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FOREWORD

For many years, several manufacturers have provided a line of high-strength chains for use
on certain construction equipment and other machinery that encounter high starting or shock

toads—Fhesehigh-strength—chains—generaty havemeditm-carbon—through-hardened—pins—to
withstand high shock loads and solid rollers to withstand very high tooth pressures. These chains
are normally offered only in heavy series.

In 2014, the ASME B29 Committee decided to develop a new standard to cover these high~
strength chains. The new standard is intended to list limiting dimensions to ensure interchange-
ability, to set forth minimum tensile strength and dynamic strength values, and toyprovide
supplemental information concerning the application of high-strength chains. This Standard
was approved as an American National Standard on September 9, 2015.

iv
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CORRESPONDENCE WITH THE B29 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the
consensus of concerned interests. As such, users of this Standard may interact with the Committee

by requesting interpretations, proposing revisions or a Case, and attending Committee meetings.
Correspondence should be addressed to:

Secretary, B29 Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990
http://go.asme.org/Inquiry

Proposing Revisions. Revisions are made periodically to the Standard to incerporate changes
that appear necessary or desirable, as demonstrated by the experience gained from the application
of the Standard. Approved revisions will be published periodically.

The Committee welcomes proposals for revisions to this Standard. Stch proposals should be
as specific as possible, citing the paragraph number(s), the proposed wording, and a detailed
description of the reasons for the proposal, including any pertinent documentation.

Proposing a Case. Cases may be issued for the purpose of providing alternative rules when
justified, to permit early implementation of an approved révision when the need is urgent, or to
provide rules not covered by existing provisions. Casesére effective immediately upon ASME
approval and shall be posted on the ASME Committee' Web page.

Requests for Cases shall provide a Statement of Need and Background Information. The request
should identify the Standard and the paragraphyfigure, or table number(s), and be written as a
Question and Reply in the same format as existing Cases. Requests for Cases should also indicate
the applicable edition(s) of the Standard, to which the proposed Case applies.

Interpretations. Upon request, the B29)Standards Committee will render an interpretation of
any requirement of the Standard. Interpretations can only be rendered in response to a written
request sent to the Secretary of the.B29 Standards Committee at go.asme.org/Inquiry.

The request for an interpretation should be clear and unambiguous. It is further recommended
that the inquirer submit his/her request in the following format:

Subject: Cite_the applicable paragraph number(s) and the topic of the inquiry.

Edition: Cite the applicable edition of the Standard for which the interpretation is
being requested.

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. The inquirer may also include any plans
or drawings that are necessary to explain the question; however, they should
not contain proprietary names or information.

Requests that are not in this format mavy be rewritten in the apprapriate formatby the Committee
prior to being answered, which may inadvertently change the intent of the original request.

ASME procedures provide for reconsideration of any interpretation when or if additional
information that might affect an interpretation is available. Further, persons aggrieved by an
interpretation may appeal to the cognizant ASME Committee or Subcommittee. ASME does not
“approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

Attending Committee Meetings. The B29 Standards Committee regularly holds meetings
and/or telephone conferences that are open to the public. Persons wishing to attend any meeting
and/or telephone conference should contact the Secretary of the B29 Standards Committee. Future
Committee meeting dates and locations can be found on the Committee Page at
go.asme.org/B29committee.
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HIGH-STRENGTH CHAINS FOR POWER TRANSMISSION AND
TENSION LINKAGES

1 BSCOPE

Tlis Standard covers roller chains that are specifically
desipned to withstand occasional high shock loads or
high starting loads that are encountered in certain con-
strugtion equipment and other severe-duty applications.
WARNING: Chains covered in this Standard shall not be used
as the primary lifting member, or in the direct drive line of
elevgtors, escalators, or similar devices for lifting human passen-
gers |unless applied in accordance with ASME A17.1. Chains
covefed in this Standard shall not be used as climbing chains.

2 HIGH-STRENGTH ROLLER CHAINS
2.1 [INomenclature

hight-strength roller chain: roller chain consisting of a
serigs of alternately assembled roller links [see Fig. 1,
illugtrations (a) and (b)] and pin links [see Fig. 1,
illugtration (c) and pin link] in which the pins articulate
insidle the bushings and the rollers are free to turn-on
the bushings. The pins and bushings are press fitif their
respgctive link plates.

rolley link: link consisting of two roller link plates A-A,
two[bushings B-B, and two rollers C-C.

pin fink: link consisting of two pin link plates E-E, and

two|pins F-F.

