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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, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
ical standardization.

electrotechn

The proced

on the ISO lis

Any trade ng
constitute ar

For an expl3
expressions
World Trade
URL: www.id

Hrawn to the possibility that some of the elements of this document may,be the subj

4. ISO shall not be held responsible for identifying any or all such patent rights. Det
ights identified during the development of the document will be in the Introduction a

t of patent declarations received (see www.iso.org/patents).

me used in this document is information given for the conveniéence of users and do
endorsement.

ination on the voluntary nature of standards, the meaning of ISO specific term
related to conformity assessment, as well as information about ISO's adherence f{
Organization (WTO) principles in the Technical\Bdrriers to Trade (TBT) see the foll
o.org/iso/foreword.html.

This documd
components (

This second
revised.

The main ch

correspd

nt was prepared by Technical Committee 1SO/TC 111, Round steel link chains, chain
ind accessories, Subcommittee SC 3, Coniponents and accessories.

edition cancels and replaces the first edition (ISO 4779:1986), which has been techn

inges compared to the previous edition are as follows:

limitatian of the materials used to’stainless steels;

nding adaptation-ofithe alloy elements and heat treatment;

reductio|

includin
require

of the sizesycorresponding to the related nominal chain sizes;

b detailed formulae base for calculation of dimensions, working load limits and mech
ents im-Ahnex A.

e are
br the
ith the

ect of
hils of
ind /or

S not

s and
o the
bwing

5lings,

ically

hnical

bdy. A

© ISO 2021 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=b1d071a7b7b28a18012806126f58786f

INTE

RNATIONAL STANDARD

ISO 4779:2021(E)

Chain components for lifting purposes — Forged eye hook
with point and latch — Grade 4, stainless steel, solution

annealed

1 Scope

This ilocument specifies the requirements for forged eye hooks with point and latch of grade 4 from
stainless steel and solution annealed for use preferably as a component in chain Slings of welded
constpuction of grade 4 from stainless steel and solution annealed.

IMPQRTANT — For other applications, e.g. steel wire rope slings or textil¢ slings, it is important
that the hook design is checked to ensure its fitness for a safe use.

NOTE|1  The grade for the hook according to this document is taken from thegrade of the sling chain according
to ISQ 1835. Both (sling chains and hooks) have identical scopes and valdes*for the working load limit, WLL,
according to Table 2 and values for the mechanical requirements according to Table 3. Thus, the dir¢ct correlation
of hodks to the sling chain is given by the WLL and especially the code{system on the product bpdy itself. The
gradeof the hook does not define any values of the tensile strength gfithe hook material. For further information,
see Annex B.

The range of the nominal diameter, d,, of the associated sling chain according to ISO 1835 |s from 4 mm
to 22 mm.

Hook§ according to this document are for use in-the temperature range -100 °C to +400 °C|.

Thesg hooks are solution annealed in the (finished condition and can therefore be ysed without
restrictions with regard to the corrosion résistance of the steels according to 5.1.

NOTE|2  The term “eye hook with pointand latch” is taken from ISO 1837:2003, Figure 5.

2 Normative references

The fpllowing documents‘are referred to in the text in such a way that some or all of their content
constjtutes requirements’of this document. For dated references, only the edition cited applies. For
undafed referencesythe’latest edition of the referenced document (including any amendménts) applies.
ISO 1B35, Round\steel short link chains for lifting purposes — Medium tolerance sling chains — Grade 4,
stainlss steel

ISO 1837, Lifting hooks — Nomenclature

[SO 345Z-T, Non-destructive testing — Penetrant testing — Part 1. General principles

ISO 7500-1, Metallic materials — Calibration and verification of static uniaxial testing machines — Part 1:
Tension/compression testing machines — Calibration and verification of the force-measuring system

ISO 8539, Forged steel lifting components for use with Grade 8 chain

ISO 13385-1, Geometrical product specifications (GPS) — Dimensional measuring equipment — Part 1:
Design and metrological characteristics of callipers

ISO 16143-2, Stainless steels for general purposes — Part 2: Corrosion-resistant semi-finished products,
bars, rods and sections

EN 10228-2, Non-destructive testing of steel forgings - Part 2: Penetrant testing

© IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=b1d071a7b7b28a18012806126f58786f

ISO 4779:2021(E)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 1837, ISO 8539 and the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at https://www.electropedia.org/

— ISO Onlin
3.1

e browsing platform: available at https://www.iso.org/obp

nominal sizf

combination|of numerical values without units for designation and ordering purposes, which inchates
the nominal fliameter of the associated round steel link chain and the grade of the forged cempon

EXAMPLE

3.2
test force
Fr

force applied to the hook during the tensile test

4 Dimen§s

41 DimeI

The bases fo

nt

10-4

ions and designation

sions

calculation of the values for the dimensionlimits listed in Table 1 are given in Anfex A.

