ASME A17.6-2017

(Revision of ASME A17.6-2010)

Standard for Elevator

Suspension, 3

Compensation, gznd

Governor Sy§géms
QO

st

AN AMERICAN NATIONAL STANDARD

The American Society of

® Mechanical Engineers


https://asmenormdoc.com/api2/?name=ASME A17.6 2017.pdf

ASME Al7.6-2017

(Revision of ASME A17.6-2010)

Standard for Elevator
Suspension,
Compensation, and
Governor Systems

AN AMERICAN NATIONAL STANDARD

XS
& TAmqrican Spcty of


https://asmenormdoc.com/api2/?name=ASME A17.6 2017.pdf

Date of Issuance: August 6, 2018

The next edition of this Standard is scheduled for publication in 2022.

ASME issues written replies to inquiries concerning interpretations of technical aspects of this Standard. Interpretations are

published

on the ASME website under the Committee Pages at http://cstools.asme.org/ as they are issued.

Errata to (
incorrectly
on the da

The Comm
notificatio
Page aftern

This codd
Committee
opportunit
for additior

ASME dog

ASME do|
document,
assume any
risk of infri

Participa
endorseme

ASME ac
and policie

odes and standards may be posted on the ASME website under the Committee Pages to provide correctl
published items, or to correct typographical or grammatical errors in codes and standards. Such errata shall'b
e posted.

ittee Pages can be found at http://cstools.asme.org/. There is an option available to automatically receive an

selecting “Errata” in the “Publication Information” section.

ASME is the registered trademark ‘of. The American Society of Mechanical Engineers.

or standard was developed under procedures.accredited as meeting the criteria for American National Standards. The Sta
Lhat approved the code or standard wasdbalanced to assure that individuals from competent and concerned interests have
to participate. The proposed code or.standard was made available for public review and comment that provides an oppo|
al public input from industry, academia, regulatory agencies, and the public-at-large.

les not “approve,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

Bs not take any position with'respect to the validity of any patent rights asserted in connection with any items mentioned|
hnd does not undertake to'insure anyone utilizing a standard against liability for infringement of any applicable letters pate
such liability. Users of a.code or standard are expressly advised that determination of the validity of any such patent rights, 3
hgement of such rights, is entirely their own responsibility.
ion by federal agency representative(s) or person(s) affiliated with industry is not to be interpreted as government or in
ht of this code or standard.

epts responsibility for only those interpretations of this document issued in accordance with the established ASME proc
, Which_precludes the issuance of interpretations by individuals.

bns to
b used

b-mail

h when errata are posted to a particular code or standard. This option can be found on the appropriate Committee

hdards
had an
rtunity

in this
nt, nor
nd the
dustry

Pdures

No-part of this document-mav-be regraoduced-in-anvform
L Y g 14 7

in an electronic retrieval system or otherwise,
without the prior written permission of the publisher.

The American Society of Mechanical Engineers
Two Park Avenue, New York, NY 10016-5990

Copyright © 2018 by
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
All rights reserved
Printed in U.S.A.


https://asmenormdoc.com/api2/?name=ASME A17.6 2017.pdf

CONTENTS

2000 )
(000 vob ooV n T O ] =) PP
S0 5 1 o V) R
Summary of Changes . . ..o v ittt ittt i i i i e i e e Y
Part 1 Stranded Carbon Steel Wire Ropes for Elevators .. ... ..... ..o ...
Sectign 1.1 N0 =
Sectign 1.2 References . ......o it NS
Sectign 1.3 Terminology . ........coiiiiiiii it AN o L ..
Sectign 1.4 Material . ..o vv ittt e L.
Sectign 1.5 Rope Workmanshipand Finish ... ... ... .. . /. % i i i i L ..
Sectign 1.6 Properties and Tolerances of Newly Constructed Rop€ .).". . . . oo v v i ie i e, L ..
Sectign 1.7 Testing and Compliance for Newly Constructed Repé. . .. .......coviivian, L ..
Sectign 1.8 Ordering Information . ... ...... ... Qo i i it it ..
Sectign 1.9 Packaging and Identification . ......... .. i i e L ..
Sectign 1.10 Replacement Criteria . . . . oo v vt vttt ot e it et et ettt e st e in s L.
Part P Aramid Fiber Ropes for Elevators . : {0, « v o oo i ittt ittt it i i
Sectign 2.1 B0
Sectign 2.2 3 (=) (=2 1o 1
Sectign 2.3 Terminology . . . v v vt e e e e e e et e L ..
Sectign 2.4 Material . .. oot T e e e e e e e e L.
Sectign 2.5 Properties and Tolerances of Newly Constructed Rope .. ............ ... .. ..., L ..
Sectign 2.6 Newly Constructed/Rope Dimensions for Circular Cross-Section Designs (Type I) . . . .
Sectign 2.7 Newly Constructed Rope Dimensions for Noncircular Cross-Section Designs (Type II) .
Sectign 2.8 Testing ad)Compliance . .. .. ..ottt i e e L ..
Sectign 2.9 Replagement Criteria . . . o v v v ittt it i it i e ittt e L.
Part B Noneircular Elastomeric-Coated Steel Suspension Members for Elevators . .........
Sectign 3.1 N0
Sectign 3.2 References . .. oo it e e e e
Sectign 343 Terminology . . . oo vttt e e e e e e e L ..
Sectign'\34 Material . .o v ot e e e e e e e e e e e L ..
Section 3.5 Properties and Tolerances . .. ... ..o ii ittt ittt ittt it ettt aeennennsns
Section 3.6 Testing and Compliance . . ... ..ottt ittt i i ittt e e e
Section 3.7 Replacement Criteria . . .. oo v i it ittt ittt ettt e e e e
Mandatory Appendix

I

Rope Classifications Used in Part 1 . ... ... ittt ittt it e nenens

D 0O NN R =

10
12
12
12
16
16
16
16
18
18
19
19
19
20
22
22
22
22
23
23
24
24

26


https://asmenormdoc.com/api2/?name=ASME A17.6 2017.pdf

Nonmandatory Appendix

A Inspection and Replacement of Steel Wire Ropes . .. ... oo i ittt i,
Figures
1.3.1.1-1 Elements of Stranded Steel Wire Rope . . . .. . oo i ittt ittt i i i i e
1.3.1.3.2-1 Round Strand . .. ..ot i ittt e e e e e e e e e
1.3.1.3.2-2 Compacted Round Strand: Before and After Compacting . . ......... ..
1.3.1.3.3-1 Lay Direction of Strands for Stranded Ropes . . . . ... ............ooooooeeeeee...
1.3.1.3.4-1 Seale Construction (€.g, 195, 9-9-1) . . . . vt v ittt ittt et i e
1.3.1.3.4-4 Warrington Construction [e.g., 19W, (6+6)-6-1] .. . . .o v v i i i it ittt )
1.3.1.3.4-3 Filler Construction (e.g, 25F, 12-6F-6-1) . .. ... . vttt e T
1.3.1.4-1 Examples of Cores . . ..o v ittt ittt ittt ittt
1.3.2.4.2-1 Regular (Ordinary) Layand Lang Lay . . ... .o vi it in it it i i e e A et ee e e e ns
1.3.3.1.1-1 Diameter of Round Rope . .. ...... it iiiiiie ot Aie i,
1.3.3.2.1-1 Strand Lay Length . . .. .. .. i i i i i e GaN et
1.3.3.2.2-1 RopeLay Length .. ... oot e i i
A-1 Inspection and Replacement of Steel Wire Rope(s) ... ... .. 8J. . ...
Tables
1.4.1-1 Wire Level or Tensile Strength Grades for Given Repé)Grades ... ..................
1.4.1.1-1 Wire Level or Tensile Strength Grade Requiremefits ... ......... ... . ..
1.4.1.1-2 Wire Torsion Requirements . . . .. ..ot i ittt it ittt ittt ieneean
1.6.4.1-1 Weight of Coating for Final-Galvanized or Final-Coated Zn-5A1-MM Rope Wire for Newly
Constructed RoOpe . . . oot vttt i e it e e e e i e e e
1.6.4.1-2 Weight of Coating for Drawn-Galvanized or Drawn-Coated Zn-5A1-MM Rope Wire for Newly
Constructed ROPe . . v vt i e st ittt et e e e e e e
1.6.6.1.1-1 Tolerances on Rope Diameter((Stranded Rope) for Newly Constructed Rope With Cores of Fiber
or Other Nonmetallic Materials . .. .... .o ittt i i i e
1.6.6.1.1-4 Tolerances on Rope Diafneter (Stranded Rope) for Newly Constructed Rope With Steel or Steel-
Based CompPoSite~Cores . . v v v vt ittt ittt ittt ittt ittt it e
1.6.6.1.2-] Permissible Differences in Rope Diameter for Newly Constructed Rope . ..............
1.8.1-1 Ordering Information . .. ... oottt i i i it it e,
1.10.1.2-1 Wire BreakswCrown Wire Breaks Per Lay Length . .. ...... ... ... ..
1.10.3-1 Minimwm-Diameter . . ..o ittt i e e e e e e e
24.1.1-1 Nominal Aramid Yarn Property Values . . ... ...ttt ittt
2.4.1.1-2 Atamid Resin Impregnated Strand Property Values . . .......... ...,
2.6.2-1 Tolerances on Diameter . . ..ot v v it ittt i it it it i i e e e
2.7.2-1 Tolerances on DIMENSIONS .« . . v v vttt ittt it it i ittt ittt ittt e eneann
3.5.7-1 Tolerances on Nominal Noncircular Elastomeric-Coated Steel Suspension Members Sizes . .
[-1.1-1 Classification 6 x 19 FC, Round Strand, Fiber Core or Polymer Core . ................
[-1.1-2 Classification 8 x 19 FC, Round Strand, Fiber Core or Polymer Core . ................
1-1.1-3 Classification 8 x 19, Round Strand, Steel Core . ... ..ottt i ittt ittt e iieeenn
I-1.1-4 Classification 6 x 19, Round Strand, Steel Cores . ... .. v v i ittt ittt ittt ieeeneenn

N U U1 U1 A WW W W wWwwN

w
Ul

10

10

10

11
11
13
14
15
18
18
19
20
24
27
29
31
33


https://asmenormdoc.com/api2/?name=ASME A17.6 2017.pdf

FOREWORD

This is the second edition of a Standard for elevator suspension and compensation systems as well as ropes for governor
appllcatlons This Standard has been developed by the American Soc1ety of Mechanlcal Englneers (ASME) to provide

rnors. The
ropes, and

noncilrcular elastomeric-coated steel suspension members. Uniform standards for these 1mportant itemsarenegcessary to

ensuile consistent levels of safety and to provide guidance for the manufacturers of these items as well|as the
manufacturers, installers, maintainers, and inspectors of elevator equipment.

designers,

As pther technologies emerge and are deemed to be suitable for similar applications, this Standard will be expanded to

include criteria for their usage.

In feveloping this Standard, experts were assembled from the steel wire rope, aramid fiber rope, and n
elastqmeric-coated steel suspension members engineering and manufacturing fields. Relevant existing stand|
studi¢d during the development of this Standard and are referenced where appropriate.The scope of this Stand
North American and international requirements in a comprehensive manner and do€s not conflict with existing
or inernational standards. This Standard is intended to be used in conjunctiof with the ASME A17.1/CSA B
Code |[for Elevators and Escalators, and related Codes and standards.

bncircular
ards were
hrd covers
American
44, Safety

Steel Wire Rope for Elevators. Steel wire rope has been used for many:years in the elevator industry, for syspension,

compensation, and governor applications.
Due to the large range of applications in this diverse market, many variations of steel wire ropes are in cy

rrent use.

Examlples include rope of regular and lang lay, left and right lay, ‘preformed and nonpreformed. Such ropes mjay be of a

variety of wire materials, from iron to high tensile steel and may be of corrosion resistant construction. Va
matefials including natural and synthetic fiber and steel@may also be used. Nominal imperial dimensions as
dimensional ropes are used.

In fecognition of the importance of this vital elevator component and the unique practices of the North
industtry, this Standard was developed. This Standard covers the current applications and provides strength an|
criterfia as well as testing, compliance, inspectioh, replacement, and ordering information. Imperial and SI dime
addrgssed in the Standard. The purpose of this Standard is to enhance public safety and to provide guidance
factuffers and users of steel wire ropg.

