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Foreword

ISO (the International Qrganization for Standardization) is a worldwide federation of
national standards bodies {ISC member bodies). The work of preparing International
Standards is normally carried out through IS0 technical commitlees. Each member
hody interested in a suhject for which a technical cormmitiee has been established has
the right to be represented on that committee. International arganizations, govern-
mental and non-governmental, In lisison with ISO, also take part in the wark,

Draft Iniernational Standards adopted by the technical committess are circulated to
the member hodies for approval before their acceptance as International Standards by
the IS0 Council. They are approved in accordance with [SQ procedures requiring at
least 75 % approval by the member bodiss voting.

International Standard IS0 7593 was prepared by Technical Committee 1SQ/TC 111,
Round steel fink chains, lifting hooks and accessories,

Users should note that all International Standards undergo revision from time to time
and that any reference made herein to any other International Standard implies its
latest edition, unless ptherwise stated.

@ International Organization for Stendsrdization, 1986 &
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Chain slings assembled by methods other than welding —

Grade T(8)

1 Scope and field of application

This International Standard specifies the requirements, mathod
of rating and tesling of single~, two-, three- and four-branch!
chain slings assembled by methods other than welding, using
grade T{8) chaln conforming to 1SO 1834 and SO 3078,
together with the appropriate range of components.

This International Standard does not apply to chain slings
assembled by welding (see 1S0 4778), to sfings designed to
have branches of unequal nominal reach, to endless slings, or
to slings designed for special applications.

2 References

SO 643, Steels — Micrographic determination of the ferritic
and austenitic grain size.

1SG 1834, Short tink chain for lifting purposes — General con-
ditions of acceptance.

150 3058, Non-calibrated round steel link lifting chain and
chain slings — Use and maintenance.

IS0 3076, Short link chain for iifting purposes — (Grade T(8),
non-calibrated, for chain slings, etc.

ISO 4778, Chain slings of welded construction — Grades ({4},
StE) and T(8),

ISC 7887, Forged stes! lifting hooks with point and eye for use
with steel chains of grade T18).

I1SQ 8533, Forged stes! lifting components for use with greds
Ti8) chain.

3 Definitions

3.1 chain sling : An assembly consisting of chalh or chains
Ioinad to upher and fower torminal fittings suitable according to

11 The term “branch’ or “leg” may be used.

the requiremeants of this International Standard for attaching
loads to be fitted to the hook of & crane or other lifting
machine. {See figures 1 to 4.}

3.2 master link ; A link forming the uppar terminal fitting of
a chain sling by means of which the sling is attached to the
hook of a crane or other lifting machine. (See figures 1 te 4.}

3.3 intermediate mester link : A link used to connect ane
ot two branches of a sling to a master link. {See figures 3
and 4.)

3.4 mechanical joining device : A means of connection,
which does not depend on welding, between a chain and
another componsnt. it may be integral with the component oy
be a separate component. {See figure 5.}

3.5 lower terminal ; A link, hook or other device fitted at
the end of a branch of & sling, remote from the master link or
upper terminal.

3.6 proof force, 7, @ A force applied as a tesi to the whole
sling or a force applied as a test to 2 seaction of a sling. (See
clause 11.)

3.7 working load limit {WLL) : The maximum mass which
a sling is designed to sustain in general service,

2.8  waorking load {WL) : The maximum mass which a sling
shoutd be usad 1o sustain in @ particular stated service.

3.8 competent person : A designated person, gualified by
knowiedge and practical experienca, and with the necessary in-
structions to enabis the reguired examination to be carried out,
{Soe clause §.)
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NOTE ~— The sling showrn in figure 1 is an example of & tvplcal form of & single-branch siing; figure 1 is intended to illustrate the terms used, hut is not
intanded to limit the design of the sling.

Figure 1 — Single-branch sling
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NOTE — The sling shown in figure 2 is an example of & typical form of a double-branch sting; figure 2 is intended to iliustrate the terms used, butis not
intendect to limit the design of the sting.

Figure 2 — Double-branch sling
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NOTE — The sling shown in figure 3 is an example of & typical form of & three-branch sling; figurs 3 e intended o illustrate the terms used, butis not

tntenced to limit the design of the sling.