The correspgnding dimension letters are shown in Figuire’l. The specified values are absolute lim|its.

The geometry of the hook is not specified in detail. Therefore, Figure 1 specifies only where the

dimension values according to Table 1 are measuved.

© ISO 2021 - All rights reserved
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=
Key
A bpr diameter D  seatdiameter L -\ inner length
B ppint hight E  eye dimension M outer length, see 5.6.3
C throat opening H seathight W seat width

Prefefred nominal sizes are given in Table 1,Column 1. Other nominal sizes may be used,

Figure 1 — Dimensions of hooks

correpponding dimensions are calculatedih.accordance with Annex A.

Table 1 — Dimension limits

provided the

Dimensions|in millimetres
1 2 3 4 5 6 7 8 9 10
Nominal A B C C D E H L w
sjze max min min max min min max max max
44- 4 10 12 11 14 15 10 17 62 12
6|- 4 15 17 16 21 22 15 26 93 17
8- 4 21 23 22 27 30 20 34 124 23
10 -4 26 29 27 35 38 25 44 157 29
13-4 33 38 35 45 49 33 56 202 38
16 - 4 41 47 43 55 60 40 69 248 46
18-4 46 52 48 61 67 45 77 277 52
20-4 51 58 54 69 75 50 86 311 58
22-4 56 64 59 75 82 55 94 340 64

4.2 Designation

The designation of the hook shall be in accordance with the general format given in Figure 2.

© IS0 2021 - All rights reserved
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Nominal size {

021(E)

Hook ISO 4779 10

Quantity

Denomination

ISO number
Nominal diameter

Grade number

Figure 2 — General format

5 Requi

ments

5.1 Materjal

The steel usied shall be austenitic stainless steels with molybdenum and shall-be resistant a
intergranulaf corrosion.

NOTE1 Fo
316-35-Iacco

NOTE2  Th|

with an ext
conditions a

After solutio:[x

NOTE3 Ac
S$31635, wher]
1.4571, AISI/Y

5.2 Manu

The hook sh
including cra

example the steel with the ISO name X6CrNiMoTi17-12-2 respectively with the ISO numbe
ding to ISO 15510.

e resistance against pitting corrosion will be increased by alloying with molybdenum.

annealing, intergranular corrosion is unlikely at a.service temperature of +400 °
a low carbon content of the steel. To avoid this“orrosive attack under severe s¢
d with higher carbon contents of the steel, a stabilization with titanium is recomme

cording to ISO 15510, the above-mentioned stainless steel is also well known under the n

e 35 means titanium added. Internationally~equivalent numbers of the steel according to J
AE 316Tiand UNS S31635.

facture

all be drop forged hot in-one piece. It shall be free from any harmful surface dg
cks.

5.3 Heat

eatment

r
The hooks 51a11 be solutiennannealed within a temperature range of 1 020 °C to 1 120 °C requiy

[SO 16143-2
passivation ¢

hnd cooledizapidly by water. The enhanced corrosion resistance of each hook requir
f the surface by pickling after heat treatment to obtain a smooth surface condition.

rainst

- 4571

C and
brvice
hded.

imber
.1 are

fects,

ed by
bs the

5.4 Dime1lsions

It is the responsibility of the manufacturer to select the nominal dimensions and tolerances from the
dimension limits according to Table 1, so that the finished hook complies with the mechanical properties
specified in this document.

The dimensions shall be as given in Table 1, columns 2 to 10.

The geometry of the eye shall be designed to cover a diameter equal to eye dimension, E, but the eye

needs not to

In addition, t

be circular.

he following requirements shall be met:

a) the actual point height, B, shall be equal to or greater than the actual throat opening, C;

b) the actual throat opening, C, shall not exceed 90 % of the actual seat diameter, D;
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c) thelatch shall be capable to close over the actual bar diameter, 4;

d) the actual bar diameter, 4, shall not exceed 90 % of the actual throat opening, C

ISO 4779:2021(E)

e) for direct use in wire rope slings and textile slings, the actual eye dimension, E, should be larger

than the value given in Table 1.