NOTES:

(1) Only heavy series high-stréngth roller chains are covered in
this Standard.

@ N

t

fultiple-strand highsstterigth roller chains are not covered in
his Standard.

cottdr-type connecting link: link consisting of a pin link
plate E, twaleross-drilled pins G-G, and a detachable
pin [ink plate’ D, retained by two cotters H-H. Cotter-
typg confiecting links are used to connect the chain end-
less i i
terminal fittings in a tension linkage [see Fig. 1, illustra-
tion (d)]. Some manufacturers may use a retention means
other than, but equivalent to, cotters.

NOTE: Offset links for high-strength roller chains are not covered
in this Standard.

2.2 General Proportions

The general proportions of high-strength roller chains
are the same as for heavy series chains listed in
ASME B29.1.

2.3 Numbering System

For chains covered in this Standard, the right-hand
digit in the number is a zero. The-nfumbers t¢ the left
of the right-hand digit denote the.number of| eighths-
of-an-inch in the chain pitch. ‘The letters following the
chain number shall be “HE,”with the letter “H” denot-
ing heavy series and the lettér “E” denoting high-tensile
strength.

2.4 Chain Strength Requirements

2.4.1 Minimum Ultimate Tensile Strength. The mini-
mum ultithate tensile strength (M.U.T.S.) for chgins cov-
ered in this Standard is the minimum force at Wwhich an
unused) undamaged chain could fail when subjjected to
a single tensile loading test.
WARNING: TheM.U.T.S.is NOT a workingload! The M.U.T.S.

greatly exceeds the maximum force that may be applied to the
chain in service.

(a) Test Specimen. A length of chain, containing not
less than five free pitches, shall be submitted foy testing.

(b) Test Procedure. A tensile force shall be applied
slowly, not to exceed 2.0 in./min (50.8 mm/npin), in a
uniaxial direction, to the ends of the test specjmen.

(c) Conformance. Chains conforming to this ptandard
shall have a M.U.T.S. equal to or greater than the value
listed for that specific chain listed in Table 1 qr 1M.

WARNING: The tensile test is a destructive test! Evpn though
the chain might not visibly fail when subjected to the[minimum
ultimate tensile force, it will have been damaged and will be
unfit for service.

2.4.2 Minimum Dynamic Strength. Only high-
strength chains are subject to the minimum [dynamic
strength requirement; connecting links are nof.

WARNING The dynamic test values are not valid characteris-

ues nor the test results are to be 1nterpreted as allowable
working loads.

(a) Test Procedure. The chain shall be tested according
to the conformance test described in ASME B29.26.

(b) Conformance. Chains covered in this Standard
shall survive a conformance test at load listed for the
subject chain in Table 1 or 1M.

WARNING: The dynamic test is a destructive test! Even though

the chain might have survived the test without failure, it will
have been damaged and will be unfit for service.
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2.5 Chain Preloading 2.8 Dimensional Limits for Interchangeability

Chains covered in this Standard shall be preloaded See Tables 2 and 2M.
during manufacture by applying an axial tensile force
equal to a minimum of 30% of the M.U.T.S. listed for
the subject chain in Table 1 or 1M.

2.6 Chain Length

2.6.1 Measuring Load. Measuring load is the tensile The following is a list of publications referenced in this
force under which the chain is to be measured. It is Standard. Unless otherwise specified, the standard(s)
equal to[125 x (chain pitch in inches)’ in pounds, with __ Teierenced snatt be the Tost Tecently fssued at the ime
a minimpm of 70 1b (0.31 kN), and a maximum of 1,000 ~ ©f order placement.
Ib (4.45 kN). Length measurements are to be taken over
a length|of at least 12 in. (300 mm).