Figure 3 — Three-branch sling
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NOTE — The sling shown in figure 4 is an axample of & typical form of a four-branch sling; figure 4 1s intended to lifustrate the terme used, but is notin-
tonded to limit the design of the sling,

Figure 4 — Four-branch sling
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NOTE - Typical axamples of mechanical Joining devices are shown in figure 5; the examples ilustrated are not intendod to limit the dasign of
machanica! Joining devices.

Figurs 8 — Mechanice! joining devicas
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4 Designations

41 Genaral

The designations laid down in 4.2 to 4.5 should be used in
specifying slings which comply with this International Stan-
dard.

4.2 Nominal size

The nominal size of a chain sling is the nominal size of the short
link chain used in its manufacture.

4.3 Reach of sling

The reach of a branch of the finished sling is the effective
length fram the inside of the lowaer terminal fitting to the inside
of the upper terminal fitling. (See figure 1.)

4.4 Grade of sling

The nominal grade of a sling, for the purpess of its designation
in accordance with this International Standard, shall be the
same as the grade of the chain used, i.e. TiB). {See clause 1.}

4.5 Rating

The rating of the chalin sling shall be as specified in clause 10
and table 2 or 3.

5 Daesign and construction

5.1 Some examples of chain sling configurations complying
with this Internetional Standard are shown in figures 1 to 4.

5.2 Egg- or pear-shaped links, i.&. those having differing radil
at either end, shall only be used as master links or as lower
terminals provided that the link cannot be inverted and
wedging action is prevented, e.g. by using forged links with
integral joining devices. Welded master links for lowar ter-
minals shall be parsilel-sided, uniess similar safeguards can be
introduced to prevent wedging action,

5.3 The system shalt be designed and manufactured so that
when the system is assembled in accordance with the system
manufacturer's instructions, the unintentional disconnection of
any of its component parts cannot occur.

& Dimensions, tolerances snd mechanical
properties

6.1 Chain

The dimensions and tolerances of the chain shall be In agcord-
ance with 1SQ 3078, )

Tue Nov 29 14:35:26 2011
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8.2 Master links and intermediate master
links

6.2.1 The inside dimensions and the section of the materiai
shail be such that

a} the master link fits on a crane hook with @ working load
* Tienit 1,25 titnes greater than that of the sling;

b} the Inside width of the master link is not lass than
1,2timas the maximum witth of the crane hogk definedin a);

¢l for slings with hooks as lower terminals, unless another
means of securing the hooks whan not oaded is provided,
the inside dimensions and section are such as to allow the
lowser tarminals to be hooked into the master link while it is
on a hook as defined in a).

6.2.2 Master links and intermediate master links may be of
round or other suitable saction, but the section of the material
shall be chosen so that

a} after proof loading {see clause 11}, the master link and
intermeodiate master links do not show any significant per-
manent deformation;

bl the total ultimate elongation shall be at least 17 %)

c) the minimum ultimate strength shall be twice the proof
force (see clause 11).

6.3 Lower terminal links

6.3.1 The dimensions of the lowser terminal links shall be such
as to ensure free articulation of the links.

6.3.2 The section of the material shall be such that

aj after proof loading {see clause 11}, the lowar terminal
links do not show any significant permanant deformation;

b} the total ultimate elongation shall be at least 17 %1}

€) the minimum ultimate strength shall be nol less than
that spacified for the chain.

NOTE -~ & method for caloulating the section of parallot sided master
links, intarmediate master lnks and lower termingl links is given in
IS0 4778.

£.4 Machanical joining device

The assembied mecheanical joining device shall have load-
carrying capabilities not isss than those of the chain with which
it iz connected in a sling assembly. Load-carrying tapabilities
include, for example, working load kimit, proof force and
mintmum ultimate strength.

1} This value does not apply to forged links having integral mechanical jolining devices. Howevar, In such cases, sufficient elongation should be

achieved to demonstrate the guctility of the finks.,
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6.5 Tolerances on reach

6.5.1 When constructing the sling, the actual reach of each
branch shall be the nominal resch ordered by a purchaser

+ £ ehain link pitches.

6.5.2 When constructing a multi-branch sling, the difference
in reach betwaen the longest and shortest hranches when
maeasured under equivalent tensian shall not excecd 10 mm for
nominal reaches up 10 2 m. For nominai reaches in excess of
2 m, the tolerance may be increased by 5 mm per metre.

