— rope designation, (nominal diameter, constructipn
and core, lay and grade)

— minimum breaking force in kilonewtons or poynds

1.8.2.2 Tests on Wires and Rope

— quality system registration number of the rope man-
ufacturer, if applicable

the appropriate part of this standard, rounded down to
the next whole number. The measured value of wire
diameters less than 0.5 mm (0.020 in.) for 1.7.3.4.3(b)(2)
and 1.7.3.4.3(b)(3) shall be at or above the minimum
values specified in the appropriate wire standard.

1.7.4 Special Purpose

Manufacturers complying with all requirements of
1.7.2 and 1.7.3 may use calculated breaking force to ver-
ify compliance with requirements for

— approximate mass in kg/m (Ib/ft)
— wire standard used

— number of wires tested

— nominal dimensions of wire

— measured dimensions of wire

— breaking force of wire

— tensile strength of wire
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Table 1.8.1-1 Ordering Information

Item Example 1, SI Example 2, Imperial
1) Length 100 m 500 ft
2) Size (diameter) 10 mm 3, in.
3) Rope classification or construction (if known) 6 X 25 8 x 19S
4) Preformed or nonpreformed Nonpreformed Preformed
5) Lay direction and type sZ Right regular
6) Rope grade 1370/1770 Dual Traction
7) Wire finish (bright or galvanized and type) Drawn-galvanized Uncoated

g) Core type
9) Applicable standard
10) Special requirements
a) Termination of rope ends
b) Special length tolerance
©) Type of certificate
d) Special packaging and identification
e) Lubrication, other than as noted in 1.4.3
f) Prestretching

Symthetic
ASME A17.6, Part 1

Natarat f1ber
ASME A17.6, Part 1

— nuinber of torsions completed (and test length)
— mabs of zinc (or zinc alloy)
— actpal (measured) diameter of rope
— actpal (measured) breaking force of rope

1.B.2.3 Additional Information and Certification
— spdce for additional information

— spdce for certification with provision for certifying
the fpregoing, name and position held, signature,(and
date

SECTION 1.9

PACKAGING AND IDENTIFICATION
1.9.1 Packaging

Urlless otherwise specified by the purchaser, ropes
shall|be supplied in coils,or on reels at the discretion of
the manufacturer.

1.9.2 Identification

Eath package-of rope shall be legibly identified with
at legst the following information:

— rople stpplier and address

the breaks that oceur in the wear area. Breaks thaft are visible
and occur outside’of the crown wear area with the crown wire
intact are called valley breaks.
(2) Wherefopes are subjected to reverse bends or whefe ropes are
installed*on nonmetallic sheaves or sheaves with fonmetallic
liners.or inserts, extra attention must be given to the rope due
to possible acceleration of valley breaks.

1.10.1 Traction Drive Machines

1.10.1.1  Replacement requirements for pteel wire
suspension ropes for traction elevators shall pe as fol-
lows (see Nonmandatory Appendix A):

(a) The steel wire rope(s) shall be replaced if the rope
is permanently kinked, bent, or deformed in| any way
(see 1.10.5).

(b) For rope diameters equal to or greater than 8 mm
(0.315in.), the ropes shall be replaced in accordance with
1.10.1.2(a) through 1.10.1.2(g) and 1.10.3.

(c) For rope diameters less than 8 mm (0.315 in.), the
ropes shall be replaced in accordance with ].10.1.2(a)
through (g), 1.10.1.2.1 and 1.10.1.2.2, and 1.10.3. In addi-
tion, other replacement criteria based on the application
shall be permitted to be applied. The replacement criteria
shall be documented in the Maintenancq Control
Program (see ASME A17.1/CSA B44, requirement
8.6.1.4.1).