3 REFERENCES

ASME A17.1, Safety Code for Elevators and Escalators
ASME B29.1, Precision Power Transmission Rller

2.6.2| Chain Length Tolerance. New chains, under Chains, Attachments, and Sprockets
standard measuring load, shall not be underlength.  ASME B29.26, Fatigue Testing Pdwer Transmission
Overlength tolerance, under standard measuring load, Roller Chain

is 0.001(pitch, in inches)? + 0.015, in./ft. . . . .
Publisher: The American\Society of Mecharical

2.7 General Chain Dimensions Engineers (ASME), Two Park Avenue, New York,
See Tdbles 1 and 1M. NY 10016-5990 (wwwiasme.org)
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Fig. 1 High-Strength Roller Chain and Components

(d) Cotter-Type Connecting Link



https://asmenormdoc.com/api2/?name=ASME B29.28 2015.pdf

ASME B29.28-2015

Table 1 General Chain Dimensions, in. and lb

—>| D, |*— LPT
D, P
LPT— | |
| ' I -
| | |
AL | | |
| | |
P P
Dy, = pin diameter
D, = roller diameter
LPT = link plate thickness
P = chain pitch
W = chain width between roller link plates
Maximum
Maximum Nominal Width Min|mum
Roller Nominal Pin Link Plate Over Add for Length Dynamic
Chain  Pitch, Diameter, Width, Diameter, Thickness, Regilar  Connecting Tolerance, Measuring M.UT.S., Strength,
Number | P D, w D, LPT Rin Pin Head in./ft Load, lb b b
60HE 0.75 0.469 0.500 0.234 0.125 1.19 0.17 0.017 70 9,330 1,420
80HE 1.00 0.625 0.625 0.312 0.156 1.47 0.20 0.016 125 15,600 2,400
100HE 1.25 0.750 0.750 0.375 0.187 1.75 0.23 0.016 195 23,400 3,390
120HE |1.50 0.875 1.000 0.437 0219 2.16 0.27 0.015 281 32,800 5,400
140HE 1.75 1.000 1.000 0.500 0.250 2.32 0.30 0.015 383 43,600 6,460
160HE |2.00 1.125 1.250 0.562 0.281 2.73 0.34 0.015 500 56,200 8,490
180HE |2.25 1.406 1.406 0.687 0.312 3.04 0.37 0.015 633 69,900 10,300
200HE ]2.50 1.562 1.562 0.781 0.375 3.43 0.40 0.015 781 93,500 12,700
240HE |3.00 1.875 1.875 0.937 0.500 4.38 0.47 0.015 1,000 149,000 18,300
Table 1M General Chain Dimensions, mm and N
Maximum
Maximum Nominal Width Minjmum
Roller Nominal Pin Link Plate Over Add for Length Dyrjamic
Chain  |Pitch; . Diameter, = Width, Diameter, Thickness, Regular  Connecting Tolerance, Measuring M.U.T.S., Strgngth,
Number P D, w D, LPT Pin Pin Head mm/m Load, N kN N
60HE 19.05 11.91 12.70 5.94 3.18 30.23 4.32 1.417 311 41.5 6330
80HE 25.40 15.88 15.88 7.92 3.96 37.34 5.08 1.333 556 69.2 10700
100HE  31.75 19.05 19.05 9.53 4.75 44.45 5.84 1.333 867 104.0 16 000
120HE 38.10 22.23 25.40 11.10 5.56 54.86 6.86 1.250 1250 146.0 22200
140HE  44.45 25.40 25.40 12.70 6.35 58.93 7.62 1.250 1704 194.0 29200
160HE  50.80 28.58 31.75 14.27 7.14 69.34 8.64 1.250 2224 250.0 36 900
180HE 57.15 35.71 35.71 17.45 7.92 77.22 9.40 1.250 2816 311.0 45200
200HE  63.50 39.67 39.67 19.84 9.53 87.12 10.16 1.250 3474 416.0 56 600
240HE  76.20 47.63 47.63 23.80 12.70 111.25 11.94 1.250 4 448 664.0 81 400



https://asmenormdoc.com/api2/?name=ASME B29.28 2015.pdf

ASME B29.28-2015

Table 2 Dimensional Limits for Interchangeability, in.

Chain Number 60HE 80HE 100HE 120HE 140HE 160HE 180HE 200HE 240HE

Chain Pitch 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 3.00

Min. distance between 0.495 0.620 0.744 0.993 0.993 1.242 1.397 1.490 1.864
roller link plates

Max. width of roller link 0.765 0.956 1.146 1.464 1.530 1.846 2.067 2.295 2.935

Min. distance between 0.767 0.958 1.148 1.466 1.532 1.848 2.069 2.297 2.937
pin link plates

Max. pin diameter 0.2346 0.3126 0.3756 0.4374 0.5004 0.5626 0.6874 0.7815 0.9374

Min. hole in bushing 0.2354 0.3134 0.3764 0.4386 0.5016 0.5634 0.6886 0.7823 0.9386