7 Materials and heat treatment

7.1 General

The material and heat treatment used in the manufacturer of
load-bearing components shall comply with the following
requirements :

a) the chain shall comply with the requirements specified
in 150 3076;

b} camponents which are covered by ralevant 1SQ Inter-
national Standards, e.g. {80 7597, shall comply- with the
requirements specified in those International Standards;

¢l components for use with grade T(8} chain which are
not covared by 1SO International Standards shall comply
with the material requirements specified in 7.2.

7.2 Material requirements for components
not coveared by ISO International Standards

7.2.1 Quality of material

7.2.1.1 General

The steel shall be produced by the open-hearth, the slectric or
an oxygen-blown process and shall possess reliable forging
quality.

In its finished state, as supplied 1o the component manutac-
turer, the steel shall comply with the requirements spacified in
7.2.1.2, as determined by check analysis on the billet, bar or
finished component.

7.2.1.2 Specific requiraments
The steel shall ba fully killed and shalt contain alioying elements
in sufficient quantities to guarantee the mechanical properties
of the component after apnropriate heat treatmant. The alloy
steal used shall contain at least two of the following alloying
siaments :

— nickel;

— chromium;

—  molybdenum,

lts content of sulfur and phosphorus shall be restricted as
specified in table 1.

Table 1 — Sulfur and phosphorus content

Maximum content, % (/i)
Efemeant as determined by
cast analysis chack analysis
Sutfur (,038 0,04
Phosphorus 0,035 0,04

The steel shall be made in conformity with fine grain practice in
order to obtain an austenitic grain size of 5 or finer when tested
in accordance with 180 643, This could be achleved, for
example, by ensuring thet it contains sufficient aluminium or an
equivalent element to permit the manufacture of components
stabilized against strain-age embrittlernent during service; a
minimum value of 0,02 % (m1/m} of metallic aluminium is given
for guidance.

Within the limitations specified above, it is the responsibility of
the component manufacturer to seisct steal sa that the finished
component, suitably heat-treated, complies with the require-
ments for the mechanical propertiss specified in this Inter-
national Standard,

7.2.2 Heat treatment

Before proef-loading, components shall be heat treated in such
a way as to achieve the required mechanical and metallurgical
properties.

Components can be used up to a8 maximum temperature of
400 °C {see ISQ 3066} without impairment or change to their
metaliurgical and mechanical properties whean returned to room
temperature. Whaen requested, for verification, sample compo-
nents shall be tested after they have been re-heated to 400 °C,
maintained at that tamperature for 1 h and then cocled to room
tempersture.

& Manufacturing methods and workmanship

8.1 Master links, intermediate master links
and fower terminals

These componants shall bs forged, or formed and welded,

Weiding methads {where applicable), workmanship and form
shall be such that the maechanical properties in clause B are
achisved,

8.2 Manutacturing test force

in the caurse of manufasture, the heat-troated components,
other than chain, shall be subjected to & force et least equal to
the proot force specified in clause 11. Chain complying with
150 3076 has been subjected to & force of at least 80 % of the
;ninin;um ultimate strength {see IS0 3076 © minimuns breaking
orcel.

Seite 11 von 18
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8.3 Assembly

The assambly of the sling should anly be undertaken by pear-
sons acting in accordance with the ¢hain and component
manufacturers’ instructions.

8.4 Test data

Upon raquest to prave design, the chain or component
rmanufacturer shall supply test data representing an actual test
on any component, equivalent ta that supplied.

9 Final examination
Following completion of the assembly of the sting,

a} the sling shall, when raguired by agresment betvween
purchaser and supplier or wheare required by national reguia-
tions, be subjectad to the proof force test in accordance
with clause 11 and subsequently examined by a competent
person (11.2); or,

b} in other cases, the sling shall be visually examined by a
competant person 1o ensure freedorn from defects provided
that each component has been certified as having been
tested with & force at least squal to the manufacturing test
forge {see 8.2},

10 Rating

10.1 Single-branch slings
Single-branch slings shall be rated at & working load limit agual
1o that of the chain used in their construction,

10.2  Multi-branch slings

NOTE — This sub-clause applies to symmetrically distibuted leads.