5.5 Working load limit, WLL

Table 2 gives values for the working load limit, WLL, specified by ISO 1835. For other nominal sizes, the

values for the working load limit, WLL, shall be calculated in accordance with A.2.

Table 2 — Working load limit

1 2
Working load limit
Nominal size

WLL

t
4-4 0,25
6-4 0,56
8-4 1,00
10 -4 1,60
13-4 2,65
16-4 4,00
18-4 5,00
20-4 6,30
22-4 7,50

5.6 |Mechanical properties

5.6.1| General

Hook§ according to this dgcument shall comply with the mechanical requirements as giv

columns 2 and 3.

Table 3 — Mechanical requirements

bn in Table 3,

1 2 3
Nominal size Test force Breaking force

Fyp Fy

RN RN
min
4-4 5,0 10,0
6-4 11,2 22,4
8-4 20,0 40,0
10-4 31,5 63,0
13-4 53,0 106
16 -4 80,0 160
18-4 100 200
20-4 125 250
22-4 150 300

© IS0 2021 - All rights reserved
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5.6.2 Test force, F;

Each hook shall be capable of sustaining the test force, Fr, specified in Table 3, column 2, calculated on
the bases given in Annex A.

5.6.3 Elongation at test force

Following the removal of the force, the dimensions shall be within the tolerances specified on the
component manufacturer’s drawings. In no case shall any dimension alter by more than 1,0 % of the

initial dimen

sion after the test force has been applied and removed.

5.6.4 BredKingTorce, Fg

Each hook shall have a breaking force, Fg, at least equal to that specified in Table 3, colfimf 3. The
values for the breaking force, F, are calculated on the bases given in Annex A.

5.6.5 Defgrmation

On completign of the static tensile test there shall be a clearly visible widening of the throat op¢ning.

The dimensi
the load.

5.7 Surfaq

Hooks shall pe free from scale, surface cracks or notches whichdmpair their usability.

The verificaf
notches take

6 Tests

6.1 Qualif

All tests shalll be carried out by a competent person as defined in ISO 8539.

6.2 Typet

6.2.1 Geng

Type tests d¢
laid down in

The purpose

e condition

ion of all hooks according to this document concerning actual indications of crack
5 place through the manufacturing examination according to 6.3.

ication of personnel

lests

bral

emonstrdte that hooks certified by the manufacturer as complying with the requirei
this document possess the mechanical properties specified in this document.

bn of the throat opening, C, shall have an increase of at least 100.% until it fails to systain

s and

nents

ofthese tests is to prove the design, material, heat treatment and method of manuf4

cture

of each nom

Tatsize of fimished ook Amny change im design, material specification, ieattrea

ent,

method of manufacture or in any dimension outside normal manufacturing tolerances which may lead
to a modification of the mechanical properties (specified in 5.6) shall require that the type tests are
carried out on the modified hook.

For the type

test, three hooks shall be selected for each nominal size.

Only if all three samples pass the type tests, the hooks of this nominal size comply to this document.

6.2.2 Dimension test

The dimensions of the hooks as specified in Table 1 shall be checked using a calliper in accordance with

[SO 13385-1.
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6.2.3 Surface test

After heat treatment and de-scaling, the surface of each hook shall be checked for cracks and notches
using dye penetrant examination in accordance with ISO 3452-1 or EN 10228-2.

Indications greater than 2 mm in length shall not be permitted. Indications may be removed by
grinding provided after removal the hook shall confirm to the dimensions and tolerances selected by
the manufacturer.

A final examination shall show no indications greater than 2 mm in length.

CAUTION — Care should be taken when removing indications to ensure that the direction and
roughness of grinding does not create starting points for fatigue Iailure and cause excessive
heating, which may have a local effect on the heat-treated conditions or may cause cracks.

6.2.4| Tensile test

6.2.4]1 Testing machine

The testing machine shall be calibrated in accordance with ISO 7500+1 ‘and shall comply with class 1 of
mach|ne range.

The machine shall be verified and adjusted as necessary by, a‘competent and independént person at
interyals not exceeding 12 months.

A signped certificate of the last examination shall be displayed prominently near the machipe.

The mpachine shall be equipped with an autographic recorder to record a force-extension-diagram.
6.2.42 Procedure

6.2.4{2.1 General

Durirlg the tensile test the force shall be applied to the hook axially without shock, using|test fixtures
with & diameter <50 % of the actiial seat diameter, D, and of the actual eye dimension, E.