Aramid Fiber Ropes and Elastomeric-Coated Steel Belts. With the appearance in the market place of new s
and cpmpensation means technologies, such as aramid fiber ropes and noncircular elastomeric-coated steel s
members for elevators, the nieed for standards that will ensure the safe application of these items became ev.
Standard addresses thes€ important technologies.

In developing the standards, extensive test results were studied and the properties and durability of the ne
sion gnd compensatioh means were examined. The work included visits to major laboratories at which all asp
noncircular elastomeric-coated steel suspension members were tested.

Th¢ work included a visit to the factory of a major manufacturer of aramid fiber and technical presentations

rious core
well as SI

American
d material
nsions are
to manu-

Lispension
ispension
dent. This

W suspen-
ects of the

by experts
r rope on

on eleva-

tors were also visited. In addition, technical presentations on the noncircular elastomeric-coated steel suspension

members regarding their construction and testing took place.

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

ASME A17.6-2017 was approved by the American National Standards Institute on September 29, 2017.
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PREFACE

GENERAL This is one of many standards developed by
the American Society of Mechanical Engineers (ASME)

The ASME A17.1/CSA B44 Code specifically references
the suspension and compensation means and governor

under—the gpnnr:\] auspices of the American National
Standards Institute (ANSI). Safety codes and standards
are iptended to enhance public health and safety.
Revigions result from committee consideration of
factors such as technological advances, new data, and
changing environmental and industry needs. Revisions
do ndt imply that previous editions were inadequate.

This Standard is referenced by and intended to be used
in corfjunction with ASME A17.1/CSA B44, Safety Code for
Elevators and Escalators, and related Codes and stan-
dardg. Written inquiries regarding this Standard should
be agldressed to the Secretary of the ASME A17
Standards Committee.

NOTE} Referenced Codes, Standards, and Test Methods that
appeaf with no date indicated shall be the edition in effect at
the titne of publication of this Standard.

FORM AND ARRANGEMENT This Standard consists of
three|Parts, each covering a specific technology related to
elevdqtor suspension and compensation means and
govelnor ropes. The Foreword, Preface, and Notes-that
are ipcluded in this document are not part of‘this
American National Standard. They are adyisory in
naturg and are intended for clarification anly:

SCOPE This Standard covers the means and members
of sugpension, compensation, and_governor systems for
elevafors within the scope of ASME A17.1/CSA B44.

NOTE] It must be determined by-the-individual working commit-
tees ajs to the level of appropriateness of applying the New
Technplogies in their particular applications.

This Standard includes the material properties, design,
testirlg, inspection,.and replacement criteria for these
mear]s. It in¢ludes the requirements for steel wire
rope,|aramid fiber rope, and noncircular elastomeric-
coatefl steebsuspension members, and provides direction
for future constructions as new technology develops.

systems covered by this Standard.This Standard was
developed to provide safe, consistent critéria for steel
wire rope, aramid fiber rope, noncircufar ‘eldstomeric-
coated steel suspension members and other|means of
suspension and compensation uséd in the| Elevator
Industry.
Part 1 covers steel wire rofye.
Part 2 covers aramid fiber,rope.
Part 3 covers noncireular elastomeric-cogted steel
suspension members.
The Standard isaunder the auspices of the AYME A17.1
Standards Committee and is subject to the pperating
procedures of'this Committee.

ASME _ELEVATOR PUBLICATIONS The American
Societyof Mechanical Engineers (ASME) has ¢geveloped
and;published safety codes and standards for|elevators,
escalators, and related equipment since the first edition of
A17.1, Safety Code for Elevators and Escalators, Which was
published in 1921.

This Code is one of the numerous codes and [standards
that have been or are being developed by The|American
Society of Mechanical Engineers.

The following publications are of special ipterest to
users of this Code. For prices and availability:

Tel: 800-843-2763

Fax: 973-882-1717

E-Mail: customercare@asme.org
ASME Website: www.asme.org/shop

ASME A18.1, Safety Standard for Platform|Lifts and
Stairway Chairlifts. This safety Standard covers the
design, construction, installation, operation, inspection,
testing, maintenance, and repair of inclined| stairway
chairlifts and inclined and vertical platform lift$ intended
for transportation of a mobility impaired perdon only.

INTRODUCTION This Standard is intended to be used
with ASME A17.1/CSA B44, Safety Code for Elevators and
Escalators, A17.2, Guide for the Inspection of Elevators,
Escalators, and Moving Walks, and A17.3, Safety Code
for Existing Elevators and Escalators, and other Codes
and Standards referenced by these Standards as well
as other related Standards.

CORRESPONDENCE WITH Al17 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:
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Secretary, A17 Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016
http://go.asme.org/Inquiry

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

Question: Phrase the question as a request for an
interpretation of a specific
requirement suitable for general
understanding and use, not as a
request for an approval of a
proprietary design or situation. Please
provide a condensed and precise
question, composed in such a way that

Proposilg Revisions. Revisions are made periodically
to the Code to incorporate changes that appear necessary
or desirable, as demonstrated by the experience gained
from the ppplication of the procedures, and in order to
conform to developments in the elevator art. Approved
revisions will be published periodically.

The Corhmittee welcomes proposals for revisions to this
Code. Such proposals should be as specific as possible,
citing thg Section number(s), the proposed wording,
and a detdiled description of the reasons for the proposal
including [any pertinent documentation.

Requesting Interpretations. Upon request, the A17
Committee will render an interpretation of any require-
ment of the Code. Interpretations can only be rendered in
response fo a written request sent to the Secretary of the
A17 Standards Committee.

Requests for interpretation should preferably be
submittdd through the online Interpretation
Submittal Form. The form is accessible at
http://g¢.asme.org/InterpretationRequest. Upon
submittal| of the form, the Inquirer will receive
an automatic e-mail confirming receipt.

If the I‘iquirer is unable to use the online formyhe/she
may mail the request to the Secretary of the A17 Standards
Committep at the above address. The request for interpre-
tation shojuld be clear and unambiguous; It is further rec-
ommended that the Inquirer submithis/her requestin the
following [format:

Subject: Cite the\applicable Section number(s)
and.the topic of the inquiry in one or
two words.

Edition: Cite the applicable edition and

supplement of the Code for which the

a “yesor ‘Mo Teply 15 acceptaple.

Proposed Provide a proposed reply(ieshin fhe
Reply(ies): form of “Yes” or “No,” with'explarjation
as needed. If enteringreplies tojmore
than one questiony/please numbegr the
questions and replies.

Background Provide the Committee with any
Information: backgroundiinformation that wi

assist the) Committee in
understanding the inquiry. The
Inquirer may also include any plans or
drawings thatare necessary to explain
the question; however, they shpuld
not contain proprietary names |or
information.

—

1

Requests that are not in the format described aboye will
be rewritten in this formatby the Committee prior tojpeing
answered, which may inadvertently change the intpnt of
the original request.

ASME procedures provide for reconsideration qf any
interpretation when or if additional information that
might affect an interpretation is available. Further,
persons aggrieved by an interpretation may appgal to
the cognizant ASME committee or subcommittee. ASME
does not “approve,” “certify,” “rate,” or “endorsg’ any
item, construction, proprietary device, or activity.

» o«

Attending Committee Meetings. The A17 Stanfards
Committee and the various Working Committees |regu-
larly hold meetings and/or telephone conferences, all
of which are open to the public. Persons wishing to
attend any meeting and/or telephone conference
should contact the Secretary of the Standards Comnjittee.

interpretation is heing requested
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ASME A17.6-2017
SUMMARY OF CHANGES

Following approval by the ASME A17 Committee and ASME, and after public review, ASME A17.6-2017 was approved by
the American National Standards Institute on September 29, 2017.

ASMH A17.6-2017 includes the following changes identified by a margin note, (17).

Page Location Change

12 1.10.1.1 Subparagraph (c) revised

13 1.10.1.2 (1) Paragraph 1.10:1.2.1 revised
(2) Paragraph”1.10.1.2.2 deleted

27 Table 1-1.1-1 Sixth column head revised

29 Table I-1.1-2 Sixth~e6lumn head revised

31 Table 1-1.1-3 Sixth column head revised

35 Figure A-1 Revised
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ASME A17.6-2017

Part 1
Stranded Carbon Steel Wire Ropes for Elevators

SECTION 1.1
SCOPE

Pant 1 covers the general requirements for the more
commnpon types of stranded steel wire ropes for hoisting,
compgnsation, and governor applications on passenger or
freight elevators. Included in the scope of this Part are
steel |[wire ropes in various grades and constructions
from |4 mm to 38 mm (5/32 in. to 1Y%, in.) manufactured
from uncoated wire or metallic coated wire. For specific
appli¢ations, additional or alternative requirements may
apply} provided equivalent safety is maintained.

Pant 1 covers regular lay and lang lay, preformed and
nonpreformed elevator rope in nominal imperial dimen-
sions|as well as SI dimensions. Various constructions of
steel wire rope are covered, i.e., Seale, Warrington, and
Filler| Part 1 covers the broad range of wire materials
in current use including Iron, Traction, Extra High
Strenpth Traction, 1570 Single, 1180/1770 Dual, 1370/
1770|Dual, 1770 Single, 1960 Single, and 2300, Single.
Various rope core materials in current use are covered
by thfs Part including natural and synthetic fiber cores
and gteel cores. This Part covers ropes made from
uncogted wires or metallic coated wires (e.g., galvanized).
This Part includes criteria for testiiigland compliance of
rope, [replacement of rope, and oxdeéring information for
steel wire rope.

NOTE] Part 1 is written in the€ combined format, presenting re-
quirerpents for rope produets in both Imperial units, utilized
historjcally in the SI ahd.U.S. Customary units as recognized
by cufrent internatiohal standards. The values stated in SI
(metric) units or<mperial units are to be regarded separately.
The values arg\iot exact equivalents; therefore, each system
must be used-independently of the other.

amendment or revision. For undated references, the latest
edition would apply.

ASME A17.1/CSA B44 (latest editign), Safety Code for
Elevators and Escalators
ASME A17.2 (latest edition);.Guide for Insgection of
Elevators, Escalators, and,Moving Walks
Publisher: The American Society of Mechanical [Engineers
(ASME), Two Park Avenue, New York, NY 1(016-5990
(www.asme.org)

ASTM A931-2008, Standard Test Method fof Tension
Testing of Wire Ropes and Strand
ASTM AT1007-2000, Standard Specification for Carbon
SteekWire for Wire Rope
ASTM\A1023-2002, Specification for Strandgd Carbon
Steel Wire Ropes for General Purposes
Publisher: American Society for Testing and|Materials
(ASTM International), 100 Barr Harbor QOrive, P.O.
Box C700, West Conshohocken, PA 19428-2959
(www.astm.org)

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

ISO 2232:1990, Round drawn wire for generdl 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 elevator ropes —
Specifications

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

ISO 4345:1988, Steel wire ropes — Fibre main cores —
Specification

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

SECTION 1.2
REFERENCES

Part 1 incorporates, by dated or undated reference,
provisions from other publications. These normative
references are cited at their appropriate place in the
text, and the publications are listed. For dated references,
subsequent amendments to or revisions of any of these
publications apply to this Part only when incorporated by

ISO 9001, Quality management systems — Requirements

Publisher: International Organization for Standardization
(IS0), Central Secretariat, Chemin de Blandonnet 8, Case
Postale 401, 1214 Vernier, Geneva, Switzerland
(www.iso.org)
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Figure 1.3.1.1-1 Elements of Stranded Steel Wire Rope

P Core

(4) Drawn-Zn-5A1-MM Wire. Coated carbon steel
wire with a zinc-aluminum alloy (mischmetal) coating
applied prior to the final wire drawing operation.

1.3.1.2.2 Function

Z

N\

N\

—-<—— Wire rope
) p

SECTION 1.3
TERMINOLOGY

1.3.1 Descriptions of Terms Specific to Rope
Elements

1.3.1.1 |Stranded Steel Wire Rope. An assembly of
strands laid helically in one layer around a coré. See
Figure 1.3.1.1-1.

