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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of
national standards bodies (ISO member bodies). The work of preparing International
Standards is normally carried out through ISO technical committees. Each member
body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, govern-
mental and non-governmental, in liaison with 1SO, also take part in the work.

Draft International Standards adopted by the technical committees are circulated to
the member bodies for approval before their acceptance as International Standards by
the ISO Council. They are approved in accordance with ISO procedures requiring at
least 75 % approval by the member bodies voting.

International Standard 1SO 7593 was prepared by, Technical Committee 1ISO/TC 111,
Round steel link chains, lifting hooks and accessories:

Users should note that all International Standards undergo revision-from-tifme to time
and that any reference made hereintosanylothercinternational:Standard: impliestits
latest edition, unless otherwise stated.
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INTERNATIONAL STANDARD

1SO 7593-1986 (E)

Chain slings assembled by methods other than welding —

Grade T(8)

1 Scope and field of application

This International Standard specifies the requirements, method
of rating and testing of single-, two-, three- and four-branch?)
chain slings assembled by methods other than welding, using
grade T(8) chain conforming to ISO 1834 and ISO 3076,
together with the appropriate range of components.

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

2 References

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

ISO 1834, Short link chain for lifting purposes — General con-
ditions of acceptance.

1SO 3056, Non-calibrated round steel link lifting chain and
chain slings — Use and maintenance.

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

ISO 4778, Chain slings of welded construction — Grades M(4),
S(6) and T(8).

ISO 7597, Forged steel lifting hooks with point and eye for use
with steel chains of grade T(8).

ISO 8539, Forged steel lifting components for use with grade
T(8) chain.
3 Definitions

3.1 chain sling : An assembly consisting of chain or chains
joined to upper and lower terminal fittings suitable according to

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

the requirements of this International Standard for attaching
loads to be fitted to the hook of a crane or other lifting
machine. (See figures 1 to 4.)

3.2 master link : A link forming the upper 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 to 4.)

3.3/ lintermediate master link : A link used to connect one
or two branches of a sling to a master link. (See figures 3
and 4.)

3.4/ O:‘mechanical joining device : A means of connection,
which does not depend on welding, between a chain and
another component. It may be integral with the component or
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 a sling, remote from the master link or
upper terminal.

3.6 proof force, F, : A force applied as a test to the whole
sling or a force applied as a test to a section 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.

3.8 working load (WL) : The maximum mass which a sling
should be used to sustain in a particular stated service.

3.9 competent person : A designated person, qualified by
knowledge and practical experience, and with the necessary in-
structions to enable the required examination to be carried out.
(See clause 9.)
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NOTE — The sling shown in figure 1 is an example of a typical form of a single-branch sling; figure 1 is intended to illustrate the terms used, but is not
intended 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 a typical form of a double-branch sling; figure 2 is intended to illustrate the terms used, but is not
intended to limit the design of the sling.

| Figure 2 — Double-branch sling
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NOTE — The sling shown in figure 3 is an example of a typical form of a three-branch sling; figure 3 is intended to illustrate the terms used, but is not
intended to limit the design of the sling.

Figure 3 — Three-branch sling
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Mechanical joining device

NOTE — The sling shown in figure 4 is an example of a typical form of a four-branch sling; figure 4 is in
tended to limit the design of the sling.

Figure 4 — Four-branch sling

tended to illustrate the terms used, but is not in
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NOTE — Typical examples of mechanical joining devices are shown in figure 5; the examples illustrated are not intended to limit the design of
mechanical joining devices.

Figure 5 — Mechanical joining devices



4 Designations

4.1 General

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 from the inside of the lower terminal fitting to the inside
of the upper terminal fitting. (See figure 1.)

4.4 Grade of sling

The nominal grade of a sling, for the purpose of its designation
in accordance with this International Standard, shall be the
same as the grade of the chain used, i.e. T(8). (See clause 1.)

4.5 Rating

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

5 Design and construction

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

B.2 Egg- or pear-shaped links, i.e. those having differing radii
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 lower ter-
minals shall be parallel-sided, unless similar safeguards can be
introduced to prevent wedging action.

5.3 The system shall 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.

6 Dimensions, tolerances and mechanical
properties

6.1 Chain

The dimensions and tolerances of the chain shall be in accord-
ance with 1SO 3076.
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6.2 Master links and intermediate master
links

6.2.1 The inside dimensions and the section of the material
shall be such that

a) the master link fits on a crane hook with a working load
limit 1,25 times greater than that of the sling;

b) the inside width of the master link is not less than
1,2 times the maximum width of the crane hook defined in a);

c) for slings with hooks as lower terminals, unless another
means of securing the hooks when not loaded is provided,
the inside dimensions and section are such as to allow the
lower terminals 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 section, but the section of the material
shall be chosen so that

a) after proof loading (see clause 11), the master link and
intermediate master links do not show any significant per-
manent deformation;

b) * the total 'ultimate elongation shall be at least 17 %1);

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

6.3 Cbower-terminal links

6.3.1 The dimensions of the lower 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

a) after proof loading (see clause 11), the lower terminal
links do not show any significant permanent deformation;

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

c) the minimum ultimate strength shall be not less than
that specified for the chain.

NOTE — A method for calculating the section of parallel-sided master
links, intermediate master links and lower terminal links is given in
1SO 4778.

6.4 Mechanical joining device

The assembled mechanical joining device shall have load-
carrying capabilities not less than those of the chain with which
it is connected in a sling assembly. Load-carrying capabilities
include, for example, working load limit, proof force and
minimum ultimate strength.

