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INTERNATIONAL STANDARD

1ISO 4778-1981 (E)

Chain slings of welded construction —

Grades M (4), S (6) and T (8)

1 Scope and field of application

This International Standard specifies the requirements,
methods of rating and testing of single, two, three and four
branch? welded chain slings of grades M (4), S (6) and T (8)
using chain conforming to 1ISO 1834, 1SO 1835, ISO 3075 and
ISO 3076 together with the appropriate range of components.

This International Standard does not apply to mechanically
joined slings or welded slings: having, branches\ of, unequal
nominal reach.

2 References

ISO 1834, Short link chain for Jifting purposes| —i/General.cop-
ditions of acceptance.

ISO 1835, Short link chain for lifting purposes — Grade M (4)
non-calibrated, for chain slings, etc.

ISO 2766, Single lifting hooks with shank — Capacity up to
25 tonnes — Grades M, P, S (T, V) — Hammer and drop
forged hooks.

ISO 3075, Short link chain for lifting purposes — Grade S (6),
non-calibrated, for chain slings, etc.

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

3 Definitions

3.1 chain sling : An assembly consisting of chain or chains
joined to upper and lower terminal fittings suitable according to
the requirements of this International Standard for attaching
loads to be lifted to the hook of a crane or other lifting machine
(see figures 2 to 5).

3.2 master link : A parallel-sided link forming the upper ter-
minal fitting of a chain sling by means of which it is attached to
the hook of a crane or other lifting machine (see figures 2 to 5).

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

3.3 intermediate master link : A link used to connect two
or more branches to a master link (see figures 2 to 5).

3.4 joining link : A link fitted to the end of a chain to con-
nect it either directly or through an intermediate link to an up-
per or lower terminal fitting (see figures 2 to 5).

3.5 intermediate link : A link used to form a connection
between the'terminal fitting and the joining link fitted to the
chain (see figures 2 to 5).

3.6 lower terminal : A link, hook or other device fitted at
the end of a branch remote from the master link or upper ter-
minal.

3.7 proof force : 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 10).

3.8 working load limit : The maximum mass which a sling
is designed to support in general service.

3.9 working load : The maximum mass which a sling
should be used to support in a particular stated service.

4 Designations

The following designations should be used in specifying slings
to this International Standard.

4.1 Nominal size

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

The nominal size of each individual master link, joining or in-
termediate link where it is of round section is the nominal
diameter of the material from which it is made.
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4.2 Nominal reach of sling

The nominal reach 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 figures 2 to 5.)

4.3 Grade of a sling

The nominal grade of a sling, for the purpose of its designation
under this International Standard, shall be the same as the
grade of the chain used, i.e. M (4), S (6) or T (8) (see clause 1).

4.4 Rating

The rating of the chain sling shall be as specified in clause 9.

5 Construction

Some examples of chain slings conforming to this International
Standard are shown in figures 2 to 5.

Joining links and intermediate links may be
a) parallel sided links or

b) egg-shaped links, these being links with differing radii
at either end, i.e. pear-shaped.

Egg- or pear-shaped links shall not be used as master links or,as
lower terminals in any situation where the link could:bejin-
verted, leading to a wedging action and subsequent distortion
of the link.

6 Dimensions and tolerances

The dimensions and tolerances of the chain, master links, join-
ing links and intermediate links used in the construction of
chain slings conforming to this International Standard shall be
as follows :

6.1 Chain

The dimensions and tolerances of the chain shall be in accord-
ance with the appropriate International Standards listed in
clause 1.

6.2 Master links and intermediate master links

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

a) the master link fits on an ISO grade M hook two sizes
larger than the rating of the sling (see tables 1 and 2);

b) the inside width of the master link is not less than
1,2 times the maximum width (L) of the hook section
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 10) the master link and
intermediate master links do not show any significant per-
manent deformation (see also 8.1);

b) the minimum elongation at breaking is at least that of
the corresponding grade of chain.