1.3.1.2 |Wire. A single continuous length of steel with a
circular upiform cross-section cold drawnfrom 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 doated (zinc or zing-aloy) shall comply with
the following:

(a) Uncoated Wire. Garbon steel wire that does not
have a metallic coating; formerly referred to as bright
wire.

(b) Métallic Coatéd Wire. Carbon steel wire that has a
metallic cpatihg;

(1) Final-Galvanized Wire. Coated carbon steel wire

o Wire
. (a) Load-Bearing Wires (Main Wires). Those wires in a
o Center wire rope that are considered as contributing toward the
breaking force of the rope.
(b) Non-Load-Bearing Wires. Those wires in arope that
~~Strand are ConSIdered as ot CONtributing towards the praaking

force of the rope.

(c) Filler Wires. Comparatively small wires uded in
certain constructions to create the necessary number
of interstices for supporting the nextjlayer of coyering
wires.

(d) Seizing (Serving) Wires or ‘Strands. Those $ingle
wires or strands used foremaking a close-wpund
helical serving to retain the €lements of a rope in| their
assembled position.

1.3.1.2.3 Position

(a) Center Wire. Wire positioned at the centef of a
strand of a stranded rope.
(b) InnerWire. All wires except center, filler, corg, and
outer wires of a stranded rope.
(c)CQuter Wire. All wires in the outer layer of the gtrand
of a stranded rope.
(1) Crown Wire. The visible portion of the helically

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

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

1.3.1.2.4 Layer of Wires. An assembly of wires laving
one pitch diameter. The exception is a Warrington|layer
comprising large and small wires where the smallerwires
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 approgriate
shape and dimensions laid helically in one or [more

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
steel wire with a zinc-aluminum alloy (mischmetal)
coating applied after the final wire drawing operation.

layers around a center wire.

1.3.1.3.2 Shape of Cross-Section

(a) Round Strand. Strand having a perpendicular cross-
section that is approximately the shape of a circle. See
Figure 1.3.1.3.2-1.

(b) Compacted Round Strand. A round strand that has
been subjected to a compacting process such as drawing,
rolling, or swaging. See Figure 1.3.1.3.2-2.
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Figure 1.3.1.3.2-1 Round Strand Figure 1.3.1.3.4-2 Warrington Construction

[e.g., 19W, (6+6)-6-1]

Figure 1.3.1.3.2-2 Compacted Round Strand:

Before and After Compacting Figure 1.3.1.3.4-3 Filler Construction
% ; (e.g., 25F, 12-6F-6-1)
(a) Before (b) After
Figure 1.3.1.3.3-1 Lay Direction of Strands 1.3.1:3:4/Strand Type and Constructions: Parallel
for Stranded Ropes Lay. Sttand that contains at least two layer$ of wires -

all ofdwnhich are laid in one operation (in the same direc-
tiofy). The lay length of all wire layers are equgl, and the
wire of any two superimposed layers are parallel to each
other resulting in linear contact.

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

There are three types of parallel lay congtructions
commonly used for elevator rope, which are gs follows:
(a) Seale (S). Construction having same rumber of

. wires in each layer, e.g., 9-9-1. See Figure 1.3{1.3.4-1.
(b) Warrington (W). Construction having outer
(Warrington) layer containing alternately |arge 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 Figure 1.3.1.3.4-2.

(c) Filler (F). Construction having oufer layer
containing twice the number of wires than [the inner
layer, with filler wires laid in the interstice§ between

\(D./ the layers. Filler wires are designated with ithe letter

“F.” See Figure 1.3.1.3.4-3.

Figure 1.3.1.3.4-1/Seale Construction
(e:g;, 19S, 9-9-1)

1.3.1.4 Rope Cores. Central elements, usually of fiber or
steel around which the strands are helically laid. Rope
cores shall have a rope manufacturer-specific identifica-
tion marker incorporated during core manufacture or
during closing of finished rope. The marker shall be of
filament, fiber, or ribbon material. See Figure 1.3.1.4-1.

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

1.3.1.4.1 Fiber Core (FC). An element made from
either natural or synthetic fibers.
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Figure 1.3.1.4-1 Examples of Cores

;é,/’/////

(a) Fiber Core

.2 Independent Wire Rope Core (IWRC). A core
bd as a round stranded steel wire rope. The core
outer strands may also be covered or filled with

either fibér or solid polymer.

1.3.1/4.3 Solid Polymer Core. A single element of

solid pol

ymer material that is either cylindrical or

shaped (grooved). It may also include an element or

elements

1.3.1.5
13.1.

pf wire or fiber.

Lubrication

5.1 Rope Lubricant. A material applied during

the manuffacture of a strand, core, or rope in elevator

systems,
protectioi]

13.1.

reducing internal friction and/or providihg
against corrosion.

5.2 Impregnating Compound. A matérial used

in the marjufacture of natural fiber cores for the purpose of

preservin

b fiber integrity in service and providing protec-

tion agairlst rotting and decay of the fiber material.

1.3.2 Desjcriptions of Elements_Specific to Rope

As}
1.3.2.1
1.3.2

semblies
Rope Types
1.1 Stranded Rope. An assembly of several

strands layed helieally"around a core.

(a) Sin,

gle Layer. Rope consisting of one layer of strands

laid helicglly argund a core.

(b) Co

npdcted Strand. Rope in which the strands, prior

(b) Independent Wire
Rope Core (IWRC)

(c) Polymer Core

outer wires in one strand;sand the actual numh
wire layers in one strand.For classification d
refer to Tables I-1.1-141-1.1-2, I-1.1-3, and 1-1.1-4

1.3.2.2.2 Ropé Construction. The detail and ary
ment of the vafious elements of the rope, takin
account the number of strands and the numb
wires in,the'strand. For designation details re
Tables I-131-1, 1-1.1-2, I-1.1-3, and I-1.1-4.
NOTE=Rope construction is designated by listing the nun
outer strands followed by the number of wires in each stra

the designation for the type of construction, e.g., 6 x 25F. ]
symbol is read as “by.”

1.3.2.3 Rope Grade. A level of requirement of bre
force that is designated either by a number (e.g.,
1770) or historical grade designations (e.g., Tra
Extra High Strength). See 1.6.3.

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

1.3.2.4 Rope Lay

1.3.2.4.1 Lay Direction of Rope. The direction|
(Z) or left (S) corresponding to the direction of lay
outer strands in a stranded rope in relation to the
tudinal axis of the rope.

1.3.2.4.2 Lay Types. See Figure 1.3.2.4.2-1.

er of
btails

ange-
r into
er of
er to

ber of
hd and
he “x”

aking
1570,
ction,

Fength
hltiple

right
pf the
ongi-

(a) Regular {Ordinary) Stranded rope in whid

h the

to closing of the rope, are subjected to a compacting
process such as drawing, rolling, or swaging.

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

1.3.2.2 Rope Classification and Construction

1.3.2.2.1 Rope Classification. A grouping of ropes of
similar characteristics on the basis of, for stranded ropes,
the number of strands and their shape, the nominal
number of wires in one strand, the actual number of

direction of lay of the wires in the outer strands is in
the opposite direction to the lay of the outer strands
in the rope.

(b) Lang Lay. Stranded rope in which the direction of
lay of the wires in the outer strands is the same direction as
that of the outer strands in the rope.
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Figure 1.3.2.4.2-1 Regular (Ordinary) Lay and Lang Lay

LR (zS) RR (sZ)

(a) Regular (Ordinary) Lay

[AL NOTE: The lowercase first letter denotes strand direction; the uppercase second letter denotes rope direction.

Figure 1.3.3.1.1-1 Diameter of Round Rope

LL(sS) RL (zZ)
(b) Lang Lay

1.3:33 Dimensional Characteristics
1.3.3.1 Diameter of Rope

1.3.3.1.1 Diameter of Round Rope. The diameter, d, of
a circle that circumscribes the rope crosg-section.
Diameter is expressed in millimeters (mm) [or inches
(in.). See Figure 1.3.3.1.1-1.

1.3.3.2 Lay Length

1.3.3.2.1 Strand Lay Length. That distancejmeasured
parallel to the longitudinal strand axis, in which 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 corre-
sponding to the outer layers of wires. See Figur¢ 1.3.3.2.1-
1.

1.3.3.2.2 Rope Lay Length. That distance [measured
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 Figure 1[3.3.2.2-1.

A

Y

1.3.4.1.1 Wire Tensile Strength. Ratio between the
maximum force obtained in a tensile test and the
nominal cross sectional area of the test piece.
Requirements for wire tensile strength are determined
by the tensile strength grade or wire level as specified in
this Standard for outer wire, by wire level as specified by
ASTM A1007 for inner and core wires, or by the tensile
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Figure 1.3.3.2.2-1 Rope Lay Length

strands within the rope due to loading. Initial extension
cannot be determined by calculation.

1.3.4.3.2 Elastic Stretch (Extension). The amount 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). Nonelastic
extension.

strength grade as specified in ISO 2232 for all component
wires.

(a) Wire Level. A level of requirement for tensile
strength |n pounds per square inch (e.g., Level 3, see
ASTM A1(07).

(b) Tensile Strength Grade. A level of requirement for
tensile strength. Itis 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 ¢xpressed as the number of 360-deg revolutions
that a wirfe can withstand before breakage occurs, using
the prescribed test method in ASTM A1007 or ISO 2232.
Torsion r¢quirements are based on the wire diameter and
wire levelfor tensile strength grade, as found in the appro-
priate winle standard.

1.3.4.2 |Rope

1.3.4/2.1 Minimum Breaking Force (MBF). A speci-
fied valu¢ that the actual (measured) breaking foree
must meet or exceed in a prescribed tensile test.

1.3.4]2.2 Actual (Measured) Breaking Force. The
breaking [force obtained using the prescribed tensile
test methpd in ASTM A931 or ISO 3108.

1.3.4]2.3 Calculated Breaking Force. The value of
breaking force obtained from the/Sum of the measured
breaking fforces of the load-bearing wires in the rope,
before rope making, multiplied by the measured spinning
efficiency.

1.3.4/2.4 Measured)Spinning Efficiency. The ratio
between the meagsured breaking force of the rope and
the sum q@f the measured breaking forces of the wires,
before rope making.

1.3.412.5 Residual Strength. The actual hreaking

1.3.5 qu,e_Manufarturp
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\removal df any
seizing (serving), spring out of the rope ‘formation.

1.3.5.1.2 Nonpreformed Rope. Rope in whidh the
wires and strands in the ropé will, after remoyal of
any seizing (serving), spring-out of the rope formation.

1.3.5.2 Prestretching. The name given to a proceds that
results in the removadl)of a limited amount of congtruc-
tional stretch.

1.3.5.3 Production Length. The length of rope manu-
factured in Onte continuous operation from one loadiing of
the closingimachine comprising strands, each of whi¢h has
beenpfoduced in one continuous operation op 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 valpe by
which a physical characteristic is designated.

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

1.3.6.3 Minimum Value. Specified value that an actual
value must meet or exceed.

1.3.6.4 Maximum Value. Specified value that an actual
value must not exceed.

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 unpeven

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
bedding down of wires within the strands and the

wear and/or rouging due to poor installation, worn
sheaves, unequally tensioned ropes, or severe environ-
mental conditions.

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

1.3.7.3.1 Equally Distributed Breaks. Randomly
distributed wire breaks throughout the lay of the rope
without any pattern.
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Table 1.4.1-1 Wire Level or Tensile Strength Grades for Given Rope Grades

Wire Level or Tensile Strength Grade

Rope Grade
[Note (1)] Outer Inner
Iron Iron/Grade 680 Level 2/Grade 1570; Level 3/Grade 1770; Level 4/Grade 1960
Traction Traction/Grade 1180 Level 2/Grade 1570; Level 3/Grade 1770; Level 4/Grade 1960
Extra High Strength Level 3/Grade 1770 Level 3/Grade 1770; Level 4/Grade 1960; Level 5/Grade 2160
1570 Single Level 2/Grade 1570 Level 2/Grade 1570

1180/1770 Dual Level 3/Grade 1770; Level 4/Grade 1960

1370 /4770-Buat

Traction/Grade 1180

da 1770, 1 1.4 da 1000

da1270 1 12/ 7al
TeVero7oratt—77 o, evVerr/oraat——rou

1 14 /c
TeveTr—T7araat—To7 U

1770 pingle Level 3/Grade 1770 Level 3/Grade 1770
1960 pingle Grade 1960 Level 4/Grade 1960; Level 5/Grade 2160
2300 Pingle Grade 2300 Grade 2300

GENERAL NOTE: “Level” refers to North American tensile strength standards and “Grade” refers to European Tensile test standards.