11012
T IS

Critar:

— rope fengtirarmddescription

— number traceable to manufacturer’s production
length

SECTION 1.10
REPLACEMENT CRITERIA

NOTES:

(1) Replacement criteria for steel wire rope are based on the worst
conditions of diameter and wire breaks. Crown wires are sub-
ject to both wear that reduces the diameter of the rope and

Copyright ASME International
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riteriafor replacement-inelude at least
one of the following;:

(a) if the broken crown wires are equally distributed
among the strands, when the number of broken wires
per rope lay in the worst section of rope exceeds the
values shown in the “Normal Wear Conditions,” first
column of Table 1.10.1.2-1

(b) if the distribution of breaks is unequal and broken
crown wires predominate in one or two strands, when
the number of broken wires per rope lay in the worst
section of rope or the minimum diameter exceeds the
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Table 1.10.1.2-1 Wire Breaks:
Crown Wire Breaks Per Lay Length

6-Strand Rope Applications

1.10.1.2.1  The elevator manufacturer using
information from the rope manufacturer and consider-
ing the application, shall establish the design life limit
to ensure that the residual strength of wire ropes less

NVTI';":I Unfe\\;:;?ble SE?;SV?: than 8 mm (0.315 in.) diameter is not less than 60% of
Conditions  Conditions Roug eg the minimum breaking force at the time of replacement.
Distributed breaks " 1 1 1.10.1.2.2  Steel wire ropes of less than 8§ mm
(max) (0.315 in.) in diameter shall be replaced when there is
Unequal breaks ] 4 4 evidence of rouge.
(max.) . e .
4 Side-by-Side 12 6 6 1.10.2 Winding Drum Machines
Breaks Suspension ropes shall be replaced on winding flrum
8- and 9-Strand Rope Applications machines if
Normal Unfavorable Ropes (a) the broken crown wires are equally distriputed
Wear Wear Showing among the strands, when the number of broken wires
Conditions  Conditions Rouge per rope lay in the worst section of rope exceeds [12;
. (b) the broken crown wires.predominate in ope or
D'Sbt”b‘:(te? ) 32 16 16 two strands, when the nufabgr of broken wires pet rope
Une:jals b Z:E's 10 5 5 lay in the worst section ‘of rope exceeds 6;
(max.) (c) there is more than‘one valley break per rope lay; or
4 Side-by-$ide 16 8 8 (d) there are arfy’valley breaks at any location where
Breaks rouge exists

GENERAL NPTES:
(@) Where fopes are subjected to reverse bends or where ropes

1.10.3 All-Elevator Types

The suspension, compensation, and governor fopes

are insfalled on nonmetallic coated, plastic, fiber-reinforced . . .
plastic sheaves or sheaves with nonmetallic liners or inserts, shall be replaced when t}}elr actual diameter is reclu.ced
extra aftention must be given to any steel wire rope (6, 8, or below the value shown in Table 1.10.3-1. For nominal

9 stranfl) due to possible acceleration of valley breaks. diameters not listed in Table 1.10.3-1, the minimum
(b) This tatple does not apply to Winding Drum Machines. See diameter reduction shall be calculated using the cyiteria
1.10.2 for replacement criteria. outlined in General Notes (a) and (b) of Table 1.10.3-1.

(©) No more than one valley break per lay length and no valley
breaks fallowed if visible rouge.
For ropgs less than 8 mm, also see 1.10.1.2.2 for additional

replacement requirements.

@

values shown in the “Normal Weat, Gonditions,” first
column df Table 1.10.1.2-1

(c) if fpur wires, side by side, Jare broken across the
crown of jany strand, when thenumber of broken wires
per rope|lay in the wopst section of rope exceeds the
values sHown in the #Normal Wear Conditions,” first
column df Table 1,10.1.2-1

(d) if ah unfavorable condition exists, such as but not

Normal wear diameters, unfavorable wear, and fouge
conditions as listed in the table shall apply. Compensa-
tion and governor ropes shall also conform to 1.10.]L.1(a)
and 1.10.1.2(a) through 1.10.1.2(g).

Measurement for diameter shall be taken on a stfaight
portion of rope at the worst location. Two measurermnents
at the same position at right angles shall be taker]. The
ropes shall be replaced if both of these measurements
are below the replacement value. However, if only one
of the measurements is below the replacement yalue,
then the criteria for wire breaks under “Unfavqrable
Wear Conditions” shall apply. See Table 1.10.1.2-1.