10.2.1 General
There are twe alternative methods of rating multi-branch
slings, i.e.

—  Uniform iowsd rmethod {see 10.2.2 and table 2)
The slings are rated at a uniform working load fimit for any
angle between branches of 09 to 90° {0° to 45° 1o the ver-
tical] or, additionally, at & uniform working load limit for any
angle between branches of 309 to 120° {489 1o B0° to the
vertical).

Trigonometric method (see 10.2.3 and table 3!

The slings are rated at & working load Bmit acoerding to the
particular angle between branches at which the sling is to be
used; for this purpose, reference is usually made to
trigonometric tables.

[E8)
al
r.
3y
2
(]
et
[
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10.2.2 Uniform ioad method

10.2.2.1 Double-branch slings

For all angles between branches from 02 to 30° {0° to 45° to the
vertical}, the working load limit {WLL} is given by the formula

WL = 1,4 x WLL of a singls branch

Whet additionally marked for angles between branches of 93°
to 1207 (45° to 60° to the vertical), the working load fimit (VWLL)
is given by the formuia

WLL = WLL of a single branch

10.2.2.2 Thiree- and four-branch slings

For all angles between branches from 0° to 80° (0° 10 45° to the
vertical}, the waorking load fimit (WLL} is given by the formula

WLL = 2,1 =% WLL of a single branch

When additionally marked for angles between branches of 90°
10 120° {45° to 60° 1o the vertical}, the working lnad limit {(WLL)
is given by the formuila

WLL = 1,5 = WLL of a single branch

NOTE — In the case of a three-branch sling, the angle between
branches shall be taken as twice the angle to the vertical, i.e. 2 » /4,
{See figure 7.)

in the case of a four-branch sling, tha angte batween branches shall be
that between diagonally opposite branches.

10.2.3 Trigonometric method

10.2.3.17  Double-branch slings

The working load limit {WLL} for double-branch slings is given
by the formula

WLL = 2 x WLL of a single branch x cos A

10.2.3.2 Three- and four-branch slings

The working load limit {WLL) Tor three- and four-branch slings
is given by the formula

WLL = 3 x WLL of a single branch > cos

NOTE - In the case of & four-branch sling, ¥ proper massurss are
taken to achieve ihe equal distribution of the load between each
brargh, alt four branchas ran be gonsidered as supporting the load.
The rating of & four-branch sing may, in such circumstences, be besed
on the formula

2]

WLL = 4 « WLL of a single branch ¥ cos f/
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10.2 Nominal rating

Uniess otherwise specified, the nominal rating of any multi-
branch sling, whether rated by the uniform load or trigono-
metric method, shall be the warking load limit for that siing
whan used at an angle of 90° batweaen the branches (45° to the

vertical}.

Seite 13 von 18

NOTE — A master link designed for use in 8 sling rated by the uniform
load method Is not necessarly suitable for use in & sling rated by the
triganometric method.

Table 2 — Working load limits calculating using uniform load method of rating
{ses figure 7}

Working load limits in tonnes

Working load Iimits {WLL) for
h:‘?;:igfl 3ingle_~branch double-branch slings three- and four-branch slings
chain?! slings 0° < < 90° 190° < @ < 120°| 0° € o < U0° 190° < o < 120°
00 < < 48° |459 < f# < B0% | O & B < 45° [ 45° < f < 60°
6 11 1.5 1,1 2,3 1.8
7 1,5 2,1 1,5 3,1 22
8 2 2,8 2 4,2 3
10 3.2 4,4 3,2 6,7 4.8
13 54 7.5 6.4 11.3 8,1
16 8 11,2 8 18,8 12
18 10 14 10 21 16
19 1,5 16,1 1,5 241 7.2
20 12,5 17,8 12,5 26,2 18,7
22 15,5 21,7 18,5 32,8 23,2
23 16,8 23,6 16,9 35,4 253
25 20 28 20 42 3o
26 21,6 30,2 21,6 45,3 32,4
28 25 35 25 52,8 37,5
322 32 44,8 32 67,2 48
36 40 56 40 84 60
490 B0 70 50 108 78
45 63 88,2 63 132,3 94,6

1} Nominal dismeter, o\, in millimetros

NOTES

1 The values of WLL for single-branch slings are derived from the full calculated values {sae the annax).

2 The values of WLL for multi-branch slings are calculatad from the values for single-branch stings multiplied

by the appropriate factors spaciflad in 10.2.2 and rounded down to one placs of decimals,