NOTE:| (1) See Section 1.2.

1.3.7.3.2 Unequally Distributed Breaks. Wire breaks
preddminating in one or two strands within the lay of the
rope.

1.3.7.3.3 Side-by-Side Breaks. Four wire breaks in
one gtrand within the lay of a rope that resembles a
stairdase.

1.3}7.4 Valley Breaks. Wire breaks that are visible and
occurjoutside of the crown wear area with the crown wire
intact].

SECTION 1.4
MATERIAL

1.4.1{ Rope Wire

The wires used in rope making shall.comply with the
apprapriate parts of this Standard, ASTM A1007 for rope
wire, [[SO 2232, or equivalent. Forythose wires covered by
the tapbles, the manufacturer, subject to the limits in Table
1.4.141, shall decide the tensilé\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 Tablé 1.4.1.1-1 and torsion requirements
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.

1.4.2 Rope Core

Cores of strandéd ropes are normally of eithpr fiber or
steel composition/ Core lubricants shall be cpmpatible
with the lubficant applied during rope stranding,
having ne_deleterious effects on any rope conpponent.

1.4.2.1 Fiber Core. Fiber cores larger than 8 nm (0.315
in.)-diameter shall be doubly closed. The cores ghall be of
uniform hardness, effectively supporting the dtrands.

1.4.2.1.1 Natural Fiber Core. All natural fjber cores
shall be hard-twisted, sisal or manila vegetable {ber made

in accordance with ISO 4345. Core lubricant content shall
be 10% to 15% by weight of the dry fiber maferial that
shall be measured by the method in ISO 4345, Appendix C.

1.4.2.1.2 Synthetic Fiber Core. Synthetic fijber cores
shall be made of fiber made from polyolefins |(i.e., poly-
propylene or polyethylene), polyester, or othdr suitable
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 $ubject to
agreement between supplier and purchaser, shall be
an independent wire rope core (IWRC) for ropes larger
than 7 mm, unless otherwise specified. Steelf cores for
ropes 7 mm and smaller may be either a single strand
or IWRC. Steel cores shall be lubricated. Cotes closed
in one operation (parallel lay) with the outgr strands

1.4°1.3—Wire tensiie Iimitations do not apply to
compacted strand ropes.

1.4.1.4 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 selected by the manu-
facturer in accordance with design requirements.

of the rope may be specified by agreement between
the supplier and the purchaser.

1.4.3 Rope Lubricant

Steel wire rope, unless otherwise specified, shall be
lubricated and impregnated in the manufacturing
process with a suitable lubricant selected by the manu-
facturer. Stranding lubricants used for fiber core ropes
shall be compatible with the impregnating compound
of the fiber core. Rope lubricants shall be of the
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Table 1.4.1.1-1 Wire Level or Tensile Strength Grade

1.5.2.2 The core ofastranded rope shall be designed or
selected so thatin a new rope under no load, there is clear-
ance between outer strands.

1.5.2.3 Rope ends shall have a minimum of one seizing
(serving) applied to secure and maintain the integrity of
the rope and prevent its unraveling.

1.5.3 Wire Joints

1531 Wiresover Q04 mm (n 015 in ) diameter shall,

Requirements
Outer Wire Level or Tensile Strength
Grade
Rope Grade N/mm? psi x 103
[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 227.8 Note (2)
1180/1770|Dual 1180 171.2 Note (2)
1370/1770|Dual 1370 198.8 Note (2)
1770 Singld 1770 256.8 Note (2)
1960 Singld 1960 284.3
2300 Single 2 300 333.5
NOTES:

(1) See Segtion 1.2.
(2) Maximym tensile strengths vary according to size and shall be in
accordgnce with ISO 2232, Section 3.3.

Table 1.4.1.1-2 Wire Torsion Requirements

Outer Wire Minimum Torsion Value
Rope| Grade (Number of Turns in 100d)

Iron Per ASTM A1007, Wrap Test

Per ASTM A1007, 34 turns/100d
Per ASTM A1007, 29 turns/100d
Per 1SO 2232

Per 1SO 2232

Per ISO 2232

Traction
Extra Higll Strength
1570 Tendile
1180/177¢ Dual
1370/1779 Dual

1770 Single Per 1SO 2232
1960 Single Per ISO 2232
2300 Single Per ISO 2232

proper type and consistency for elevator)service. Rope
lubricant [shall have no deleterious effécts on any rope
component and shall include a" rust inhibitor.
Lubricantp shall comply with IS0 4346.

SECTION 1.5
ROPE WORKMANSHIP AND FINISH

1.5.1 Strand

Strand wires’shall be tight and uniform. All the wire

where necessary, have their ends joined by hard s6ldering,
brazing, or welding.

1.5.3.2 Wires up to and including 0.4-mm (0.0%5 in.)
diameter may also be joined by seldering, brazing,
welding, twisting, or by ends being simply inserted
into the strand’s formation.

1.5.3.3 The minimum distance between joints in any
strand shall be 18 times.the/nominal rope diameter for
stranded ropes.

1.5.4 Preformation

Stranded ropes shall be preformed unless othefrwise
specified.

1.5.5-Prestretching

When specified, ropes may be prestretched using gither
ajprocess of static or dynamic loading. Prestretch [loads
shall not exceed 55% of the minimum breaking|force
for the rope.
NOTE: An example of static prestretching practice: rppe is
subjected to three cycles of tensile loading to 40% pf the
rope minimum breaking force for 5 min each, returnjfing to
5% of the minimum breaking force between cycles. Aftfer the
last cycle, the tensile force is completely released.

SECTION 1.6
PROPERTIES AND TOLERANCES OF NEWLY
CONSTRUCTED ROPE

1.6.1 Classification

The rope classification shall be specified bly the
purchaser and shall normally be one of those coyered
in Mandatory Appendix I, Table I-1.1-1, I-1.1-2, [-]1.1-3,

layers in astramdshattiavethesamedirectiomroftay-
The lay lengths of corresponding wire layers in strands
of the same size shall be uniform.

1.5.2 Rope

1.5.2.1 The rope shall be uniformly made and the
strands shall lie tightly on the core or the underlying
strands.

or I-1.1-4, although other classifications and constructions
may be supplied by agreement between purchaser and
manfacturer or supplier.

NOTE: Where only the rope classification is specified by the

purchaser, the construction shall be decided by the
manufacturer.
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1.6.2 Rope Core

Natural fiber cores are supplied unless otherwise speci-
fied with core construction selected by the manufacturer.
Other cores shall be the subject of agreement between
supplier and purchaser.

1.6.3 Rope Grade

Rope grade shall be one of the following although other

1.6.4.2.1 Minimum Breaking Forces. Drawn galva-
nized rope shall be supplied with minimum breaking
forces as listed in Table 1-1.1-1, I-1.1-2, I-1.1-3, or I-
1.1-4 unless otherwise agreed to between supplier and
purchaser.

1.6.4.2.2 Drawn-Zn-5ALl-MM. Wires of drawn-Zn-
5AI-MM may be substituted for drawn-galvanized wire
at the option of the manufacturer. Minimum weight of
coating shall be as specified in Table 1.6.4.1-2.

gradesmmay-be-supplied-byagreementbetweenpurchaser
and manufacturer or supplier.

(a)| Rope grades for Sl units (Table1-1.1-1,1-1.1-2,1-1.1-
3, or [-1.1-4)
7) 1570 Single: normal hoisting applications
?) 1180/1770 Dual: normal hoisting applications
3) 1370/1770 Dual: normal hoisting applications
4) 1770 Single: high-speed/high-loading
appli¢ations
5) 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)
7) Iron: applications other than hoist rope
?) Traction: normal hoisting applications
3) Extra High Strength: high-speed/high-loading
appli¢ations

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 thepurchaser.

1.6/4.1 Final-Galvanized Rope. All outer wires shall be
supplied as final galvanized. Inner, filleryand center wires
may bpe supplied as final galvanized(or)drawn galvanized.
Minirhum weight of coating for galvanized 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 twitevthe wire diameter, without
peeliIg or cracking.

1.6.4.1.1 Final-Galvanized Rope. Final-galvanized
rope will be sapplied with a minimum nominal breaking
force[10% less'than that specified in Table I-1.1-1,1-1.1-2,
[-1.1-B, or1+1.1-4.

1.6.5 Direction and Type of Rope Lay.

The direction and type of rope lay shall'be a$ specified
by the purchaser and shall be one of’the following:

(a) right regular (ordinary) lay\(sZ)

(b) left regular (ordinary) lay. (zS)

(c) right lang lay (zZ)

(d) left lang lay (sS)

Right regular (ordinary) lay will be supplied [for 6- and
8-strand constructionis unless otherwise specified by the
purchaser.

1.6.6 Dimensions

1.6.6.1° Rope Diameter. The nominal diametpr shall be
as specified by the purchaser and shall be the flimension
by.which the rope is designated. See Figure 1}3.3.1.1-1.

1.6.6.1.1 Tolerance on Rope Diameter. When
measured in accordance with 1.7.3.3.1, the actual
diameter shall not vary from the nominal digmeter by
more than the tolerances specified in Tables 1.6.6.1.1-1
and 1.6.6.1.1-2, in accordance with ISO 4344.

1.6.6.1.2 Permissible Differences in Diameter. The
difference between any two of the four meagurements
taken in accordance with 1.7.3.3.1 and expr¢ssed as a
percentage of the nominal diameter shall npt 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 6.75 times the nominal rope |diameter.
1.6.7 Mechanical Properties

1.6.7.1 Breaking Force. Values for minimun breaking
force for the covered classes of rope are specifigd in Table
I-1.1-1, I-1.1-2, I-1.1-3, or [-1.1-4.

1.6-7-2Mass—The-approximaterepe-mass-shall be as

176412 Fimat-Coated Zn=5At-MM—Wiresof fimal=
coated Zn-5A1-MM may be substituted for final-galvanized
wire atthe option of the manufacturer. Minimum weight of
coating shall be as specified in Table 1.6.4.1-1.

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

given in Table 1-1.1-1, [-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:

(a) uptoandincluding400m (1,300 ft): +5.0% of speci-
fied length
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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

Diameter of Wire

Minimum Weight of Coating

mm

in.

0.51 to 1.19 inclusive

Over 1.19 to 1.37 inclusive
Over 1.37 to 1.60 inclusive
Over 1.60 to 2.01 inclusive
Over 2.01

o234 inclusivae

0.020 to 0.047 inclusive

Over 0.047 to 0.054 inclusive
Over 0.054 to 0.063 inclusive
Over 0.063 to 0.079 inclusive

Over-0.079 t5. 0092 inclusiva

Over 2.34 to 4.88 inclusive

Over 0.092 to 0.192 inclusive

kg/m?> oz/ft?
0.06 0.20
0.12 0.40
0.15 0.50
0.18 0.60
021 070
0.24 0.80

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

Diameter of Wire

Minimum Weight\of.Coating

mm in. kg/m? oz/ft?
0.15 up to P.25 0.006 up to 0.010 0.010 [Note (1)] 0.03 [Note (1)]
0.25 to 0.43 inclusive 0.010 to 0.017 inclusive 0.015 0.05
Over 0.43 tp 0.71 inclusive Over 0.017 to 0.028 inclusive 0.03 0.10
Over 0.71 tp 1.52 inclusive Over 0.028 to 0.060 inclusive 0.06 0.20
Over 1.52 tp 2.29 inclusive Over 0.060 to 0.090 inclusive 0.09 0.30
Over 2.29 tp 3.56 inclusive Over 0.090 to 0.140 inclusive 0.12 0.40

NOTE: (1) [The values shown are in accordance with ISO 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

Ngminal Rope Diameter, d

Diameter Tolerance

mm in. Load on Rope Min. Max. Out-of-Round Tolerancg
10 and les %, and less None +2% +6% 5%
10% MBF +0% +4% 3%
Greater thgn 10 Greater than % None +2% +5% 5%
10% MBF +0% +3% 3%

GENERAL NOTE: MBF = minimum breaking| foyce.