1.10.4 Replacement of Ropes

limited td corrosion due to external conditions, excessive

wear of individuial wires in the strands, unequal tension, Replacement of all ropes, except governor ropep (see
h il PRI SR T | : ASME A171/CSA B44 requirement 8 6 34) shall con-

POOr sheave grooves,tnecritertator vrokercrowr wires T

shall be the values indicated in the “Unfavorable Wear
Conditions,” second column of Table 1.10.1.2-1 for any
of the conditions described above

(e) if red dust or rouge exists, the criteria for broken
wires shall be the values indicated in the “Rope Showing
Rouge,” third column of Table 1.10.1.2-1 for any of the
conditions described above

(f) if there is more than one valley break per rope lay

(g) if there are any valley breaks at any location where
rouge exists

14

form to the requirements of 1.10.4.1 through 1.10.4.6.

1.10.4.1 Replacement ropes shall be as specified
by the original elevator manufacturer or be at least
equivalent in strength, weight, and design.

1.10.4.2 Ropes that have previously been installed
and used on another installation shall not be reused.

1.10.4.3  When replacing suspension, compensat-
ing, and car or drum counterweight ropes, all ropes in
a set shall be replaced, except as permitted by 1.10.5.
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Table 1.10.3-1 Minimum Diameter

6-, 8-, and 9-Strand Rope Applications

Normal Wear Unfavorable Wear

Nominal Conditions Conditions Ropes Showing Rouge
Rope Size in. mm in. mm in. mm
4 mm 0.153 3.875 0.153 3.875 Note (1) Note (1)
5 mm 0.191 4.844 0.191 4.844 Note (1) Note (1)
6 mm 0.229 5.813 0.229 5.813 Note (1) Note (1)
14 o 0242 6152 0242 6152 Nete—{1} Note—{1)
6.5 mm 0.248 6.297 0.248 6.297 Note (1) Note (1)
6.7 mm 0.256 6.491 0.256 6.491 Note (1) Note (1)
5/16 in. 0.303 7.689 0.303 7.689 Note (1) Note (1)
8 mm 0.295 7.500 0.295 7.500 0.305 7.750.
9 mm 0.332 8.438 0.332 8.438 0.343 8.719
3/8 in. 0.352 8.930 0.352 8.930 0.363 9.227
10 mm 0.369 9.375 0.369 9.375 0.381 9.688
11 mm 0.406 10.31 0.406 10.31 0.420 10.66
7/16 in. 0.410 10.42 0.410 10.42 0.42% 10.77
12 mm 0.443 11.25 0.443 11.25 0458 11.63
Y, in. 0.469 11.91 0.469 11.91 0.484 12.30
13 mm 0.480 12.19 0.480 12.19 0.496 12.59
14 mm 0.517 13.13 0.517 13.13 0.534 13.56
9/16 in. 0.527 13.39 0.527 13,39 0.545 13.84
15 mm 0.554 14.06 0.554 14.06 0.572 14.53
% in. 0.586 14.88 0.586 1488 0.605 15.38
16 mm 0.591 15.00 0.591 15.00 0.610 15.50
e in. 0.645 16.37 0.645 16.37 0.666 16.92
18 mm 0.664 16.88 0.664 16.88 0.687 17.44
19 mm 0.701 17.81 0,701 17.81 0.725 18.41
3/4 in. 0.703 17.86 0.703 17.86 0.727 18.45
20 mm 0.738 18.75 0.738 18.75 0.763 19.38
13/ in. 0.762 19.35 0.762 19.35 0.787 19.99
22 mm 0.812 20:63 0.812 20.63 0.839 21.31
7/8 in. 0.820 20.84 0.820 20.84 0.848 21.53
156 in. 0.879 22.32 0.879 22.32 0.908 23.07
1in. 0.938 23.81 0.938 23.81 0.969 24.61
1% in. 1:055 26.79 1.055 26.79 1.090 27.68
11/4 in. 1172 29.77 1.172 29.77 1.211 30.76
1% in. 1.289 32.74 1.289 32.74 1.332 33.83
11/2 in. 1.406 35.72 1.406 35.72 1.453 36.91

GENERAL.NOTES:

(@) Maximium allowable diameter reduction below nominal for rope diameters less than 8 mm is

3.125%.
)>Maximum allowable diameter reduction below nominal for rope diameters equal to or greater than
8 mm are as follows:
(1) Normal wear or unfavorable wear conditions is 6.25%.
(2) Ropes showing rouge is 3.125%.
NQOTE.