AN
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Table 3 — Working load limits calculated using trigonometric method of rating (see figure 7}

Working load limits in tonnes

Working load limits (WLL} for
'\;?;:'gfal single-branch! double-branch slings three- or four-branch slings
chain! slings @ - 30° | o= 60° & = Dpe @ = 1200 a = 30° a = BO° o = 900 ¢ = 1700
=150 | p=30° | p=ase | =600 p=18 | p=30° | p=450 | §=60°

8 1.1 2.1 1.9 1.5 1.1 3.1 2,8 2.3 1,6
7 1.5 2.8 2.5 2.1 1.6 4,3 3.8 3,1 2,2
8 2 3.8 3.4 2,8 2 5,7 5,1 4,2 i 3
10 32 6,1 5,5 45 a2 9,2 8,3 6.7 48
13 5,4 10,4 a3 7,8 5,4 15,6 14 1.4 8,1
16 8 15,4 13,8 ! 1.3 8 23,1 20,7 16,9 12
18 10 19,3 17.3 14,1 10 28,9 | 25,9 21,2 15
19 11,5 22,2 19,9 16,2 11,5 33,3 28,8 24,3 17,2
20 12,5 24,1 21,8 17,6 12.5 36,2 32.4 26,5 18,7
22 15.6 289 28,8 21,9 18,5 449 40,2 32.8 23.2
23 16.9 32,8 29,2 23,8 16,9 48,9 43,9 35,8 253
25 20 38,6 34,6 28,2 20 87,8 51,8 42,4 30
26 21.8 41,7 37,4 ; 34,5 21,6 62,5 56,1 45,8 32,4
28 25 48,2 43,3 35,3 25 72,4 64,9 £3 37,5
32 32 61,8 55,4 45,2 32 82 7 83,1 67,8 48
36 40 77,2 69,2 56,5 40 115,89 103,9 84,8 60
a0 50 96,5 86,6 70,7 850 boqaas 129.9 106 75
45 63 121,7 108,1 B9,6 63 | 18258 163,86 133,6 94,5

1} Nomingl diametsr, o, in milimetres

NQTES

1 The valuss of WLL for single-branch slings are derived from the full cajculated values (see the annex!.

2 The values of WLL for multi-branch slings are calculated from the values for single-branch slings multiplied by the apprepriate fectors specificd in

10.2.3 and rounded down to one place of dacimats.

3 Attention Is drawn to the note In 10.2.3.2 parmitting the higher rating of four-branch slings in certain circumstances. These values have not been

included in tablo 3,

11  Proof force

11.1 General

When requived by agreement betwesn purchaser and supplier
or by national regulations [soe a) in clause 91, sssembled slings
with accessories shall be subiacted to a proof force test. Multi-
branch slings shall be tested in sections, Each individusl section
shafl be subjected to a force equivalent to twice its working
load limit, in accordance with 11.2.

11.2 Proof force factors

Sections of sling assamblies shall be subjected to proof forces,
in kilonewtons, equivalent to loads calculatad by muttiplying
the working load limit of the relevant chain size by the factors
given in table 4,

11.2 Post-tast examination

After complation of the proof inading when required under &) in
clause 9 and ramoval of the force, the sling shall be carefully
gxamined by & competent person. Any faulty chain of com-
ponents shall be replaced, and the sling re-tested and exam-
ined.

11
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Tabie 4 — Proof force factors

s Uniform lopd Trigonomstric
Section to mathod method
which proof :
force shal) } Proof Proof
be applied force force
[see figure 8) WLL factor WLL factor
{2 x wll} {2 = WLL
i —
Plq 1 i 2 1 2
Play 1,4 2,8 2 4
PLy 2 4 2 4
PLy 2.1 | 4,2 3* B**

* I a four-branch sling g ratad in accardance with the note in 10.2.3.2, the factor tar PL,

is 4.

**  If a four-branch sfing is rated in sccordance with the note in 10.2.3.2, the factar for PLy

is 8.

PL,

.