(b) over 400 m (1,300 ft) and\up to 1 000 m (3,280 ft):
+3.5% of specified length
(c) ovef 1 000 m (3,280-ft): +2.0% of specified length

NOTE: Roples required with/smaller length tolerance should be
the subject] of agreement between the supplier and purchaser.

SECTION 1.7

1.7.2 Compliance

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

1.7.2.1 Foreachnew class,size, or grade of a given steel
wire rope design, each manufacturer shall be able to
present evidence from testing of at least one sgmple

TESTING AND COMPLIANCE FOR NEWLY
CONSTRUCTED ROPE

1.7.1 General

Steel wire ropes shall be manufactured in accordance
with the applicable requirements of this Standard. The
manufacturer shall be able to demonstrate compliance
with this Standard by complying with either 1.7.2 or 1.7.3.

1 N

from each of three production lengths, showing that
the steel wire rope conforms to the requirements as
defined in this Part.

1.7.2.2 Future production lengths of the same class,
size, and grade as in 1.7.2.1 shall be deemed to comply
when, at a minimum, a sample from every twentieth
production length is subjected to and successfully
meets the requirements of the breaking force test.
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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

Nominal Rope Diameter, d

Diameter Tolerance

mm in. Load on 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%

GENE

A AIATOC
(AL INOTLEST

(a) THe term “steel-based composite cores” refers to rope constructions with steel plus fiber (natural or synthetic) cores,

(b) MBF = minimum breaking force.

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

Nominal Rope Diameter, d Percentage Allowable

mm in. Difference
8 and Jess %6 and less 5%
Greatefr than 8 Greater than % 4%

1.7.3

1.7
shall

1.7]3.2 Test Verification. When requested, the manu-
facturer shall allow the purchaser or his representative
the dpportunity to witness acceptance tests or td
examj|ne test records, to verify compliance with this Part.

NOTE
as add

Acceptance Tests

3.1 Test Piece. When required by 1.7.1, one sample
be tested from each production length.

Test lengths required by the purchaser should be ordered
itional lengths.

1.7{3.3 Rope

1.7.3.3.1 Diameter. Measurementsfor diameter shall
be talten on a straight portion of the fope at two positions
spaced at approximately 1 m (or-3 ft) apart and at each
positijon two diameters at right angles shall be measured.
Thesq¢ measurements shall be performed both with and
withqut tension. The.Fespective 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 measurements at 90 deg at
the sgme peint expressed as a percentage shall be within
the out-of<round tolerances given in Tables 1.6.6.1.1-1 and
1.6.6.1L152

1.7.3.4 Rope Wires

1.7.3.4.1 Tests. Tests on wires shall be carfied out in
respect of diameter, tensil€ strength, and torgions, and,
where applicable, metallic coating in accordance with
the methods in ASTM‘A2007 or ISO 2232. Thel manufac-
turer shall have the option to test wires either| before or
after fabrication ©Of the rope.

NOTE: After=fabrication wire testing does nof apply to
compacted/strand ropes.

1:2:3.4.2 Sampling. All main wires from the equiva-
lentof one complete strand, including steel rdpe core if
applicable, shall be tested. For the purposes of ¢valuating
the test results, the rope manufacturer shall specify the
nominal diameters and tensile grades of the Wires.
(a) The sample selected shall be of sufficient length to
allow for retest.
(b) The 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) Wire Before Fabrication. Wire samples tested
before fabrication shall meet the requiremerjts for the
size and grade (level) specified by the suppljer and as
found in the appropriate wire standard.

(b) WireAfter Fabrication. For each requirenentin (1),
(2), and (3) below, a maximum of 5% of wire} tested is
permitted to lie outside the values specified, rpunded to
the nearest whole number of wires. Where the fame wire
fails in more than one test, this is counted as ope failure.

(1) Diameter. When tested in accordance¢ with the

1.7.3.3.2 Breaking Force. When measured in accor-
dance with the method specified in ASTM A931 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 notreached, two additional
tests are required, both of which have to achieve the
minimum breaking force.

11

wire standard referred to in the appropriate part of
this standard; the 5% of the wires may exceed, by up
to 50%, the specified tolerance for the nominal diameter.

(2) Tensile Strength. When tested in accordance with
ASTM A1007, the measured values shall be within the
tolerance specified in the wire standard referred to in
the appropriate part of this standard with an additional
tolerance of 50 N/mm? (7,000 psi) below the minimum
value.
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(3) Torsion. When tested in accordance with ASTM
A1007, the measured values of wires of 0.5 mm (0.020 in.)
diameter and greater shall be at least 85% of the values
specified in the wire standard referred to in the appro-
priate 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 (2) and (3) shall be at
or above the minimum values specified in the appropriate
wire standard.

(2) approximate mass in kg/m (Ib/ft)

(3) wire standard used

(4) number of wires tested

(5) nominal dimensions of wire

(6) measured dimensions of wire

(7) breaking force of wire

(8) tensile strength of wire

(9) number of torsions completed (and test length)
(10) mass of zinc (or zinc alloy)

1.7.4 Sp

Manufarturers complying with all requirements of 1.7.2
and 1.7.3|may use calculated breaking force to verify
compliange with requirements for

(a) ind}vidual productionlength notincluded in sample
testing, ol

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

beial Purpose

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

SECTION 1.8
ORDERING INFORMATION

1.8.1 Typical Information

Typicallinformation used to order steel wire rope shall
include itgms 1 through 7 in Table 1.8.1-1 and may include
but is not| limited to additional items noted.

1.8.2 Certification of Conformance and Test

A certificate of conformance and test shall confirm
compliange with Part 1. It shall contain all.of‘the informa-
tion listed in (a). The items in (b) shall bé completed as
agreed between the supplier and the purchaser.

The additional information listed-in (b) and (c) can be
supplied|under agreement(between purchaser and
supplier.

(a) Codfirmation Datd

(1) cprtificate number

(2) purchaser’ name and address
(3) purchaser.order number

(4) rppe‘supplier name and address
(5) sppplier order number

H 1) actual-fmeasured)-diameter-ofrope

(12) actual (measured) breaking force of ropd

(c) Additional Information and Certification
(1) space for additional information

(2) space for certification with provision for |certi-

fying the foregoing, name and position held, signature,

and date

SECTION 1.9
PACKAGING:AND IDENTIFICATION

1.9.1 Packaging

shall
bf the

Unless otherwise specified by the purchaser, rope
be supplied.in coils or on reels at the discretion
manufacturer.

1.9.2\ Identification

Each package of rope shall be legibly identified with at
least the following information:
(a) rope supplier and address
(b) rope length and description
(c) number traceable to manufacturer’s prody
length

ction

SECTION 1.10

REPLACEMENT CRITERIA

NOTES:

(1) Replacement criteria for steel wire rope are based
worst conditions of diameter and wire breaks. Crowr| wires
are subject to both wear that reduces the diameter|of the
rope and the breaks that occur in the wear area. Breaks that
are visible and occur outside of the crown wear area wjith the
crown wire intact are called valley breaks.
Where ropes are subjected to reverse bends or whergropes
are installed on nonmetallic sheaves or sheaves with npnme-
tallic liners or inserts, extra attention must be given|to the

bn the

(2

(6) number traceable to manufacturer’s production
length

(7) nominal length(s) of rope

(8) rope designation, (nominal diameter, construc-
tion and core, lay and grade)

(9) minimum breaking force in kilonewtons or
pounds

(b) Tests on Wires and Rope

(1) quality system registration number of the rope

manufacturer, if applicable

1

rope due to possible acceleration of valley breaks.

1.10.1 Traction Drive Machines

1.10.1.1 Replacement requirements for steel wire
suspension ropes for traction elevators shall be as
follows (see Nonmandatory Appendix A):

(a) Thesteelwirerope(s) shall bereplaced ifthe ropeis
permanently kinked, bent, or deformed in any way (see
1.10.5).
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Table 1.8.1-1 Ordering Information

Item

Example 1, SI Example 2, Imperial

1) Length

2) Size (diameter)

3) Rope classification or construction (if known)
4) Preformed or nonpreformed

5) Lay direction and type

100 m 500 ft

10 mm %, in.

6 x 25 8 x 19S
Nonpreformed Preformed
sZ Right regular

6) Rope grade 1370/1770 Dual Traction
7) Wire-finish-{bright-ergalvanized-and-types Brawngalvanized Yreoated
8) Cdre type Synthetic Natural fiber

9) Applicable standard
10) Special requirements
a)| Termination of rope ends
Special length tolerance
Type of certificate
Special packaging and identification
Lubrication, other than as noted in 1.4.3

f) |Prestretching

ASME A17.6, Part 1

ASME A17.6, Part 1

(b)
(0.31
1.10.]

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

(c)| For rope diameters less than 8 mm (0.315 in.), the
ropeq shall be replaced in accordance with 1.10.1.2(a)
through (g), 1.10.1.2.1, and 1.10.3. In addition, other re-
placement criteria based on the application shall be
permiitted to be applied and shall be documented in
the Maintenance Control Program (see ASME A17.1Y/
CSA B44, requirement 8.6.1.4.1).

1.10.1.2 Criteria for replacement include atléast one of
the fgllowing:

(a)] if the broken crown wires are equally distributed
amonlg the strands, when the number6fbroken wires per
rope |ay in the worst section of repe-exceeds the values
showh in the “Normal Wear Cenditions,” first column of
Table 1.10.1.2-1.

(b)] if the distribution ef'breaks is unequal and broken
crowh wires predominateih 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 values
showpn in the/‘Normal Wear Conditions,” first column
of Taple 1.10:1v2-1.

(c)|if four wires, side-by-side, are broken across the
crown ‘of any strand, when the number of broken

(e) if red dust or rouge exists, the criteria for broken
wires shallsbe/the values indicated in the “Ropg¢ Showing
Rouge,’sthird column of Table 1.10.1.2-1 for any of the
conditions described above.

), if there is more than one valley break pef rope lay.

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

1.10.1.2.1 Steel wire ropes of less than 8 mm (0.315
in.) in diameter shall be replaced when there is evidence of
rouge.

1.10.2 Winding Drum Machines

Suspension ropes shall be replaced on winding drum
machines if any of the following applies:

(a) 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 excdeds 12.

(b) Thebroken crown wires predominate in ne or two
strands, when the number of broken wires per rope lay in
the worst section of rope exceeds 6.

(c) There is more than one valley break pe

(d) There are any valley breaks at any locat
rouge exists.

rope lay.
on where

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.

(d) if an unfavorable condition exists, such as but not
limited to corrosion due to external conditions, excessive
wear of individual wires in the strands, unequal tension,
poor sheave grooves. The criteria for broken crown wires
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.

1D

1.10.3 All Elevator Types

The suspension, compensation, and governor ropes
shall be replaced when their actual diameter is
reduced below the value shown in Table 1.10.3-1. For
nominal diameters not listed in Table 1.10.3-1, the
minimum diameter reduction shall be calculated using
the criteria outlined in Table 1.10.3-1, General Notes
(a) and (b). Normal wear diameters, unfavorable wear,
and rouge conditions as listed in the table shall apply.
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Table 1.10.1.2-1 Wire Breaks:
Crown Wire Breaks Per Lay Length

6-Strand Rope Applications

Normal Unfavorable Ropes
Wear Wear Showing
Break Type Conditions Conditions Rouge
Distributed breaks (max.) 24 12 12
Unequal breaks (max.) 8 4 4
4 side-by-side breaks 12 6 6

1.10.4.3 When replacing suspension, compensating,
and car or drum counterweight ropes, all ropes in a
set shall be replaced, except as permitted by 1.10.5.

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.

8- and 9-Strand Rope Applications

Normal Unfavorable Ropes
Wear Wear Showing
Brefak Type Conditions Conditions Rouge
Distributed|breaks (max.) 32 16 16
Unequal br¢aks (max.) 10 5
4 side-by-side breaks 16 8

GENERAL NOTES:

(a) Where fopes are subjected to reverse bends or where ropes are
installefl on nonmetallic coated, plastic, fiber-reinforced plastic
sheaved or sheaves with nonmetallic liners or inserts, extra atten-
tion must be given to any steel wire rope (6, 8, or 9 strand) due to
possibl¢ acceleration of valley breaks.