Table 2M Dimensional Limits for Interchangeability, mm

Chairj Number 60HE 80HE 100HE 120HE 140HE 160HE 180HE 200HE 240HE

Chain Pitch 19.05 25.40 31.75 38.10 44.45 50.80 57.15 63.50 76.20

Min. distance between 12.57 15.75 18.90 25.22 25.22 31.55 35.48 37.85 47.35
roller link plates

Max. [width of roller link 19.43 24.28 29.11 37.19 38.86 46.89 52.50 58.29 74.55

Min. distance between 19.48 24.33 29.16 37.24 38.91 46.94 52.55 58.34 74.60
pirf link plates

Max. |pin diameter 5.96 7.94 9.54 11.11 12.71 14.29 17.46 19.85 23.81

Min. hole in bushing 5.98 7.96 9.56 11.14 12.74 14.31 17.49 19.87 23.84
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NONMANDATORY APPENDIX A
SUPPLEMENTARY INFORMATION ON CHAIN SELECTION
FOR DRIVES

A-1| DESIGN FACTORS

A-1.1 General

The horsepower ratings in Tables A-1 through A-9
gengrally apply to lubricated single-pitch, single-strand
roll¢r chains for heavy series chains defined in this
Starfdard. The horsepower ratings reflect a service factor
of 1f a chain length of 100 pitches, use of interference-
fit gonnecting links, use of recommended lubrication
methods, and a drive arrangement where two aligned
sprckets are mounted on parallel shafts in a horizontal
planfe. Under these conditions, approximately 15,000 hr
of s¢rvice life at full-load operation can be expected.

Sybstantial increases in rated speeds and loads may
be utilized, as when a service life of less than 15,000 hr is
satidfactory, or when full-load operation is encountered
only| during a portion of the required service life.

It|is beyond the scope of this Standard to present
sele¢tion procedures for all conditions. Consult(chain
marnfufacturers for assistance with these or any “other
spedial application requirements.

A-1.2 Drive Selection

Tlhe horsepower ratings relatesto the speed of the
smaller sprocket, and drive selections are made on this
basiy, whether the drive isspeed reducing or speed
increasing.

Drives with more than two sprockets, idlers, compos-
ite duty cycles, or-othier unusual conditions require spe-
cial [consideration. Consult chain manufacturers for
sele¢tions of{this nature.

Where quietness or extra smooth operation are of spe-
cial [importance, a small-pitch chain operating over

largle=diameter sprockets will minimize noise and
I

A-2 SERVICE FACTORS

The service factors in Table A-10 are fof norrhal chain
loading. For unusual or extremely severe operafting con-
ditions not shown in this tablé, it is desirable to use
larger service factors.

The service factors shown inTable A-10 do nof account
for large inertial loads imposed on the chain py starts
or sudden stops whefithe chain is fully loaded| Consult
the chain manufacturer for advice on the absolfite maxi-
mum tension that'may be applied to the chain| A high-
strength rollér chain should never be loaded|to more
than 50%-0f its M.U.T.S.

A-3% LUBRICATION

It has been shown that a separating wedgq of fluid
lubricant is formed in operating chain joints, much like
that formed in journal bearings. Therefore, fljid lubri-
cant must be applied to ensure an oil supply to fhe joints
and minimize metal-to-metal contact. Lubri¢ation, if
supplied in sufficient volume, also provides |effective
cooling and impact damping at the higher spgeds. For
this reason, it is important that the lubricatioh recom-
mendations be followed.

NOTES:
(1) The horsepower rating tables apply only to drives |lubricated
in the manner specified in the tables.
(2) Zero values in the horsepower rating tables indicpte speeds
beyond the maximum recommended. Operatioh at these
speeds might result in excessive chain joint galling, [regardless
of the volume of lubricant applied.

Chain drives should be protected against [dirt and
moisture, and the oil supply should be kept frde of con-
tamination. Periodic oil change is desirable] A good
grade of nondetergent petroleum-base oil i$ recom-

mended HDQ‘7“}7 oils and grnncc\c are gnﬂor‘n”“} too Stiff

vibration.

When making drive selections, consideration is given
to the loads imposed on the chain by the type of input
power and the type of equipment to be driven. Service
factors are used to compensate for these loads, and the
required horsepower rating of the chain is determined
by the following equation:

Required HP = HP to be transmitted X service factor

to enter and fill the chain joints. Table A-11 indicates
the proper lubricant viscosity for various surrounding
temperatures.