<@

Single-branch sling

a)

Machanlcal
joining
davice

% (

¢l

Three-branch sling

Figure & ~ Sections of slings to which proof fores shell be applied

b} Double-branch sling
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d}  Four-branch sling
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12 Certificate 13.3 Slings rated uniformly for use with angles
from 0° to 80° between branches {0° to 45° to

Each sling shall be provided with a dated certificate giving the the verticall

following information :

al the name ot the siing manufacturer, assembler or The following information shall be provided :
supplier; . .
pe a; the working load limit, expressed as follows :
b} the identification number ar symbol {see clause 13); ,
WLL {in kilograms or in tonnes) 0° to 90° {0° to 45° to tt+
¢) the configuration of the sling {see clause 5); vartical);

d) the size of chain and grade mark T{8): b} the individual identification number or symbol (related
. ta the certificate);
e} the nominal reach;

) the working load limit (WLL): ¢} the grade, T(8);

g} the working load, where stated service demands; d)  the assembet’s name or symbol;

h} & staterment that the sling components in the course of 8) the size of chain (optional);

rmanufacture were subjected to the manufacturing test force

{sew 8.2); fl  the number of branches;

i) in the case of slings proof-tested following assembly gl in addition, the tag or label or a separate tag or label at-
[see a) in clause 8], the certilicate shall include the following tached in a similar manner may be marked with the working
inforrmation : load limtt applicable for use at 90° to 120° (45° 10 60° to the

) . vertical), expressed as follows ;
1} the name of the person or astablistiment which car-

riad out the proof test and final examination, WLL (in kilograms of in tonnes) 90° to 120° (45° 1o 60°

the vertical}.

2 the value of proot forcel(s) appliad;

il inthe case of slings not proof-tested after assembly [sze

b} In clause 9, the certificate shall include the name of the 13.4 Slings rated for use with trigonometric tables
person or establishment which carried out the visual o . )
examination. The following information shall be provided :

al the working load limit at 90° between the branches (45°
13 Marking to the verticall, expressed as follows :

WLL {in kilograms or in tonnes) gt 90° {(45° o the vertizal
131 General

bl the individual identification number or symbol (related

The information specified in 13.2 to 13.4 shall be shown on a 1o the cartificate!:

metal tag or lahel permanently attached to the master link or to

a link immediately adjiacent to it, Alternatively, alt or part of the o) the grada, T{8):

infarmation may be marked on the master fink provided that the

machanical propertles of the link are not significantly impaired. di the assembler's name or symbol;
13.2 Single-branch slings g) the size of chain {dptionall;

The following information shall be provided . fi the number of branches,

a)  the working laad limit, in Kilograms or in 1onnes;
) 13.5 Loss or detachment cf tag or iabel
bl the individual idenitification number or symbol {related

to the certificate); I g tag or labsl comaining the information detalled in 13.2 to

13.4 bzoomes datached, the chain sling may be used only in ag-

1 I
o} the grade, T(8); cordance with the rating shown on a remaining tag or label. if

d)  the assembler's nama or symbal; no tay or label remalins, the chain sling should be taken out of
service, unless the nacessary information is marked on the
e} the size of chain (optional). master link itself.

13
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a} Two branches b) Threa branches

¢}  Four branches

Figure 7 - Inclination af siing bronches {seo tablos 2 and 3}
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Annex

Calculated values of working load limit (WLL)

for a single-branch sling

Working load limits in tonnes

Nominal Full calcuiated Working load limits
size of working load {WLL) B3 specified
chain® limit {WLL] in tables 2 and 3
6 1,153 27 1.1
? 1,688 73 1.5
8 2,050 268 2
10 3,203 53 3,2
13 5,413 97 5.4
16 8,201 04 8*
18 10,379 45 0%
19 11,564 75 11,5
20 12,814 13 12.,8*
22 16,506 1 15,5
23 16,946 69 16,9
26 20,022 08 20
26 21,656 83 21,6
28 25,1167 25
32 32,804 18 32*
36 41,6817 78 40%
40 51,286 53 50*
45 54,871 64 G3*

1} Nominat dlameter, @y, in millimetres

NOTES
1 The values of full calculated WLL have been datermined using the
follawing formulae (the first gives values in newtons and the secand in
{onnes! .
200 % 1 d?
2

0,032 035 33 dﬁ

2 The values of WLL as specified in tables 2 and 3 and given in the tahle
above have heen derived from the full celculated values, rounded down to
one place of decimals, excapt for those marked with an asterisk {*), whjch
have been roundsd down to the nearest praferred number, because the
nominal sizes of the chain are giso preferred numbers.
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