1) This value does not apply to forged links having integral mechanical joining devices. However, in such cases, sufficient elongation should be

achieved to demonstrate the ductility of the links.
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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 reach ordered by a purchaser

* Z chain link pitches.

6.5.2 When constructing a multi-branch sling, the difference
in reach between the longest and shortest branches when
measured under equivalent tension shall not exceed 10 mm for
nominal reaches up to 2 m. For nominal 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 1ISO 3076;

b) components which are covered by relevant ISO, Inter:
national Standards, e.g. ISO 7597, shall' comply" with' the
requirements specified in those International Standards;

c) components for use with grade T(8) chain which are
not covered by ISO International Standards shall comply.
with the material requirements, specified in 7.2,

7.2 Material requirements for components
not covered 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 electric or
an oxygen-blown process and shall possess reliable forging
quality.

In its finished state, as supplied to the component manufac-
turer, the steel shall comply with the requirements specified in
7.2.1.2, as determined by check analysis on the billet, bar or
finished component.

7.2.1.2 Specific requirements
The steel shall be fully killed and shall contain alloying elements
in sufficient quantities to guarantee the mechanical properties
of the component after appropriate heat treatment. The alloy
steel used shall contain at least two of the following alloying
elements :

— nickel;

— chromium;

— molybdenum.

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

Table 1 — Sulfur and phosphorus content

Maximum content, % (m/m),
Element as determined by
cast analysis check analysis
Sulfur 0,035 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 ISO 643. This could be achieved, for
example, by ensuring that it contains sufficient aluminium or an
equivalent element to permit the manufacture of components
stabilized against strain-age embrittlement during service; a
minimum value of 0,02 % (m/m) of metallic aluminium is given
for guidance.

Within the limitations specified above, it is the responsibility of
the component manufacturer to select steel so that the finished
component, suitably heat-treated, complies with the require-
ments for the mechanical properties specified in this Inter-
national Standard.

7:2:2 “Heat'treatment

Before proof-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 a maximum temperature of
400 °C (see ISO 3056) without impairment or change to their
metallurgical and mechanical properties when returned to room
temperature. When requested, for verification, sample compo-
nents shall be tested after they have been re-heated to 400 °C,
maintained at that temperature for 1 h and then cooled to room
temperature.

8 Manufacturing methods and workmanship

8.1 Master links, intermediate master links
and lower terminals

These components shall be forged, or formed and welded.

Welding methods (where applicable), workmanship and form
shall be such that the mechanical properties in clause 6 are
achieved.

8.2 Manufacturing test force

In the course of manufacture, the heat-treated components,
other than chain, shall be subjected to a force at least equal to
the proof force specified in clause 11. Chain complying with
ISO 3076 has been subjected to a force of at least 60 % of the
minimum ultimate strength (see ISO 3076 : minimum breaking
force).



8.3 Assembly

The assembly of the sling should only be undertaken by per-
sons acting in accordance with the chain and component
manufacturers’ instructions.

8.4 Test data

Upon request to prove design, the chain or component
manufacturer shall supply test data representing an actual test
on any component, equivalent to that supplied.

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

a) the sling shall, when required by agreement between
purchaser and supplier or where required by national regula-
tions, be subjected 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
competent person to ensure freedom from defects provided
that each component has been(certified as/having been
tested with a force at least equal to the manufacturing test
force (see 8.2).

10 Rating

10.1 Single-branch slings

Single-branch slings shall be rated at a working load limit equal
to that of the chain used in their construction.

10.2 Multi-branch slings

NOTE — This sub-clause applies to symmetrically distributed loads.

10.2.1 General

There are two alternative methods of rating multi-branch
slings, i.e.

— Uniform load method (see 10.2.2 and table 2)

The slings are rated at a uniform working load limit for any
angle between branches of 0° to 90° (0° to 45° to the ver-
tical) or, additionally, at a uniform working load limit for any
angle between branches of 90° to 120° (45° to 60° to the
vertical).

— Trigonometric method (see 10.2.3 and table 3)

The slings are rated at a working load limit according to the
particular angle between branches at which the sling is to be
used; for this purpose, reference is usually made to
trigonometric tables.
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10.2.2 Uniform load method

10.2.2.1 Double-branch slings

For all angles between branches from 0° to 90° (0° to 45° to the
vertical), the working load limit (WLL) is given by the formula

WLL = 1,4 x WLL of a single branch

When additionally marked for angles between branches of 90°
to 120° (45° to 60° to the vertical), the working load limit (WLL)
is given by the formula

WLL = WLL of a single branch

10.2.2.2 Three- and four-branch slings

For all angles between branches from 0° to 90° (0° to 45° to the
vertical), the working load limit (WLL) is given by the formula

WLL = 2,1 x WLL of a single branch

When additionally marked for angles between branches of 90°
t0120°/(45° to 60°to the vertical), the working load limit (WLL)
is given by the formula

WLL ="1,5 x 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 x S.
(See figure 7.)

In the case of a four-branch sling, the angle between branches shall be
that between diagonally -opposite branches.

10.2.3 Trigonometric method

10.2.3.1 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

10.2.3.2 Three- and four-branch slings

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

WLL = 3 x WLL of a single branch x cos 8

NOTE — In the case of a four-branch sling, if proper measures are
taken to achieve the equal distribution of the load between each
branch, all four branches can be considered as supporting the load.
The rating of a four-branch sling may, in such circumstances, be based
on the formula

WLL = 4 x WLL of a single branch x cos 8
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