There are three basic types of lubrication for chain
drives. The recommended type shown in the horse-
power rating tables is influenced by chain speed and
the amount of power transmitted.

These are minimum lubrication requirements, and the
use of a better type (e.g., Type C instead of Type B) is
acceptable and might be beneficial. Chain life can vary
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appreciably, depending upon the way the drive is lubri-
cated. The better the lubrication, the longer the chain
life. For this reason, it is important that the lubrication
recommendations be followed when using the ratings
given in these tables.

A-3.1 Type A — Manual or Drip Lubrication

(a) Fo yre abrica
with a or spout can at least once every 8 hr of
operatiop. Volume and frequency should be sufficient

joints.

(b) Fgr drip lubrication, oil drops are directed
between| the link plate edges from a drip lubricator.
Volume fand frequency should be sufficient to prevent
discoloration of lubricant in the chain joints. Precaution
must be taken against misdirection of the drops by
windagg.

A-3.2 Type B — Bath or Disc Lubrication

(a) For bath lubrication, the lower strand of chain
runs thrpugh a sump of oil in the drive housing. The
oil level[should reach the pitch line of the chain at its
lowest point while operating.

(b) Fof disc lubrication, the chain operates above the
oil level.[The disc picks up oil from the sump and depos-
its it ontp the chain, usually by means of a trough. The
diameter of the disc should be such as to producel-rim
speeds [between 600 ft/min (182.9 m/min)’and
8,000 ft/jmin (2.44 km/min).

A-3.3 Type C — Oil Stream Lubrication

The lybricant is usually supplied by a circulating
pump cppable of supplying~éach chain drive with a
continudqus stream of oil.The oil should be directed at
the slacl strand, and applied inside the chain loop and
evenly %:ross the chain width.

Consylt chain manufacturers when it appears desir-
able to [use a type of lubrication other than that
recommendéd,

A-5 CENTER DISTANCE

In general, a center distance of 30 chain pitches to 50
chain pitches is most desirable. The distance between
the sprocket centers should provide at least a 120-deg
chain wrap on the smaller sprocket.

Drives may be installed with either adjustable or fixed
center distances. Adjustable centers simplify the control
of chain slack.

a5 5 ay be
used to provide slack adjustment. These devicesmay
also be used to control backlash, or to ensurea 120-deg
minimum chain wrap on the smaller sprogeket. ldler
sprockets should have at least three teeth engaging the
chain. There should be at least three free. pitches of ghain
between engagement points on adjacent sprockets

7 = S/ >

NOTE: Sufficient housing clearancemuist always be provid¢d for
the slack chain to obtain full chain\life.

A-6 ALIGNMENT

Accurate aligniwent of shafts and sprocket tooth faces
provides uniform distribution of the load acrosg the
entire chain width and contributes substantially to ppti-
mum drive'life. Shafting, bearings, and foundatffions
should;be suitable to maintain the initial alignment.
Perigdic maintenance should include an inspectign of
alignment to ensure optimum chain life.

A-7 GUARDING

Adequate guarding should be provided to contaif the
chain in the event that a broken chain is thrown pff a
drive while operating at speed.

If the chain is used in a hoist or other lifting d¢vice
(not for human passengers), a brake or other restraining
device should be provided to stop and hold the lodd in
the event of a broken chain.

A-8 HORSEPOWER RATINGS TABLES

To use the horsepower ratings in Tables A-1 thrgugh
A-9 properly, the following factors must be taken|into
consideration:

(a) Service Factors. See Table A-10.

(b) Lubrication. The horsepower established fronp the

A-4 SPROCKETS

Sprockets should have tooth form, thickness, profile,
and diameters conforming to ASME B29.1. Sprockets
with fewer than 25 teeth should have an odd number
of teeth to equalize wear on all of the teeth. Sprockets
with 25 teeth or less should have hardened teeth. Nor-
mally, large sprockets should not exceed 120 teeth.

bPlULkEl dlld bPECd L,Ulllbilldl.iull U[ ll (S L‘lIiVE ul lL‘leI con-
sideration will indicate a method of lubrication. This
method or a better one must be used to obtain optimum
chain life.

NOTES:

(1) The horsepower ratings permit the use of interference-fit con-
necting links. Chains using slip-fit connecting links might not
meet these ratings.

(2) The horsepower ratings in Tables A-1 through A-9 are identical
to those for heavy series chains in ASME B29.1. They are
reprinted here for convenience.
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