(1) For ropes less than 8 mm, the rope must be replaced if rouge is evident. See 1.10.1.2.2.
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1.10.4.4 The ropes in the set shall be new, all from
the same manufacturer and of the same material, grade,
construction, and diameter.

1.10.4.5 Data tags conforming to ASME A17.1/
CSA B44, requirement 2.20.2.2 shall be applied.

1.10.4.6  Suspension, car, and drum counterweight
rope fastenings shall conform to ASME A17.1/CSA B44,
requirement 2.20.9.

1.10.5

If one gope of a set is worn or damaged and requires
replacement, the entire set of ropes shall be replaced;
except, where one rope has been damaged during instal-
lation or jacceptance testing prior to being subjected to
elevator service, it shall be permissible to replace a single
damagedl rope with a new rope provided that the
requirements of 1.10.4.4 and 1.10.5.1 through 1.10.5.1.6
are met.
NOTE: Dpmage includes but is not limited to kinked ropes.

1.10.5l1  The steel wire rope data for the replace-
ment rope must correspond to the steel wire rope data
specified jn ASME A17.1/CSA B44, requirement 2.20.2.2.

1.10.5.2  The replacement rope shall be provided
with a data tag conforming to ASME A17.1/CSA B44,
requirement 2.20.2.2.

1.10.5.3 The suspension ropes, including the dam-
aged rope, shall not have been shortened since their
original installation.

1.10.5.4

The diameter of any of the remaining
hinus
0.4 mm (0.015 in.).

1.10.5.5 The tension of the new replacement
shall be checked and adjusted as néceSsary at
monthly intervals over a period of not less than
after installation. If proper equalization of the rop
sion cannot be maintained aftét/6 mo, the entire
suspension ropes shall besreplaced.

rope
Bemi-
2 mo
P ten-
et of

1.10.5.6  The replacement rope shall be proyided
with the same type of suspension rope fastening|used
with the other_fopes.

16
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MANDATORY APPENDIX |
TABLES

SECTION I-1.1 BREAKING FORCE AND DIAMETER

TOLERANCE

Tables I-1.1-1, I-1.1-2, I-1.1-3, and I-1.1-4 show the
breaking forces and diameter tolerances of the more
comrpon classes, sizes, and grades of steel wire rope
under Part 1. The following requirements apply:

(a)] Minimum breaking forces listed apply to uncoated
or dijawn-galvanized ropes.

(b)] Minimum breaking forces for final-galvanized
ropeg are 10% lower than the values listed.

(c)]Minimum breaking forces for compacted strand
ropeg are 10% higher than values listed.

17
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Table I-1.1-4 Classification 6 X 19, Round Strand, Steel Cores

Rope Grade, Minimum
Breaking Force (MBF)

Approximate

Mass [Note (2)] Diameter, Relaxed Diameter, 10% of MBF
Diameter [Note (1)] 1960 2300 Min. Max. Min. Max.
in. mm b/t kg/m Ibf x 1000 kN [Note (3)] in. mm in. mm in. mm in. mm
4 ce 0.064 - ce 13.1 0.157 4.000 0.162 4.12 0.156 3.96 0.161 4.08
5 AN 0.100 e 17.4 Ce 0.197 5.000 0.203 5.150 0.195 4.950 0.201 5.100
6.7 . U.130 . 3T.3 .. 0U.26%4 6.700 0.272 6.901 U.26T 6.633 0U.269 6.834

GENERAL NPTES:

(@) Precise|values of Modulus of Elasticity can be provided by the rope supplier.

(b) The typical value of Modulus of Elasticity for Classification 6 x 19 steel core is 120.0 GPa (17.4 x 10° psi).
(0) To conyert GPa to psi, multiply GPa by 145.04 x 10°.

(d) MBF vajues are based on ISO 4344 including Annex B and Annex C.