6.3 Lower terminal links, joining links and
intermediate links

6.3.1 The number and internal dimensions of lower terminal,
joining and intermediate links shall be such as to ensure free ar-
ticulation of the links.

6.3:2 /The section of the -material shall be such that :

a) | (after/proof Joading (see clause 10) the lower terminal,
joining and intermediate links do not show any significant
permanent deformation (see also 8.1);

b} "the minimum elongation at breaking is at least that of
the' corresponding grade of chain.

NOTE — A method of calculating the sections of master links and in-
termediate links is given in the annex.

6.4 Eyehooks

Eyehooks shall be compatible with the chain (see 6.1). (An
International Standard covering eyehooks is in preparation.)

6.5 Tolerances

When constructing the sling, a tolerance of * 2 Jinks is per-
missible on the nominal reach ordered by the purchaser. After
proof loading, the difference between the longest and shortest
branches of a multi-branch sling, when measured under a ten-
sion of 1/5 of the working load limit, shall not exceed 6 mm for
branches up to 2 m in length. For slings in excess of 2 m, the
difference between the longest and shortest branches may be
increased by 3 mm/m.

7 Materials

The materials used in the manufacture of components shall
meet the conditions laid down in the International Standard for
the appropriate grade of chain.



8 Manufacturing methods and workmanship

8.1 Master links and intermediate master links

Welding methods (where applicable), workmanship, materials,
form and heat treatment of master links shall be such as to en-
sure that the ratio between the breaking force and the ap-
propriate proof force is not less than 2 : 1 up to working load
limits of 25 t (see figure 1).

8.2 Lower terminal links, joining links and
intermediate links

Welding methods (where applicable), workmanship, materials,
form and heat treatment of links shall be such as to ensure that
the breaking force is not less than the minimum breaking force
of the chain.

8.3 Heat treatment

All master links, intermediate master links, joining links,
intermediate links, lower terminals and chain shall, before
application of the proof force, be heat treated in such a way as
to ensure that they have the required mechanical and
metallurgical properties.

NOTE — No one but the chain manufacturer, his, licensee; or an
organization authorized by an appropriate authority,should be allowed
to weld or heat treat slings covered by this International Standard.

Where chain assemblies need to be altered or repaired, this
should be undertaken only by'the manufacturer,-his licensee, 'or
a manufacturer authorized by an appropriate authority:

8.4 Test data

Upon request to prove design, the sling manufacturer shall sup-
ply test data representing an actual test of a master link
intermediate master link or joining link or lower terminal link or
intermediate link of equivalent size, shape, material and heat
treatment to the link supplied.

9 Rating

9.1 Single branch sling

Single branch slings shall have a working load limit equal to
that of the chain used in their construction.

9.2 Multi-branch slings

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

a) Uniform load method :

The slings are rated at a uniform working load limit for any
angle between branches of 0 to 90° (0 to 45° to the vertical)
or additionally at a uniform working load limit for any angle
between branches of 90 to 120° (45 to 60° to the vertical).
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b) Trigonometric method :
The slings are rated at a working load limit according to the
particular angle between branches at which the sling is to be

employed; for this purpose reference is usually made to
trigonometric tables.

9.2.1 Uniform load method
a) Double branch slings :

For all angles between branches from 0 to 90° (0 to 45° to
the vertical)

WLL = 1,4 x WLL of a single branch made from similar
chain

When additionally marked for angles between branches of
90 to 120° (45 to 60° to the vertical)

WLL = 1 x WLL of a single branch made from similar
chain

b) Three and four branch slings :

For all"angles between branches from 0 to 90° (0 to 45° to
the vertical).

WLL = 2,1 x WLL of a single branch made from similar
chain

When additionally marked for angles between branches of
90'to 120° (45 to 60° to the vertical)

WLL = 1,5 x WLL of a single branch made from similar
chain.