This talle does not apply to winding drum machines. See 1.10.2
for replacement criteria.

No morf than one valley break per lay length and no valley breaks
allowe( if visible rouge.

For ropps less than 8 mm (0.315 in.), also see 1.10.1.2.1 for addi-
tional replacement requirements.

(b)
()
(d)

Compensation and governor ropes shall also conform to
1.10.1.1(4)), and 1.10.1.2(a) through 1.10.1.2(g).
Measurpment for diameter shall be taken on a straight
portion ofl rope at the worst location. Two measurgmeénts
at the same position at right angles shall be takén. The
ropes shall be replaced if both of these measurements
are below the replacement value. However if only one
of the mdasurements is below the replacement value,
then the friteria for wire breaks-under “Unfavorable
Wear Con[ditions” shall apply. See\TFable 1.10.1.2-1.

1.10.4 Replacement of Ropes

Replacgment of all ropes, except governor ropes (see
ASME A17.1/CSAB44, requirement 8.6.3.4), shall
conform tp the requiréments of 1.10.4.1 through 1.10.4.6.

1.10.4.] Réplacementropes shall be as specified by the
original elevator manufacturer or be atleast equivalent in

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 Replacement of a Single Suspension Rope

If one rope of a set is worn or §amaged and requires
replacement, the entire set of{ropes shall be replaced;
except, where one rope has beenrdamaged during installa-
tion or acceptance testingZprior to being subjected to
elevator service, it shall be permissible to replace a
single damaged ropé_with a new rope, provided that
the requirements<f 1.10.4.4 and of 1.10.5.1 thiough
1.10.5.1.6 are/met:

NOTE: Damage.includes but is not limited to kinked ropes.

1.10.5.1 The steel wire rope data for the replacgment
ropéumust correspond to the steel wire rope data spdcified
intASME A17.1/CSA B44, requirement 2.20.2.2.

ith a
juire-

1.10.5.2 Thereplacementrope shall be provided
data tag conforming to ASME A17.1/CSA B44, re
ment 2.20.2.2.

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

1.10.5.4 The diameter of any of the remaining ropes
shall not be less than the nominal diameter minus 04 mm
(0.015 in.).

1.10.5.5 The tension of the new replacementropg¢ shall
be checked and adjusted as necessary at semimdnthly
intervals over a period of not less than 2 months| after
installation. If proper equalization of the rope tension
cannot be maintained after 6 months, the entire et of
suspension ropes shall be replaced.

strength, weight, and design.

1.10.4.2 Ropesthathave previously been installed and
used on another installation shall not be reused.

1 A

1.10.5.6 The rnplnrnmpnf rope shall be prnvir]p with
the same type of suspension rope fastening used with the

other ropes.
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Table 1.10.3-1 Minimum Diameter

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

Unfavorable
Nominal Norma.l Wear W(?a_r Ropes Showing
Rope Conditions Conditions Rouge
Size mm in. mm in. mm in.

4mm | 3875 0.153| 3.875 0.153 |Note (1) Note (1)
5mm | 4844 0.191| 4844 0.191 |Note (1) Note (1)
6mm | 5813 0229 5813 0.229 |Note (1) Note (1)

Y if. | 6152 0242 | 6152 0.242 | Note (1) Note (1)
65mm | 6297 0248 | 6297 0.248 | Note (1) Note (1)
67nmm | 6491 0256 | 6491 0.256 | Note (1) Note (1)
%eih. | 7.689 0303 | 7.689 0.303 | Note (1) Note (1)
8mi | 7500 0295| 7500 0.295|7.750  0.305
9mip | 8438 0332 | 8438 03328719 0343
%if. | 8930 0352| 8930 0352|9227 0363

10 mm | 9.375 0.369 | 9.375 0.369 |9.688 0.381
11 mm | 1031 0.406 | 10.31 0.406 | 10.66 0.420
"6 in. | 1042 0410 | 1042 0.410 | 10.77 0.424
12 mm | 11.25 0.443 | 11.25 0.443 |11.63 0.458
Y 1. 1191 0.469 | 1191 0.469 |12.30 0.484
13 mm | 12.19 0.480 | 12.19 0.480 |12.59 0.496
14 mm | 13.13 0.517 | 13.13 0.517 | 13.56 0.534
Y6 i 13.39 0.527 | 13.39 0.527 | 13.84 0.545
15 mm | 14.06 0.554 | 14.06 0.554 | 14.53 0.572
% inh. 14.88 0.586 | 14.88 0.586 | 15.38 0.605

[

16 mm | 15.00 0591 | 15.00 0.591 | 15.50 0.610
Wein | 1637 0.645| 1637 0.645 | 16.92 0.666
18 mm | 16.88 0.664 | 16.88 0.664 |17.44 0.687
19 mm | 17.81 0.701 | 17.81 0.701 | 18.41 0.725

% in. | 17.86 0.703 | 17.86 0.703 | 18.45 0.727
20 mn | 18.75 0.738 | 18.75 0.738~19.38 0.763
Bein. | 1935 0762 | 19.35 07627 19.99 0.787
22mm | 2063 0812 | 20.63( 0.812 |21.31 0.839
% i, | 20.84 0.820 | 20.84) 0.820 |21.53 0.848
6 2232 0.879 | 12232 0.879 | 23.07 0.908

[

1 in) 23.81 09381 23.81 0.938 | 24.61 0.969

1% ih. | 2679 _M.055 | 2679 1.055 |27.68 1.090
1Y, ih. | 29747 ,1.172 | 29.77 1172 |30.76 1.211
1% ih. | 3274 1.289 | 32.74 1.289 | 33.83 1.332
1Y% ih.¢{,.35.72 1.406 | 3572 1.406 |36.91 1.453

GENERAL NUTES:
(a) Maximum allowable diameter reduction below nominal for rope
diameters less than 8 mm is 3.125%.
(b) 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%.

NOTE: (1) For ropes less than 8 mm, the rope must be replaced if
rouge is evident. See 1.10.1.2.1.

1
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Part 2
Aramid Fiber Ropes for Elevators

SECTION 2.1
SCOPE

Part 2 cpvers the general requirements for aramid fiber
ropes for |suspension and compensation applications on
elevators within the Scope of ASME A17.1/CSA B44.

NOTE: Thig Part is written in the combined format, presenting
requirements for rope products in both Imperial units, utilized
historically] in the U.S. Customary and SI units as recognized by
CSA B44 apd ASME A17.1 standards. The values stated in SI
(metric) units or Imperial units are to be regarded separately.
The valueq are not exact equivalents; therefore, each system
must be uded independently of the other.

SECTION 2.2
REFERENCES

Part 2 |ncorporates by dated or undated reference,
provisions from other publications. These normative
references are cited at their appropriate placein the
text, and the publications are listed. For dated references,
subsequent amendments to or revisions oftany of these
publicatians apply to this Standard only"when incorpo-
rated by amendment or revision. For undated references,
the latest|edition would apply.

ANSI/ASQC Q9001, Quality{mahagement systems —
Requirgments

Publisher| American Society for Quality (ASQ), P.O. Box
3005, Milwaukee, WI.53201 (www.asq.org)

API Spec.
Petrole
Publisher

Q1, Spécification for Quality Programs for the
im,(Betrochemical and Natural Gas Industry
American Petroleum Institute (API), 1220 L

ASTM D885/D885M, Standard Test Methods“fof Tire
Cords, Tire Cord Fabrics, and Industrial, Filament
Yarns Made From Manufactured OrganiciBase Kibers
— Yarn Test

ASTM D2343, Standard Test Methods for Tensile
Properties of Glass Fiber Strands;-Yarns, and Rqvings
Used in Reinforced Plastics <Impregnated Strandl Test

ASTM D7269, Standard Test:Methods for Tensile Testing
of Aramid Yarns

Publisher: American Society for Testing and Matgrials
(ASTM International), 100 Barr Harbor Drivg, P.O.
Box C700, West Conshohocken, PA 19428-2959
(www.astmsrg)

CI 1500-02)yTest Methods for Fiber Rope
Publisher:*Cordage Institute (CI), 994 Old Eagle School
Road; Wayne, PA 19087 (www.ropecord.com)

IS0 9001, Quality management systems — Requirements
Publisher: International Organization for Standardization
(ISO), Central Secretariat, Chemin de Blandonnet §, Case
Postale 401, 1214 Vernier, Geneva, Switzefland
(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 assemply of
impregnated strands of aramid yarn in one or morg¢ heli-
cally laid layers around a center aramid or other synthetic
core.

2.3.1.2 Impregnated Strand. An assembly of dssen-

tially parallel yarns held in a circular configuratipn by
means of a hnnr‘ling agent

Street, NW, Washington, DC 20005 (www.api.org)

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), Two Park Avenue, New York, NY 10016-5990
(www.asme.org)

1

2.3.1.3 Rope Components

2.3.1.3.1 Load-Carrying Strand. A strand whose
yarns contribute towards the breaking force of the rope.

2.3.1.3.2 Non-Load-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 non-load-carrying strands are laid.
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2.3.1.3.4 Center Strand. An aramid yarn strand
acting as the core of the rope. This strand shall be
permitted to be a load-carrying strand.

2.3.1.3.5 Rope Cover. A protective outer coating that
prevents the yarns inload-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

(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.

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

length that has a nominal diameter of 5 microns to 50
micrgns.

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

2.3.2
2.3{2.1 Rope Types

2.3.2.1.1 Helically Stranded Rope. An assembly of
helicdlly laid yarn strands.

(a)| Single Layer. A rope consisting of one strand layer
helicglly wound around a core.

(b)| Multilayer. A rope consisting of two or more strand
layerg helically wound around a core.

2.3.2.1.2 Parallel-Stranded Rope. An assembly of
parallel laid yarn strands.

(a)| Single Layer. A rope consisting of one strand layer
arourfd a core.

(b)| Multilayer. A rope consisting of two or thore strand
layer§ around a core.

Rope Terminology

2.3/2.2 Rope Classification and Construction

2.3.2.2.1 Rope Classification. A grouping of ropes of
similgr characteristics on the basis-of the number of layers,
the npmber of strands, and their shape.

2.3.2.2.2 Rope Construction. The detail and arrange-
ment|of various elenmiehts of the rope, taking into account
the nfimber of strands, the arrangement of strands, wear
sleeve¢s, and covers where provided.

2.312.3_Rope Grade. A level of requirement of breaking

strength ofthe aramid yarn that is designated by a number
based_an N/ml’w2 (pci)

dimension for the axis of bending.

(b) The functional thickness of the maximum dimen-
sion of the load-carrying strandsih the axis of
bending. For noncircular section designs,functipnal thick-
ness is treated as functional diameter for defermining
minimum sheave diameters.

2.3.4 Mechanical Propérties
2.3.4.1 Aramid Fiber

2.3.4.1.1 Aramid Yarn Tensile Strength.
between the maximum force obtained in a te¢
and the nomihal cross-sectional area of the
Requirements for aramid tensile strength is d
by the yarn tensile strength grade as specified
D885/P885M or ASTM D7269, and require
aramid strand tensile strength grade as sp
ASTM D2343.

2.3.4.1.2 Aramid Yarn/Strand Tensile Modulus. The
ratio between the stress and unit strain of the test yarn/
strand.

The ratio
nsile test
test yarn.
btermined
by ASTM
ments for
ecified by

2.3.4.2 Rope

2.3.4.2.1 Minimum Breaking Force (MBF). [The speci-
fied value that the actual (measured) breaking force must
meet or exceed in a prescribed tensile test.

2.3.4.2.2 Actual (Measured) Breaking Force. The
breaking force obtained using the prescrib¢d 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 measured
breaking forces of all of the yarns in the rope, before
rope making.

2.3.4.2.4 Rated Breaking Force. A value of breaking
force, less than or equal to minimum breakiing force,

2.3.3 Dimensional Characteristics
2.3.3.1 Circular Cross-Section Designs (Type I)

(a) Diameter of the Rope. The diameter of a circle
circumscribing 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.

17

published by the manufacturer to which ASME A17.1/
CSA B44 rope factors of safety are applied.