NOTES:
(1) Masseq may be different for compacted or galvanized ropes.

(2) Minimym breaking forces for final-galvanized ropes are 10% lower than the values listed. See I-1.1.
(3) To conyert to bf multiply kilonewton (kN) by 224.8.
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Part 2
Aramid Fiber Ropes for Elevators

SECTION 2.1

NY 10016-5990; Order Department: 22 Law Drive, P.O.

SCOPE

Paft 2 covers the general requirements for aramid fiber
ropeg for suspension and compensation applications on
elevaftors within the Scope of ASME A17.1/CSA B44.

NOTH: This Part is written in the combined format, presenting
requitements for rope products in both Imperial units, utilized
historfcally in the U.S. Customary and SI units as recognized by
CSA B44 and ASME A17.1 standards. The values stated in SI
(metric) units or Imperial units are to be regarded separately. The
valueg are not exact equivalents; therefore, each system must be
used Independently of the other.

SECTION 2.2
REFERENCES

Part 2 incorporates by dated or undated reference,
provisions from other publications. These normative ref-
erendes are cited at their appropriate place in the text,
and fhe publications are listed. For dated references,
subs¢quent amendments to or revisions of any of these
publications apply to this Standard only when incorpo-
rated by amendment or revision. For undated refetences,
the latest edition would apply.

2.2.1 ASTM Standards

ASTM D 885/D 885M, Standard-Test Methods for Tire
Cards, Tire Cord Fabrics,.and’Industrial Filament
Yarns Made From Manufactured Organic-Base
Fihers — Yarn Test

ASTM D 2343, Standard Test Methods for Tensile
Properties of Glass‘Fiber Strands, Yarns, and Rovings
Uspd in Reinforced Plastics — Impregnated Strand
Tegt

ASTM D 7269, Standard Test Methods for Tensile Testing
of |Aramid Yarns

Publishér: American Society for Testing and Materials

Box 2300, Fairfield, NJ 07007-2300 (www-agme.org)

API Spec. Q1, Specification for Quality Pregramns for the
Petroleum, Petrochemical and Natural Gas|Industry
Publisher: American Petroleum Institute (AP[[), 1220 L
Street, NW, Washington,* DC 20p05-4070
(www.api.org)

CI 1500-02, Test Methods\for Fiber Rope

Publisher: Cordage Institute (CI), 994 Old Eagle School
Road, Wayne, PA 19087-1866 (www.ropecord.com)

ANSI/ASQC,Q9001, Quality management systems —
Requirements
Publisher{ American Society for Quality (A[SQ), P.O.
Box 3005, Milwaukee, WI 53201-3005 (www.asq.org)

IS©@9001, Quality management systems —|Require-
ments
Publisher: International  Organizatipn for

Standardization (ISO), 1 ch. de la Voie-Creuse, Case
postale 56, CH-1211, Geneve 20, Switzerlapd /Suisse
(www.iso.org)

SECTION 2.3
TERMINOLOGY

2.3.1 Descriptions of Terms Specific to Part|2

2.3.1.1 Stranded Aramid Fiber Rope. An(assembly
of impregnated strands of aramid yarn in on¢ or more

helically laid layers around a center aramid| or other
synthetic core.
2.3.1.2 Impregnated Strand. An assemblyf of essen-

tially parallel yarns held in a circular configyration by
means of a bonding agent.

2.3.1.3 Rope Components
2.31.3.1 load-Carrying Strand. A stramd whose

(ASTM), 100 Barr Harbor Drive, West Conshohocken,
PA 19428-2959 (www.astm.org)

2.2.1 Miscellaneous Standards

ASME A17.1/CSA B44 (latest edition), Safety Code for
Elevators and Escalators

ASME A17.2 (latest edition), Guide for Inspection of
Elevators, Escalators, and Moving Walks

Publisher: The American Society of Mechanical
Engineers (ASME), Three Park Avenue, New York,

Copyright ASME International
Provided by IHS under license with ASME
No reproduction or networking permitted without license from IHS
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yarns contribute towards the breaking force of the rope.