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 f
(see figure 6).

In the case of a four branch sling the angle between branches

shall be that between diagonally opposite branches (see
figure 6).

9.2.2 Trigonometric method
a) Double branch slings :
WLL = 2 x WLL of a single branch x cos 8

b) Three and four branch slings :

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

9.3 Nominal rating

The nominal rating of any multi-branch sling whether rated by
the uniform load or trigonometric method shall be the WLL for
that sling when used at an angle of 90° between the branches
(45° to the vertical).
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10 Proof force

After final heat treatment, slings with accessories shall be
tested as an assembly; multi-branch chain slings shall be tested
in sections.

Individual sections of the chain slings shall be subjected to
twice the force to which that section will be subjected, when

the assembly is subjected to its working load limit in accord-
ance with the following plan.

10.1 Method of proof loading where uniform load method of
rating is used. (See figure 1.)

10.2 Method of proof loading where trigonometric method
of rating is used.

PL,

Single branch

- PL

PL

/)
//

Three branch

ED— )

10.2.1 Double branch slings

The proof force on each branch of a double branch sling shall
be twice the working load limit of the chain. The proof force on
the master link shall be four times the working load limit on the
chain.

10.2.2 Three and four branch slings

The proof force on each branch of a three or four branch sling
shall be twice the working load limit of the chain. The proof
force for the master link shall be six times the working load limit
of the chain. For intermediate master links, the proof force shall
be four times the working load limit of the chain.

10.3 After completion of the proof loading and removal of
the force, the sling shall be carefully examined by a competent
person and any faulty components replaced.

PL

\\I'I

Double branch

PL,
N PLg
L—— A
T %
X

Four branch

Factors for
PLy | PLy | PL3

Working load limit

1,0 1.4 | 21

Proof force (2 x WLL)

20 (28 | 42

NOTE — For WLL over 25 t it is permissible to apply proof forces to the
links PLy and PL3reduced in accordance with ILO Recommendations.

Figure 1 — Factors for proof loading



11 Marking

The following information shall be shown on a metal tag or
label permanently attached to the master link or to a link im-
mediately adjacent to it. Alternatively, all or part of the informa-

tion may be marked on the master link provided the mechanical
properties of the link are not significantly impaired.

11.1  For single branch slings :
a) working load limit (kg or t);
b) individual identification number or symbol;
c) grade [M (4), S (6) or T (8)];
d) manufacturer’s name or symbol;
e) size of chain (optional);

f) other information as agreed between the user and
manufacturer.

11.2 For slings rated uniformly for_use with'angles 0 to 90°
(0 to 45° to the vertical) :

a) the working load limit in kilograms or tonnes, thus
WLL (kg or t) 0 to 90° (0 to 45° to the vertical);

b) individual identification number or symbol;

c) grade [M (4), S (6) or T (8)];

d) manufacturer's name or symbol;

e) size of chain (optional);

f) number of branches;

g) other information as agreed between the user and
manufacturer;

h) additionally there may be marked on the tag or label or
on a separate tag or label attached in a similar manner, the
working load limit applicable for use between 90 to 120° (45
to 60° to the vertical), thus

WLL (kg or t) 90 to 120° (45 to 60° to the vertical).
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11.3 For slings rated for use with trigonometrical tables :

a) working load limit at 90° between the branches (45° to
the vertical), thus

WLL (kg or t) 90° (45° to the vertical);

b) individual identification number or symbol;
c) grade [M (4), S (6) or T (8)];

d) manufacturer’'s name or symbol;

e) size of chain (optional);

f)  number of branches;

g) other information as agreed between the user and
manufacturer.

11.4 If a tag or label described in 11.1, 11.2 or 11.3 becomes
detached, the chain sling may be used only in accordance with
the rating shown on a remaining tag or label. If no tag or label
remains, the chain sling should be taken out of service if the
necessary information is not marked on the master link itself.