2.3.4.2.5 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.
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Table 2.4.1.1-1 Nominal Aramid Yarn Property Values

Yarn Tensile Strength

Yarn Tensile Modulus

Yarn Creep (Per

Yarn Type N/mm? psi N/mm? x 103 psi x 106 Decade of Time)
Standard aramid 2 896 420,000 72.40 10.5 0.05%
High modulus aramid 2 827 410,000 106.90 15.5 0.02%

2.3.4.3 Rope Stretch (Extension)

2.3.4.3.1 Constructional Stretch. The amount of
extension| i T Tt T
of the filgments and yarns within the strands and the
strands within the rope due to loading.

2.3.4{3.2 Elastic Stretch. The amount of recoverable
extension|that follows Hooke’s Law within certain limits
due to application of load.

2.3.4.3.3 Permanent Stretch. The amount of
nonelasti¢ extension.

SECTION 2.4
MATERIAL

2.4.1 Aramid Properties

2.4.1.1 | Aramid fiber shall have nominal fiber proper-
ties per the yarn (ASTM D885/D885M or ASTM D7269) or
impregnated strand (ASTM D2343) test values listed in
Table 2.4[1.1-1 or 2.4.1.1-2, respectively.

24.1.2
suitable
supplier.

2.4.1.3| Wear sleeves may be polyurethane\or other
suitable material.

2.4.1.4| Strand impregnating material)may be made
from polypirethane, polyesters, or other.suitable material.

2415
ibility pr
-46°C to
range of

Rope cover may be polyurethane skin or other
material agreed to between purchaser and

Aramid fibers shall maihtain strength and flex-
perties throughout a temperature range of
h4°C (-50°F to 130°F) and a relative humidity
% to 100%.

SECTION 2.5

PROPERTIES AND TOLERANCES OF NEWLY

2.5.1 Classification

Aramid fiber ropes shall be normally of two
classifications.

(a) Type |, circular jacketed rope

(b) Type II, noncircular jacketed’rope

2.5.2 Rope Core

Aramid fiber ropes shall'‘be normally constructed
an aramid core, unless, specified otherwise. Other
shall be the subjéet of agreement between sup
and purchaser,

2.5.3 Rope Grade

RopeZgrade shall be based on the yarn commerecig
ignation specified in Table 2.4.1.1-1 or equivalent,

2:.5.4 Rope Lay

Rope lay shall be specified by purchaser. Rope st
(single or multi-element) shall be helically or parallg
The direction right (Z) or left (S) shall correspond
direction of lay of the outer strands of the rope in re
to the longitudinal axis of the rope.

2.5.5 Lay Length

The rope lay length shall be specified betwee
purchaser and manufacturer.

2.5.6 Rope Mass

The rope mass shall be specified by the manufacty
either kg/m or lb/ft.

2.5.7 Rope Length

basic

with
cores
plier

1 des-

rands
1 laid.
to the
ation

n the

rerin

The actual length of rope supplied, expressed in

eters

or feet shall be the specified length subject to the following

limits of tolerance:

Table 2.4.1.1-2 Aramid Resin Impregnated Strand Property Values

Strand Tensile Strength

Strand Tensile Modulus

Strand Type N/mm? psi N/mm? x 103 psi x 106
Standard modulus aramid yarns 3620 525,000 82.74 12.0
High modulus aramid yarns 3620 525,000 124.11 18.0
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Table 2.6.2-1 Tolerances on Diameter

Nominal Rope Diameter, d

Diameter Tolerance Out-of-Round

mm in. Load on Rope Min. Max. Tolerance
11 and less "6 and less None 0% +8% 5%
10% MBF 0% +4% 3%
Greater than 11 Greater than 7 None 0% +5% 5%
10% MBF 0% +3% 3%

GENERAL NOTE: MBF = minimum breaking force.

(a)
fied 1
(b)
+3.59
(c)

2.5.8

Mehpns shall be provided to prevent damage to aramid
fiberq as a result of exposure to weather and ultraviolet
light.

up to and including 400 m (1,300 ft): +5% of speci-
bngth

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

over 1 000 m (3,280 ft): +2% of specified length

Protection From Exposure

2.5.9 Temperature Resistance

The final rope construction shall be self-extinguishing;
the ayerage flame time after removal of the flame source
shall pot exceed 15 sec. The suspension means shall main-
tain fiinctional suspension capability up to 121°C (250°F)
ambi¢nt hoistway and machine room temperatures.

SECTION 2.6
NEWLY CONSTRUCTED ROPE DIMENSIONS FOR
CIRCULAR CROSS-SECTION DESIGNS (TYPE I)

2.6.1 Rope Diameter

b nominal rope size shall be specified by the
aser and shall be the @imension by which the

t angles shall be measured. These measurements
é performed both with and without tension. The
resp
shall be within the tolerances given in Table 2.6.2-1.
The permissible difference between any two measure-
ments at 90 deg at the same point expressed as a percen-
tage shall be within the out-of-round tolerances given in
Table 2.6.2-1.

10

SECTION 2.7
NEWLY CONSTRUCTED ROPE DIMENSIQ
NONCIRCULAR CROSS-SECTION-DESIGNS

2.7.1 Rope Dimensions

NS FOR
(TYPEII)

The nominal rope size/shall be specifig
purchaser and shall bé:the designated in t
width and thickness dimension. The thickness
is in the axis of bénding over the sheaves.

d by the
brms of a
limension

2.7.2 Tolerances on Nominal Noncircular Rope
Dimensions

Measurements for width and thickness shall be taken on
a straight portion of the rope, at two positions|spaced at
approximately 1 m (3 ft) apart. These measurenpents shall
be performed both with and without tension. The respec-
tive average of each set of four measurements shall be
within the tolerances given in Table 2.7.2-1. The permis-
sible difference between any two measurenjents as a
percentage shall be within the tolerances| given in
Table 2.7.2-1.

SECTION 2.8
TESTING AND COMPLIANCE

2.8.1 General

Aramid fiber ropes shall be manufactured in agcordance
with the applicable requirements of this Part. The manu-
facturer shall be able to demonstrate compliancf with this
Part by complying with either 2.8.2 or 2.8.3.

2.8.2 Compliance

The manufacturer shall operate a quality assurance
at meets re-

quirements of 2.8.2.1 and 2.8.2.2.

2.8.2.1 For each new class or size or grade of a given
rope construction 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 rope conforms to the requirements as defined in
this Part.
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Table 2.7.2-1 Tolerances on Dimensions

Nominal Rope Depth, d

Thickness Tolerance

Width Tolerance

mm in. Load on Rope Min. Max. Min. Max.

11 and less %6 and less None 0% +5% 0% +3%
10% MBF 0% -5% 0% -3%

Greater than 11  Greater than 7% None 0% +5% 0% +3%
10% MBF 0% -5% 0% -3%

GENERAL NOTE: MBF = minimum breaking force.

2.8.2.2
size, and
when, at
producti
meets the

Future production lengths of the same class,
brade as in 2.8.2.1 shall be deemed to comply
A minimum, a sample from every twentieth
bn length is subjected to and successfully
requirements of the breaking force test.

2.8.3 Ac

2.8.3.1
each prod

2.8.3.2

ceptance Tests

Test Piece. One sample shall be tested from
uction length.

Test Verification. When requested, the manu-
facturer shall allow the purchaser or their representative
the opportunity to witness acceptance tests or to examine
test recorfds to verify compliance with this Part.

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

SECTION 2.9
REPLACEMENT CRITERIA

2.9.1 Replacement of Ropes

Replacgment of all aramid fiber suspension and
compensdtion ropes shall conform to théwrequirements
of 2.9.1.1 |through 2.9.1.6.

2.9.1.1 | Replacement ropes shall'be-as specified by the
original elevator manufacturer ot be at least equivalent in
strength, weight, and design.

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

29.1.3
ropes, all
permitted

When, feplacing suspension or compensating
ropés-in a set shall be replaced, except as
by, 2.9.3.

2.9.2 Replacement Due to Wear

(a) Replacement due to wear shall be _cofisidered in

either of the following categories:

(1) normal wear of the rope cover and fatigug

(2) internal abrasive wear limit of the load caj

strands
(b) The entire set of ropes.shall be replaced when

(1) theelevatorropé&eover, through wear or damage,
results in any load carkyihg yarn wear or damage| or

(2) the residual strength criterion is reached

limit
rying

2.9.3 Replacement Due to Damage

laced
ferior
erion
e not
set is

The suspension or compensating rope shall be rey
when lead-carrying yarns are damaged by an ex
source."Damage to the rope cover itself is not a cri
for\replacement as long as load-carrying yarns hay
been damaged or exposed to wear. If one rope of a
damaged during installation or acceptance testing ptior to
being subjected to elevator service, it is permissiple to
replace the damaged rope only. In all other casef, the
entire set must be replaced.

must
/CSA

2.9.3.1 The rope data for the replacement rope
correspond to the rope data specified in ASME A17.]
B44, requirement 2.20.2.2.

2.9.3.2 The replacement rope shall be provided with a
data tag conforming to ASME A17.1/CSA B44, require-
ment 2.20.2.2.

2.9.3.3 The suspension ropes, including the damaged
rope, shall not have been shortened since their orjiginal
installation.

2.9.3.4 The dimensions of any of the remaining
shall comply with Table 2.6.2-1 or 2.7.2.-1.

ropes

2.9.1.4 The ropes in the set shall be new, all from the
same manufacturer and of the same material, grade,
construction, and diameter.

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

2.9.1.6 Suspension or compensating rope fastenings
shall conform to ASME A17.1/CSA B44 requirement
2.20.9.

9N

2.9.3.5 The tension of the new replacement rope shall
be checked and adjusted as necessary at semi-monthly
intervals over a period of not less than 2 months after
installation. If proper equalization of the rope tension
cannot be maintained after 6 months, the entire set of
suspension ropes shall be replaced.

2.9.3.6 The replacement rope shall be provided with
the same type of suspension rope fastening used with the
other ropes.
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2.9.3.7 The rope shall be new, from the same manu-  2.9.4 Replacement Due to Residual Strength
facturer, and of the same material, grade, construction, Criterion

and dimensions. o ]
The elevator manufacturer, using information from the

rope manufacturer and considering the application, shall
establish the residual strength criterion to ensure that the
residual strength of the aramid fiber rope is not less than
60% ofthe rated breaking force at the time of replacement.

1
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Part 3
Noncircular Elastomeric-Coated Steel Suspension Members
for Elevators
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SECTION 3.1
SCOPE

overs the general requirements for noncircular
ic-coated steel suspension members for suspen-
ompensation applications on elevators within
of ASME A17.1/CSA B44.

Part is written in SI units recognized by the ASME
B44 Code.

SECTION 3.2
REFERENCES

ndard incorporates by dated or undated refer-

isions from other publications. These normative
are cited at their appropriate place in the text
ublications are listed. For dated references,
nt amendments to or revisions ¢f ahy of
ications apply to this Standard only whén incor-

y amendment or revision. For andated refer-
latest edition would apply.

DC Q9001, Quality management systems —
ments

American Society,for Quality (ASQ), P.O. Box
[ilwaukee, WI 53201 (www.asq.org)

Q1, Specification for Quality Programs for the

im, Petrochemical and Natural Gas Industry
Americah Petroleum Institute (API), 1220 L

NWi-Washington, DC 20005 (www.api.org)

ASME AT

Elevators and Escalators

ASME A1l

7.2 (latest edition), Guide for Inspection of

Elevators, Escalators, and Moving Walks
Publisher: The American Society of Mechanical Engineers

(ASME)

, Two Park Avenue, New York, NY 10016-5990

(www.asme.org)

ASTM D395, Standard Test Methods for Rubber Property

— Com

pression Set

ASTM D624, Standard Test Method for Tear ‘Stren
Conventional Vulcanized Rubber and/Thermop
Elastomers

ASTM D1456, Standard Test Method.for Rubber Prg
— Elongation at Specific Stress

ASTM D2240, Standard TestMethod for Rubber Prd
— Durometer Hardness

ASTM D2969, Standard Test Methods for Steel Tire

ASTM D5963, Standard)Test Method for Rubber Pra
— Abrasion ReSistance (Rotary Drum Abrader)

Publisher: American Society for Testing and Mat
(ASTM International), 100 Barr Harbor Drivg
Box CZ00,West Conshohocken, PA 19428-
(wwwrastm.org)

oth of
lastic

perty
perty

Cords
perty

erials
, P.O.
2959

1SO, 9001, Quality management systems — Requirements

Publisher: International Organization for Standardiz
(ISO), Central Secretariat, Chemin de Blandonnet §
Postale 401, 1214 Vernier, Geneva, Switze
(www.iso.org)

SECTION 3.3
TERMINOLOGY

3.3.1 Descriptions of Terms Specific to Part

3.3.1.1 Steel Cord. An assembly of steel strands
comprising several steel wires. The strands are he
laid around a central core strand. See 1.3.1.4.2. For ¢

ation
, Case
rland

3

each
ically
efini-

tion of wire, see 1.3.1.2. For definition of strangl, see

1.3.1.3.1.