The Hook shall be gripped_in-such a manner that it can be freely loaded. The force shalll be applied
smoothly until the end of-the test.

6.2.4{2.2 Test force, F;

Wher] the test ferce is applied it shall be simultaneously recorded in the force-extension dfagram.

6.2.42.3¢ \Elongation at test force

] b b b .l o | il o } 1 111 1 1 | . 1l . :
The IOITZAtIO at teSTTOTITT a5 SPTCITICU T J.0.0 SiTdil DT CITCTREU USIHIg a Catlper 11 accordance with

[SO 13385-1.

6.2.4.2.4 Breaking force, Fj

The value for the breaking force, Fj, is the maximum of the curve in the force-extension diagram.

6.2.4.2.5 Deformation
Based on the requirement of 5.6.5, at the end of the static tensile test the deformation is determined by

the actual dimension, C, in relation to the dimension at the start of the test using a calliper according to
ISO 13385-1.

© IS0 2021 - All rights reserved 7
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6.3 Manufacturing examination

After heat treatment, the surface of each hook shall be examined for cracks and notches using suitable
methods.

6.4 End tests

6.4.1 General

Conformance with this document is verified by the end tests, conducted as lot by lot tests, after finishing
the manufacturing processes. A lot is defined as a number of finished hooks manufactured from a single
material bat¢h in a continuous drop forging process, followed by a joint heat treatment.

Apart from the dimension test, the end tests are conducted as destructive tests on samples,taken from
each lot.

6.4.2 Sizeloflot

A single lot cpmprises a manufacturing unit of 200 hooks. Any started manufaeturing unit is deemed to
be one lot.

6.4.3 Sampling
For the dimepsion test, three hooks shall be selected from a single lot.

For the statig¢ tensile test, one single hook shall be selected from each lot.

6.4.4 Dimension test

The dimensipns of the hooks as specified in Table 1'shall be checked using a calliper in accordanc¢ with
[SO 13385-1.

6.4.5 Tendile test

6.4.5.1 Testing machine

The testing thachine shall be calibrated in accordance with ISO 7500-1 and shall comply with clags 1 of
machine range.

The maching shall be verified and adjusted as necessary by a competent and independent pergon at
intervals not| exceeding,12 months.

A signed certificate-of the last examination shall be displayed prominently near the machine.

The machinelshall he equipped with an ;m'rngmphir recorder to record a fnrrP-Pfonqinn-dingrmr .

6.4.5.2 Procedure

6.4.5.2.1 General

During the tensile test the force shall be applied to the hook axially without shock, using test fixtures
with a diameter <50 % either of the actual seat diameter, D, or of the actual eye dimension, E.

The hook shall be gripped in such a manner that it can be freely loaded. The force shall be applied
smoothly until the end of the test.

8 © IS0 2021 - All rights reserved
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6.4.5.2.2 Test force, F;

The hook is loaded with the test force, Fy, which is simultaneously recorded in the force-extension
diagram.

6.4.5.2.3 Elongation at test force

The elongation at test force as specified in 5.6.3 shall be checked using a calliper in accordance with
ISO 13385-1.

6.4.5.2.4 Breaking force, Fj

The vplue for the breaking force, Fp, is the maximum of the curve in the force-extension dipgram.

6.4.5{2.5 Deformation

Based on the requirement of 5.6.5, at the end of the static tensile test the defoxmation is d¢termined by
the aqtual dimension, C, in relation to the dimension at the start of the test using a calliper|according to
ISO 18385-1.

7 Marking

Each |hook shall be legibly and indelibly marked by the nianufacturer in a manner which will not
impair the mechanical properties of the hook. The markingplaced on the hook shall include at least the
following information:

a) the number for the nominal diameter, d,, of:the associated sling chain, with which the hook is
cpmpatible;

b) the grade number “4”, designating the grade of the associated sling chain;
c) a|mark that indicates that the hogk is manufactured from stainless steel, e.g. “st”;

d) t]:e manufacturer’s name, identification mark or symbol;

e)

(=

e traceability code.

8 (ertificates

8.1 |Type testeertificate

Wher] the type test has been carried out with satisfactory result, the manufacturer may issue the type
test dertificate for conformity of hooks with the same nominal dimensions, nominal sizes, material,
heat tfreatment and method of manufacture.

The manufacturer shall keep a record for at least 10 years after the last certificate has been issued,
of the material specification, heat treatment, dimensions, test results and all relevant data concerning
these hooks which have passed the type tests.