2.3.1.3.2 Nonload-Carrying Strand. A strand
whose yarns do not contribute towards the breaking
force of the rope.

2.3.1.3.3 Core. The central element around which
the load and/or nonload carrying strands are laid.

2.3.1.3.4 Center Strand. An aramid yarn strand
acting as the core of the rope. This strand shall be permit-
ted to be a load-carrying strand.
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2.3.1.3.5 Rope Cover. A protective outer coating
that prevents the yarns in load carrying strands from
abrasion.

2.3.1.3.6 Wear Sleeve. An internal coating that
protects yarns in load carrying strands from abrasion.

2.3.1.3.7 Filament. A polymeric fiber of indefinite
length that has a nominal diameter of 5 microns to
50 microns.

2.3.3.2 Noncircular Cross-Section Designs (Type Il)

(a) The nominal size of the noncircular designs are
described by the maximum measured outside width
and depth dimensions. The thickness dimension is the
dimension for the axis of bending.

(b) The functional thickness of the maximum dimen-
sion of the load-carrying strands in the axis of bending.
For noncircular section designs, functional thickness is
treated as functional diameter for determining mini-

2.3.1.3.8 Yarn. A continuous assembly of 100 to
2,000 essgntially parallel filaments. Yarns can be further
assemblefl into strands, woven fabrics, knitted fabrics,
etc. A yarn is the basic purchased and tested component.

2.3.2 Rope Terminology

2.3.2.1 Rope Types

mum sheave diameters.

2.3.4 Mechanical Properties
2.3.4.1 Aramid Fiber

2.3.4.1.1 Aramid Yarn Tensile-Strength. The|ratio
between the maximum force pbtained in a tensilp test
and the nominal cross sectional area of the test [yarn.

2.3.2.1.1 Helically Stranded Rope. Anassembly of = Requirements for aramid fensile strength is determined
helically |aid yarn strands. by the yarn tensile strength grade as specifigd by
(a) Single Layer. A rope consisting of one strand layer =~ ASTM D 885/D 885M;'or ASTM D 7269, and require-
helically wound around a core. ments for aramid strand tensile strength grade as $peci-

(b) Muyltilayer. A rope consisting of two or more
strand layers helically wound around a core.

2.3.2
parallel 1

.1.2 Parallel Stranded Rope. An assembly of
hid yarn strands.

fied by ASTM-D, 2343.

2.3.4.1:2 Aramid Yarn/Strand Tensile Modulls.
The ratio“between the stress and unit strain of th test
yarn/strand.

(a) Single Layer. A rope consisting of one strand layer
around acore. 2.3.4.2 Rope
(b) Mdltilayer. A rope consisting of two or more 2.3.4.2.1 Minimum Breaking Force (MBF).| The
strand layers around a core. specified value that the actual (measured) breaking|force
2.3.2.2 Rope Classification and Construction must meet or exceed in a prescribed tensile test.
2.3.2.2.1 Rope Classification. A grouping of ropes 2.3.4.2.2 Actual (Measured) Breaking Force.| The

of similay characteristics on the basis of the number of
layers, the number of strands, and their.shape.

2.3.2.2.2 Rope Constructiont _JThe detail and
arrangenlent of various elements of the rope, taking into
account the number of strands; the arrangement of
strands, yvear sleeves, and ¢overs where provided.

2.3.2.3
ing stren,
number |

2.3.3 Dimensional Characteristics
2.3.3.ereulm—éress—5eet-reﬁ—9es<' i igns{Typet)

Rope Grade.Alevel of requirement of break-
bth of the aramid yarn that is designated by a
ased on’NYmm? (psi).

breaking force obtained using the prescribed tensile test
method per CI 1500.

2.3.4.2.3 Calculated Breaking Force. The value of
breaking force obtained from the sum of the meagured
breaking forces of all of the yarns in the rope, Qefore
rope making.

2.3.4.2.4 Rated Breaking Force. A value of Hreak-
ing force, less than or equal to minimum breaking fforce,
published by the manufacturer to which ASME All7.1/
CSA B44 rope factors of safety are applied.

2.3.4.2.5 Residual Strength. The actual brepking

(a) Diameter of the Rope. The diameter of a circle cir-
cumscribing the rope cross-section or the designed
diameter of the rope cover.