3.3.1.2 Noncircular Elastomeric-Coated

Steel

Suspension Member. A noncircular suspe

molded within a coating.

sion
belt

comprising several steel cords arranged in parallel and

3.3.1.3 Cord Cores. The central elements, usually of

steel (unless specified otherwise) around whic
strands are helically laid.

h the

3.3.1.4 Noncircular Elastomeric-Coated Steel
Suspension Member Grade. A level of requirement of
the breaking force of the noncircular elastomeric-
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coated steel suspension member, which is designated by
the minimum breaking force in kilonewtons (kN).

3.3.2 Dimensional Characteristics
3.3.2.1 Steel Cords

3.3.2.1.1 Cord Diameter. The diameter of a circle that
circumscribes the cross-section of a cord. This diameter is
used for evaluating diameter ratios.

3.2.1 . That distance measure
parallel to the longitudinal member axis, in which the
outer strands of the cord make one complete turn
about the axis of the cord.

.3.2.1.3 Number of strands in a cord.

.3.2.1.4 Number of steel wires in a strand.

3.3.2.2 Molded Noncircular Elastomeric-Coated
Steel|Suspension Member

.3.2.2.1 Number of steel cords in a noncircular elas-
tomeric-coated steel suspension member.

.3.2.2.2 Cord Pitch. The spacing between adjacent
cord enterlines in the noncircular elastomeric-coated
steel puspension member.

.3.2.2.3 Noncircular Elastomeric-Coated Steel
Suspension Member Width. The dimension of the
crosg-section of the molded noncircular suspension
member, measured in the direction of sheave axis.

.3.2.2.4 Noncircular Elastomeric-Coated Steel
Suspension Member Thickness. The dimension of the
crosg-section of the molded noncirculaf suspension
membper measured perpendicular to the direction of
the sheave axis.

3.3.3| Mechanical Properties

3.3|3.1 Steel Cord, Minimum' Breaking Force (MBF).
Specified value that the{agtual (measured) steel cord
breaking force mustmeet or exceed in a prescribed
tensile test.

3.3.3.2 Rated-Breaking Force. A value of breaking
force| less than/or equal to minimum breaking force,
publifhed-by'the manufacturer to which ASME A17.1/
CSA B4%rope factors of safety are applied.

3.3.3.4 Noncircular Elastomeric-Coated Steel
Suspension Member Stretch (Extension)

3.3.3.4.1 Constructional Stretch. Amount of exten-
sion that is attributed to the initial bedding down of
the wires within strands and the strands within the
cords due to member loading.

3.3.3.4.2 Elastic Stretch. Amount of recoverable
extension that follows Hooke’s Law, within certain

3.3.3.4.3 Permanent Stretch. Nonelastic ¢xtension.

3.3.3.5 Residual Strength. The'actual |breaking
strength of a suspension member‘at any tithe during
its operational life cycle.

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

SECTION 3.4
MATERIAL

3.4.1 Construction

3.4.1.1}" Steel wire used in cord constructign may be
carbon or alloy steel manufactured to meet the tensile
strength properties and durability requirement} specified
by the noncircular elastomeric-coated steel spispension
member manufacturer or user. Specified wile tensile
strength values shall be within the range |stated as
follows. Mechanical properties shall be mepsured to
ASTM D2969-89.

Specified Tensile Strength, N/mm?
Min. Max.
1570 3500

3.4.1.2 Steel wires or cords may be plated with corro-
sion reducing materials as required by the n¢ncircular
elastomeric-coated steel suspension member|manufac-
turer or user.

3.4.1.3 Elastomeric coating material may be polyur-
ethane or other suitable material that meets the flurability,
flexibility, and traction requirements specified by the
noncircular elastomeric-coated steel suppension
member manufacturer or user. Mechanical properties

ACTAM N14Cc _NDO240 IO

3.3.3.3 Noncircular Elastomeric-Coated Steel
Suspension Member, Minimum Breaking Force.
Specified value that the actual (measured) noncircular
elastomeric-coated steel suspension member breaking
force must meet or exceed in a prescribed tensile test.

to bc ulcaoulcd toASTM DT T30, UZZ"TU, DJ 63, D395,

or equivalents of these.

SECTION 3.5
PROPERTIES AND TOLERANCES

3.5.1 Classification

Noncircular elastomeric-coated steel suspension
member shall be classified by the width and thickness,
number of cords, cord diameter, and coating material.
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Table 3.5.7-1 Tolerances on Nominal Noncircular
Elastomeric-Coated Steel Suspension Members Sizes

Tolerance
Load on N N
Suspension Width Thickness
Member, KN Min. Max. Min. Max. Flatness
0 to 10% MBF -5% +5% -5% +5% 3%

3.5.2 Cord Core

3.6.2 Compliance

The manufacturer shall operate a quality assurance
system that includes a sampling program that meets re-
quirements of 3.6.2.1 and 3.6.2.2.

3.6.2.1 For each new class, size, or grade of a given
noncircular elastomeric-coated steel suspension
member design, each manufacturer shall be able to
present evidence from testing of at least one sample

Cords Jhall be constructed with a steel core unless
specified |otherwise. Other cores shall be determined
by agreejlent between supplier and purchaser.

ncircular Elastomeric-Coated Steel
spension Member Grade

1.4.

353 N
Su

See 3.3

3.5.4 Cord Lay

The cord lay shall be specified between purchaser and
manufactyirer.

3.5.5 Ndncircular Elastomeric-Coated Steel
Suspension Member Mass

The suspension member mass shall be specified in kg/m
(Ib/ft) by|the manufacturer.

ncircular Elastomeric-Coated Steel
pension Member Length

356 N
Su

The acfual length of noncircular elastomeric-coated
steel suspgension member supplied expressed in.meters
shall be specified by the manufacturers subject to toler-
ances agrged upon by manufacturer and purchaser.

3.5.7 Dimensional Tolerances

Tolerarces on cord diameter shall, be agreed upon by
manufactyirer and purchaser. The dimensional tolerances
of the noncircular elastomeric-coated steel suspension
members |shall be as indjeated in Table 3.5.7-1.

SECTION 3.6
TESTING AND COMPLIANCE

3.6.1 Geperal

fl UIIll ca\,h Ulc t}ll CcC lJl Udubtiull }Cllst}l), D}lUVVillE that
the noncircular elastomeric-coated steel suspehsion
member conforms to the minimum requirenients as
defined in this Part.

3.6.2.2 Future production lengths 'of-the same|class,
size, and grade as in 3.6.2.1 shallbe deemed to c¢mply
when, at a minimum, a sample from every twentieth
production length is subjected to and successfully
meets the requirements of-the breaking force test

3.6.3 Acceptance Tests

3.6.3.1 Test Piece. One sample shall be tested|from

each production length.

3.6.3.2 Test Verification. When requested, the manu-
facturer,shall allow the purchaser or his represengative
the epportunity to witness acceptance tests for to
examine test records to verify compliance with thig Part.

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

SECTION 3.7
REPLACEMENT CRITERIA

3.7.1 Replacement of Members

Replacement of all noncircular elastomeric-coated steel
suspension members shall conform to the requiremgnts of
3.7.1.1 through 3.7.1.6.

3.7.1.1 Replacement members shall be as specified by
the original elevator manufacturer or be at least equiva-
lent in strength, weight, and design.

3.7.1.2 Members that have previously been installed
and used on another installation shall not be reused.

3.7.1.3 When rpplnrmg suspension or compensating

Noncircular elastomeric-coated steel suspension
members shall be manufactured in accordance with
the applicable requirements of this Standard. The manu-
facturer shall be able to demonstrate compliance with this
Part by complying with either 3.6.2 or 3.6.3.

I3A

members, all members in a set shall be replaced,
except as permitted by 3.7.3.

3.7.1.4 The members in the set shall be new, all from
the same manufacturer and of the same material, grade,
construction, and dimensions.

3.7.1.5 Datatags conforming to ASME A17.1/CSA B44,
requirement 2.20.2.2 shall be applied.
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3.7.1.6 Suspension or compensating member fasten-
ings shall conform to ASME A17.1/CSA B44, requirement
2.20.9.

3.7.2 Replacement Due to Wear

The noncircular elastomeric-coated steel suspension
member shall be replaced when any of the following
occurs:

(a) The steel cords, strands or wires break through the

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

3.7.3.3 The suspension members, including the
damaged member, shall not have been shortened since
their original installation.

3.7.3.4 The dimensions of any of the remaining
members shall comply with Table 3.5.7-1.

elastqmeric coating.

(b)| The elastomeric coating has been worn so that any
steel [cord is exposed to wear.

(c)| There is evidence of red rouging on any part of the
noncilrcular elastomeric-coated steel suspension member
except where continuous monitoring of the steel cords for
the r¢sidual strength criteria of ASME A17.1/CSA B44,
requifement 2.20.8.3 is applied. (In noncircular elasto-
merig-coated steel suspension members manufactured
with ftransverse slots, rouging will first be evident in
the slots, however not all red discoloration is rouging).

Ifahy one memberis replaced due to wear, the complete
set of|similarly utilized members on that elevator shall be
replaged.

3.7.3

Thé noncircular elastomeric-coated steel suspension
membper shall be replaced when load-carrying cords
are damaged by an exterior source. Damage to the
member coating itself is not a criterion for replacement
as long as load-carrying cords have not been damaged or
expoded to wear. If one member of a set is damaged during
installation or acceptance testing prior to being'subjected
to elgvator service, it is permissible to replace the
damaged member only. In all other _cases, the entire
set must be replaced.

3.713.1 The member data fortheTeplacement member
must|correspond to the member data specified in ASME
A17.1/CSA B44, requiremient 2.20.2.2.

Replacement Due to Damage

3.7.3.5 The tension of the new replacement member
shall be checked and adjusted as necessary at semi-
monthly intervals over a period of-not lefs than 2
months after installation. If properjequalizatjon of the
member tension cannot be maintained after p months,
the entire set of suspension members shall be replaced.

3.7.3.6 The replacemefit member shall be
with the same type ofSsuspension member
used with the othersiembers.

provided
fastening

3.7.3.7 The noncircular elastomeric-cogted steel
suspension member shall be replaced if the member is
permanently kinked, bent, or deformed in any way.

3.7.4 Replacement Due to Residual Strength
Criterion

The noncircular elastomeric-coated steel s
member shall be replaced if the residual strengt
of the load-carrying cords is reached.

The elevator manufacturer using informatiop from the
noncircular elastomeric-coated steel suspension member
manufacturer and considering the application, shall estab-
lish the residual strength criterion to ensure that the resi-
dual strength of the noncircular elastomeric-cqated steel
suspension member is not less than 60% of|the rated
breaking force at the time of replacement.

Ispension
h criterion
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ASME A17.6-2017

MANDATORY APPENDIX I
ROPE CLASSIFICATIONS USED IN PART 1

SECTION I-1 (a) Minimum breaking forces listed apply to dhgoated

BREAKING FORCE AND DIAMETER TOLERANCE or drawn-galvanized ropes.
(b) Minimum breaking forces for final-galvahized

ropes are 10% lower than the values listed.
Tables [I-1.1-1, 1-1.1-2, 1-1.1-3, and I-1.1-4 show the (c¢) Minimum breaking forces fox_compacted sfrand

breaking [forces and diameter tolerances of the more ropes are 10% higher than valueslisted.

common [lasses, sizes, and grades of steel wire rope

under Pait 1. The following requirements apply:

o W
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