12 . Certification

Every sling shall be provided with a dated test certificate giving
the following information :

a) _name of manufacturer or supplier;

b) establishment where the sling was proof tested;
c) identification mark or symbol (see clause 11);

d) type of sling (see clause 5);

e) size and grade of chain;

f) nominal reach;

g) proof force or proof forces applied;

h) working load limit;

j) working load where stated service demands;

k) certification that the sling was proof tested and then ex-
amined by a competent person.
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13 Working load limits

Table 1 — Working load limits for chain slings rated 0 to 90° between branches; hooks on which master links are required

to fit

NOTE — These values are based on the uniform load method of rating (see 9.2.1).

1 2 3 4 ] 5 6 7
Size of chain in grade Working load limit
To fit grade M
M (4) S (6) T (8) Single branch Double branch Three and four crane hook
branch
mm mm mm t t t t
1
—————— S R
/ 1,25
/ ;T T T T - - -
/ 1,6
6,3 0,63 // o8 /|, 13 2,0
_____ - SRS .
7,1 5,0 0,8 - 11 W 1,6 2,5
_____ - — 7 R
- /
80 63 L A 4 AL N 32
9,0 7.1 63 1,25 ” N rAREDY: 4,0
10,0 8,0 7.1 16 1 2,2 1w 3,3 5,0
_____ - 2/ -
7 4
11,2 9,0 8,0 2,0 - 2,8 7N 4,2 6,3
_ISO 47784981 " _ / -
12,6 10,0 90 25 st 35 94418b-936:2 8,0
_____ - o N L
- /
14,0 11,2 10,0 32 P 4,4 ; 6,7 10,0
——— . __/ / e b
16,0 12,5 11,2 4,0 47 56 /. 8a 12,5
b
—— A ——— | ——t -
18,0 14,0 12,5 5,0 < 7,0 /' /7 105 16,0
_____ 7 /___._..__/ //_____._.._______
20,0 16,0 14,0 6,3 d 8,8 // / 13,2 20,0
—_——— 7| e e o e —
7 /
2.4 18,0 16,0 8,0 d 11,2 // / 16,8 25,0
_____ e —_—— P
~
25,0 20,0 18,0 10,0 A 14,0 17 210 32,0
_____ P //_____________
28,0 22,4 20,0 12,5 pd s s %2 40,0
—— 7 | e e e —_— e — — e —_——
e /1 7
32,0 25,0 22,4 16,0 A 24 7, 33,6 50,0
36,0 28,0 25,0 20,0 7 280 y / 42,0 63,0
————— / — — — — —

EXPLANATORY NOTE — Columns 1, 2 and 3 give the sizes of chain in each grade necessary to produce, single, double and three and four branch
slings of the ratings 0 to 90° (0 to 45° to the vertical) shown in columns 4, 5 and 6. The single branch slings are in the R 10 Renard series. The rating of
the double, and three and four branch slings are derived from the single by multiplying by 1,4 and 2,1 respectively. These factors are not in the R 10
series and therefore the double, three and four branch are only approximately in the series.

The dotted lines connect the ratings of slings for which the master link is required to fit on the same grade M hook (see 6.2.1).

For example, a 5,6 t double branch sling (column 5) reading to the left, on the same line, will be made in 11,2 mm size grade T (8) chain, 12,5 mm size
grade S (6) chain, 16 mm size grade M (4) chain, and following the dotted line to the right, the master link is required to fit on an 8 t grade M crane

hook.
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Table 2 — Working load limits at 90° between branches (45° to the vertical) and hooks on which master links are required
to fit, for slings made from chain in temporary additional sizes (ISO 1835,3075, 3076)

NOTE — These values are based on the trigonometric method of rating (see 9.2.2).

