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European foreword 

This document (EN 13001-3-5:2016)  has been prepared by Technical Committee CEN/TC 147 “Crane 

— Safety”,  the secretariat of which is  held by BSI.  

This  document supersedes CEN/TS 13001-3-5:2010.  

This  European Standard shall be given the status of a national standard,  either by publication of an 

identical text or by endorsement,  at the latest by February 2017, and conflicting national standards 

shall be withdrawn at the latest by February 2017. 

Attention is  drawn to the possibility that some of the elements of this document may be the subject of 

patent rights.  CEN shall not be held responsible for identifying any or all  such patent rights.  

This document has been prepared under a mandate given to CEN by the European Commission and the 

European Free Trade Association,  and supports essential requirements of EU Directive(s) .  

For relationship with EU Directive(s),  see informative Annex ZA,  which is  an integral part of this 

document. 

The major changes in this  standard compared to CEN/TS 13001-3-5  are in 4.1 , 4.2 , 6.5,  Clause 7 and 

Annex K (renumbered Annex J) .  A new Annex C has been added.  Annexes E and F have been removed. 

New hook sizes were added to Annexes A and B.  

This  European Standard is  one part of the EN 13001  series.  The other parts are as  follows:  

— Part 1 : General principles and requirements 

— Part 2: Load actions 

— Part 3-1 : Limit states and proof of competence of steel structures 

— Part 3-2: Limit states and proof of competence of wire ropes in  reeving systems  

— Part 3-3: Limit states and proof of competence of wheel/rail contacts 

— Part 3-4: Limit states and proof of competence of machinery - Bearings1  

— Part 3-6: Limit states and proof of competence of machinery -  Hydraulic cylinders2  

For the relationship with other European Standards for cranes,  see Annex L.  

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the 

following countries are bound to implement this  European Standard:  Austria,  Belgium, Bulgaria, 

Croatia,  Cyprus,  Czech Republic,  Denmark, Estonia,  Finland, Former Yugoslav Republic of Macedonia, 

France,  Germany,  Greece,  Hungary,  Iceland,  Ireland, Italy,  Latvia,  Lithuania,  Luxembourg, Malta, 

Netherlands,  Norway,  Poland, Portugal,  Romania,  Slovakia,  Slovenia,  Spain,  Sweden,  Switzerland, 

Turkey and the United Kingdom. 

                                                             
1  Currently at Enquiry stage. 

2  Currently at Enquiry stage. 

http://dx.doi.org/10.3403/30200442
http://dx.doi.org/10.3403/30200442U
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Introduction 

This European Standard has been prepared to provide a means for the mechanical design and 

theoretical verification of cranes to conform to essential health and safety requirements.  This European 

Standard also establishes interfaces between the user (purchaser)  and the designer,  as  well as  between 

the designer and the component manufacturer,  in order to form a basis for selecting cranes and 

components.  

This European Standard is  a type C  standard as  stated in EN ISO 12100. 

The machinery concerned and the extent to which hazards, hazardous situations and events are 

covered are indicated in the scope of this  standard.  

When provisions of this  type C  standard are different from those which are stated in type A or B 

standards,  the provisions of this type C  standard take precedence over the provisions of the other 

standards,  for machines.  

http://dx.doi.org/10.3403/30201665U
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1  Scope 

This European Standard is  to be used together with EN 13001-1  and EN 13001-2  and, as  such,  they 

specify general conditions,  requirements and methods to prevent by design and theoretical verification,  

mechanical hazards in crane hooks.  

This  European Standard covers the following parts of hooks and types of hooks:  

— bodies of any type of hooks made of steel forgings;  

— machined shanks of hooks with a thread/nut suspension.  

Principles of this  European Standard can be applied to machined shanks of hooks in general.  However, 

stress concentration factors relevant to  designs not given in this standard would have to be determined 

and applied.  

NOTE 1  Cast hooks and plate hooks,  which are those,  assembled of one or several parallel  parts of rolled steel  

plates,  are not covered in this  European Standard.  

The following is  a list of significant hazardous situations and hazardous events that could result in risks 

to  persons during normal use and foreseeable misuse.  Clauses 4 to 8 of this  document are necessary to 

reduce or eliminate the risks associated with the following hazards:  

a)  exceeding the limits  of strength (yield,  ultimate,  fatigue) ;  

b)  exceeding temperature limits of material.  