This record shall also include the manufacturing specifications, which shall apply to subsequent
production.

Any change in material specification, in method of manufacture, in heat treatment or in any dimension
outside normal manufacturing tolerances of a hook, which may lead to a modification of the mechanical
properties shall be considered as a design change. Type tests are required before the manufacturer is
permitted to issue type test certificates of conformity for any modified design.

© IS0 2021 - All rights reserved 9
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8.2 Manufacturer's certificate

After the end test has been carried out with satisfactory results, the manufacturer shall issue a
certificate with every supply of hooks, which includes at least the following information:

a) the name and address of the manufacturer including the date of issue and authentication;

b) the number of this document;

c) the number for the nominal diameter, d,, of the associated sling chain, with which the hook is
compatible, in millimetres;

d) the grad
e) the quan
f) the worl
g) thetest
h) the brea
i) the trace

The manufad

FTramber 4 desigmating the grade of theassociated stng chrait;
tity and denomination;

ing load limit, expressed in tonnes;

orce, expressed in kilonewtons;

king force, expressed in kilonewtons;

ability code.

turing records shall be kept for at least 10 years.

9 Instrugtions for use

Concerning
document th

10 Enviro

In general, hooks from stainless steel according to this document are highly durable without I

quality in thg

Due to the material used, the hooks are 100 % recyclable at the end of their life cycle (removal

service), as t

[he use, inspection and maintenance of hooks from stainless steel according t
e manufacturer shall provide specific instry¢ctions.

hmental issues

b course of their service life,

hey can be melted down:completely to produce new materials.

this

bss of

from

10
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Annex A
(informative)

Bases for the calculation

A.1 Dimensions

The dIimension limits given in Table 1 are derived from the following formulae:

Ao =19,4VWLL (A1)

where A, .. is90 % of C_;, .

max

Bl =23,3VWLL (A.2)

wher¢ B i, is 85 % of Cp .-

Clyin =21,68WLL (A.3)

Cloay =27,4VWLL (A.4)
where C... is90 % of D, .

Dy =30,4VWLL (A.5)

E}pin, =20,1NWLL (A.6)
NOTE This eye dimension, E’corresponds to 2,5 times the nominal diameter, d,,, of the corregponding sling

chain pccording to 1ISO 1835.

H. . =344 WLE (A7)
Ll =124JWLL (A-8)
W C9=23,2WLL (A9)

For Formulae (A.1) to (A.9) WLL is the working load limit, expressed in tonnes (t).

The dimension limits are calculated by using the values for the working load limit, WLL, given in Table 1
and rounded to the nearest whole number.

NOTE The factors for the Formulae (A.1) to (A.9) derived from ISO 4779:1986, Table 1 (see line 3 with WLL of
11).

A.2 Working load limit, WLL

For nominal sizes according to Table 2 the values for the working load limit, WLL, are identical to the
values of the working load limit, WLL, of the associated sling chain according to ISO 1835.

© IS0 2021 - All rights reserved 11
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For other nominal sizes the values for the working load limit, WLL, are based on Formula (A.10):

2x1xnx100x¢f

WLL =

gx1000

WLL =0,016 018 x d,?

where

WLL

isthe \Amrl(ing load limit WLL prrpccpd in tonnes;

(A.10)

d 1

n

g i

Based upon
series of pre
column 2.

A.3 Mech

A.3.1 Test

The values f¢

Fr=2,0

Fr =19,6
where

WLL i

g i

The calculat
accordance V

anical requirements

ominal diameter of the associated sling chain according to [SO 1835;

5 the acceleration due to gravity, expressed in metres per square second
m/sZ, i.e. 9,806 65).

SO 2374, the calculated values are rounded down to the nearestlower value of th

force

r the test force, Fr, given in Table 3 are based.on Formula (A.11):

WLLx g

13xWLL

5 the working load limit, WLL, according to Table 2, expressed in tonnes;

5 the acceleration.due to gravity, expressed in metres per square second
m/s2, i.e. 9,806'65).

bd values are rounded up to the nearest value of the R40 series of preferred numb
vith ISO497. These rounded values are listed in Table 3, column 2.

ferred numbers in accordance with ISO 497. These rounded values are listed in Ta

A11)

ers in

A.3.2 Bres

)king force

The values for the breaking force, Fj, given in Table 3 are based on Formula (A.12):

Fg =4,0xWLLxg

Fg =39,227xWLL

where

12

(A.12)
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