Limit values in tonnes

1 2 3 4 5 6 7 8 | 9 10
Grade M (4) (ISO 1835) Grade S (6) (1SO 3075) Grade T (8) (1ISO 3076)
Single Double Three and Single Double | 'Mree and Single Double Three and
branch branch four branch branch four branch branch four
€ branch branch branch
s 2 s 2 s s = s 2 s s 2 s S | =
© 8 ) 3 ) @ % o 8 [ [} S m @ ©
B ® ® & B ® s ® ® ® B © B & ®
£ ot E S 1ZE | 2| E S EI 2V E|SIEVZ|E| 2| E| 2
s | By | ElE | Els B Bl E]s 8 3|3 5|8
3 S T S PP SN o - - o - - - T = - B o - It
Q Q Q CL Q
" x X< 1 - [ e S —
e S e S e 5 b S ps S e ) pe S s S e S e
neE| =2 e S = 2 = s = 2 P 2 = S [ 2 = B3 =
6,0 0,57 1,0 0,8 1,25 1,2 2,0 0,9 1,6 1,2 2,0 1,9 3,2 1.1 2,0 1,5 2,5 2,3 4,0
7,0 0,78 1,25 11 2,0 16 2,5 1,2 2,0 1,6 2,5 2,5 4,0 1,5 2,5 2,1 4,0 3,1 5,0
8,7 1,2 2,0 1,6 2,5 2,5 4,0 1,9 3,2 2,6 5,0 4,0 6,3 2,4 4,0 3,3 6,3 5,0 8,0
9,5 1,4 2,5 1,9 3,2 2,9 5,0 2,2 4,0 3,1 5,0 4,6 8,0 2,8 5,0 3,9 6,3 59| 10,0
10,3 1,7 3,2 2,4 4,0 3,6 6,3 2,6 5,0 3,6 6,3 55 | 10,0 3,3 6,3 4,6 8,0 70| 12,5
11,0 1,9 3,2 2,6 5,0 4,0 6,3 3,0 5,0 4,2 8,0 6,3 | 10,0 3,8 6,3 53| 10,0 8,0| 12,5
12,0 2,3 4,0 32 5,0 4,8 8,0 3,6 6,3 5,0 8,0 7,6 | 12,5 4,6 8,0 6,5| 12,5 9,7 | 16,0
13,0 2,7 5,0 3,8 6,3 57 |10,0 4,2 8,0 59 | 10,0 89 | 16,0 54| 10,0 76| 125 11,4 | 20,0
13,5 2,9 5,0 4,1 8,0 61 10,0 4,5 8,0 6,3 | 10,0 9,5 | 16,0 58| 10,0 82| 16,0| 12,3 | 20,0
16,7 4,4 8,0 6,2+°(10,0 9,3 | 16,0 7,0 | 12,5 98 | 16,0 | 148 | 25,0 89| 16,0 | 12,5 20,0 18,8 | 32,0
19,0 5,7 10,0 8,0 112,5 12,0 | 20,0 9,1 16,0 | 12,8 [ 250 | 19,3 | 32,0 11,5 20,0 16,2 32,0 | 24,3 | 40,0
20,6 6,8 12,5 9,6 |16,0 14,4 | 25,0 | 10,7 |20,0 | 151 |250 |22,6 | 40,0 13,5 25,0 | 19,0 32,0 | 28,6 | 50,0
25,4 110,3 (20,0 14,5 |25,0 21,8 |40,0 | 16,2 | 32,0 [229 (400 |34,3 (63,0 [*155|* 25,0 (*21,9|* 40,0 |* 32,8 |* 63,0
30,0 | 14,4 (25,0 20,2 |40,0 30,5 | 50,0

* 22,0 mm size chain'in grade T (8).
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14 Examples of chain slings

Figures 2 to 5 are intended to show examples of typical forms of sling and to illustrate the terms used; they are not intended to limit
the design of slings.

Master link

Intermediate links
(if required)

Joining links

Chain

Sling hook or other
terminal fitting

Figure 2 — Single branch sling
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