The requirements of this European Standard are stated in the main body of the document and are 

applicable to forged hook designs in general.  

The commonly used hook body and shank designs listed in Annexes A,  B  and F are only examples and 

should not be referred to as  requirements of this European Standard. Annex I  gives guidance for the 

selection of a hook size,  where a hook body is  in accordance with Annex A or B.  The selection of hook 

form is  not limited to those shown in Annexes A and B.  

This European Standard is  applicable to cranes,  which are manufactured after the date of approval of 

this European Standard by CEN, and serves as a reference base for product standards of particular 

crane types.  

NOTE 2  This part of EN 13001  deals  only with the limit state method in accordance with EN 13001–1.  

2  Normative references 

The following documents,  in whole or in part,  are normatively referenced in this  document and are 

indispensable for its  application.  For dated references,  only the edition cited applies.  For undated 

references,  the latest edition of the referenced document (including any amendments)  applies.  

EN 10025-3,  Hot rolled products of structural steels - Part 3: Technical delivery conditions for 
normalized/normalized rolled weldable fine grain structural steels 

EN 10083-3,  Steels for quenching and tempering - Part 3: Technical delivery conditions for alloy steels 

EN 10204, Metallic products -  Types of inspection documents  

EN 10222-4,  Steel forgings for pressure purposes - Part 4: Weldable fine grain steels with  high  proof 
strength  

http://dx.doi.org/10.3403/30290403U
http://dx.doi.org/10.3403/30261639U
http://dx.doi.org/10.3403/03153025U
http://dx.doi.org/10.3403/00787665U
http://dx.doi.org/10.3403/00762008U
http://dx.doi.org/10.3403/02379355U
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EN 10228-1,  Non-destructive testing of steel forgings - Part 1 :  Magnetic particle inspection  

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

EN 10228-3,  Non-destructive testing of steel forgings - Part 3: Ultrasonic testing of ferritic or martensitic 
steel forgings 

EN 10250-1,  Open die steel forgings for general engineering purposes - Part 1 : General requirements 

EN 10250-2,  Open die steel forgings for general engineering purposes - Part 2: Non-alloy quality and 
special steels 

EN 10250-3,  Open die steel forgings for general engineering purposes -  Part 3: Alloy special steels 

EN 10254, Steel closed die forgings - General technical delivery conditions 

EN 13001-1,  Cranes -  General design - Part 1 :  General principles and requirements  

EN 13001-2,  Crane safety -  General design - Part 2: Load actions 

EN 13001-3-2,  Cranes - General design - Part 3-2: Limit states and proof of competence of wire ropes in 
reeving systems 

EN ISO 148-1,  Metallic materials - Charpy pendulum impact test - Part 1 : Test method (ISO 148-1 )  

EN ISO 642,  Steel - Hardenability test by end quenching (Jominy test) (ISO 642)  

EN ISO 643,  Steels -  Micrographic determination of the apparent grain  size (ISO 643)  

EN ISO 898-2,  Mechanical properties of fasteners made of carbon steel and alloy steel -  Part 2: Nuts with 
specified property classes -  Coarse thread and fine pitch  thread (ISO 898-2)  

EN ISO 4287, Geometrical product specifications (GPS) -  Surface texture:  Profile method - Terms,  
definitions and surface texture parameters (ISO 4287)  

EN ISO 6892-1, Metallic materials - Tensile testing - Part 1 : Method of test at room temperature (ISO 
6892-1 )  

EN ISO 12100:2010, Safety of machinery - General principles for design - Risk assessment and risk 
reduction (ISO 12100:2010)  

ISO 965-1,  ISO general purpose metric screw threads — Tolerances — Part 1 : Principles and basic data  