(b) Functional Diameter of the Rope. The diameter of
the load-carrying strands used to determine the sheave
to rope ratios as stipulated by the manufacturer.

(c) Lay Length. The distance measured parallel to the
longitudinal rope axis, in which the outer strands of a
stranded rope make one complete turn about the axis
of the rope.

26

strength of a suspension member at any time during its
operational life cycle.

NOTE: The residual strength will be reduced as the suspension
member is used and is subjected to wear.

2.3.4.3 Rope Stretch (Extension)

2.3.4.3.1 Constructional Stretch. The amount of
extension that is attributed to the initial bedding down
of the filaments and yarns within the strands and the
strands within the rope due to loading.
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Table 2.4.1.1-1 Nominal Aramid Yarn Property Values

Yarn Tensile

. Yarn Creep
Strength Yarn Tensile Modulus (Per Decade of
Yarn Type N/mm? psi N/mm? x 103 psi x 10° Time)
Standard aramid 2 896 420,000 72.40 10.5 0.05%
High modulus aramid 2827 410,000 106.90 15.5 0.02%
| A TT- mi in Im n operty valu
Strand Tensile
Strength Strand Tensile Modulus
Strand Type N/mm? psi N/mm? x 10° psi %106
Standard modulus aramid yarns 3620 525,000 82.74 12.0
High modulus aramid yarns 3620 525,000 124.11 18.0

2.3.4.3.2 Elastic Stretch. The amount of recover-
" able gxtension that follows Hooke’s Law within certain
- limity due to application of load.

3 2.3.4.3.3 Permanent Stretch. The amount of non-
- elastfc extension.

SECTION 2.4
MATERIAL

2.4.1 Aramid Properties

2.4.1.1  Aramid fiber shall have nominal fibexprop-
ertigs per the yarn (ASTM D 885/D 885M or
ASTM D 7269) or impregnated strand (ASTM’D 2343)
test values listed in Tables 2.4.1.1-1 or 2.4:11-2, respec-
tively.

2/4.1.2 Rope cover may be.polyurethane skin or
other suitable material agreed to between purchaser and
supplier.

2.4.1.3  Wear sleevés may be polyurethane or other
suitaple material.

2.4.1.4  Strand impregnating material may be made
from polyurethane, polyesters, or other suitable
material.

2./.1.5 Aramid fibers shall maintain strength and

flexilhilify prnpprﬁpc fhrm]ghm]f a temperature range of

(a) Type 1, circulatijacketed rope
(b) Type 1II, noncircular jacketed rope

2.5.2 Rope Core

Aramid fiber ropes shall be normally constrycted with
an ararhid core, unless specified otherwise. Ofher cores
shall be the subject of agreement between supplier and
purchaser.

2.5.3 Rope Grade
Rope grade shall be based on the yarn cqmmercial
designation specified in Table 2.4.1.1-1 or eqyivalent.

2.5.4 Rope Lay

Rope lay shall be specified by purchaser. Rope strands
(single or multi-element) shall be helically qr parallel
laid. The direction right (Z) or left (S) shall cgrrespond
to the direction of lay of the outer strands of the rope
in relation to the longitudinal axis of the ropg.

2.5.5 Lay Length

The rope lay length shall be specified bettween the
purchaser and manufacturer.
2.5.6 Rope Mass

The rope mass shall be specified by the manufacturer
in either kg/m or lh/ft

—46°C to 54°C (-50°F to 130°F) and a relative humidity
range of 0% to 100%.

SECTION 2.5
PROPERTIES AND TOLERANCES OF NEWLY
CONSTRUCTED ROPE

2.5.1 Classification

Aramid fiber ropes shall be normally of two basic
classifications.

2.5.7 Rope Length

The actual length of rope supplied, expressed in
meters or feet shall be the specified length subject to the
following limits of tolerance:

(a) up to and including 400 m (1,300 £t): +5% of speci-
fied length

(b) over 400 m (1,300 ft) up to 1 000 m (3,280 ft): +3.5%
of specified length

(c) over 1000 m (3,280 ft): +2% of specified length
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