ISO 4306-1:2007, Cranes — Vocabulary — Part 1 :  General 

http://dx.doi.org/10.3403/01695284U
http://dx.doi.org/10.3403/01372814U
http://dx.doi.org/10.3403/01411331U
http://dx.doi.org/10.3403/01859023U
http://dx.doi.org/10.3403/02106726U
http://dx.doi.org/10.3403/01979893U
http://dx.doi.org/10.3403/01866810U
http://dx.doi.org/10.3403/30290403U
http://dx.doi.org/10.3403/30261639U
http://dx.doi.org/10.3403/30265274U
http://dx.doi.org/10.3403/30212058U
http://dx.doi.org/10.3403/30212058U
http://dx.doi.org/10.3403/01864732U
http://dx.doi.org/10.3403/01864732U
http://dx.doi.org/10.3403/02768234U
http://dx.doi.org/10.3403/02768234U
http://dx.doi.org/10.3403/30186733U
http://dx.doi.org/10.3403/00333612U
http://dx.doi.org/10.3403/02031657U
http://dx.doi.org/10.3403/01161286U
http://dx.doi.org/10.3403/30144369U
http://dx.doi.org/10.3403/30144369U
http://dx.doi.org/10.3403/30144369U
http://dx.doi.org/10.3403/30201665
http://dx.doi.org/10.3403/30201665
http://dx.doi.org/10.3403/01677385U
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3  Terms and definitions, symbols and abbreviations 

3.1  Terms and definitions 

For the purposes of this  document, the terms and definitions given in EN ISO 12100:2010 and 

ISO 4306-1:2007 and the following apply.  

3.1.1  

hook shank 

upper part of the hook, from which the hook is  suspended to the hoist media of the crane 

3.1.2  

hook body 

lower,  curved part of the hook below the shank 

3.1.3  

hook seat 

bottom part of the hook body,  where the load lifting attachment is  resting 

3.1.4 

hook articulation 

feature of the hook suspension,  allowing the hook to tilt along the inclined load line 

3.1.5  

stand alone hook 

hook which is  designed, manufactured and released to the market as  a component or as  part of a hook 

block,  without connection to a specific crane or application 

3.1.6 

total deformation ratio 

ratio of the area of the cast cross section to the forged cross section 

NOTE The following terms might also be used in technical literature for the same:  reduction rate,  reduction 

ratio,  forging reduction.  

http://dx.doi.org/10.3403/30201665
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3.2  Symbols and abbreviations 

Table 1  — Symbols and abbreviations 

Symbols,  

abbreviations 
Description 

Ad1  Cross section area of the forged,  shank 

Ad4  Cross section area of the critical section of hook shank 

Av Minimum impact toughness of material  

a  Acceleration 

a1  Seat circle diameter 

a2  Throat opening 

a3  Height of the hook point 

bmax  Maximum width in the critical hook body section 

bref Reference width 

C Total number of working cycles during the design life of crane 

Ct Relative tilting resistance of the hook suspension 

ce  Coefficient for load eccentricity 

D  Cumulative damage in fatigue (Palmgren-Miner hypothesis)  

d1  Diameter of the forged shank 

d3  Principal diameter of thread 

d4  Diameter of the undercut section of the shank 

d5  Thread core diameter 

eR  Distance of the vertical load line from the centre line of the shank 

F Vertical force 

FH  Vertical force on hook due to occasional or exceptional loads 

FRd,s,  FRd,f Limit design forces,  static/fatigue 

FSd,s  Vertical design force for the proof of static strength 

FSd,f Vertical design force for the proof of fatigue strength 

f1,  f2 ,  f3  Factors of further influences 

fRd  Limit design stress  

fy  Yield stress  

fu  Ultimate strength 

g  Acceleration due to gravity,  g  =  9,81  m/s2  

HSd,s  Horizontal design force of hook 

HSd,f Horizontal design force for the proof of fatigue strength 

h1 ,  h2  Section heights  of the hook body 

h  Vertical distance from the seat bottom of the hook body to the centre of the articulation 
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Symbols,  

abbreviations 
Description 

hs  Vertical distance from the seat bottom of the hook body to critical section of hook shank 

i  Index for a lifting cycle or a stress cycle 

I Reference moment of inertia for curved beam 

Id1  Moment of inertia of the forged shank 

Id4  Moment of inertia of the critical section of hook shank 

kC  Conversion factor for stress spectrum and classified duty 

kh,  ks  Stress spectrum factors  

kQ  Load spectrum factor, in accordance with EN 13001–1  

k5* Specific spectrum ratio  factor with m  =  5  

lg  Log to the base of 10  

M1 ,  M2 ,  M3 ,  M4  Bending moments of hook shank 

M1,f,i,  M2,f,i,  M3,f,i  Bending moments of hook shank for the proof of fatigue strength,  lifting cycle i  

MSd,s  Static design bending moment 

m  Slope parameter of the characteristic fatigue design curve 

mRC  Mass of rated hoist load 

m i  Mass of the hook load in a lifting cycle i 

N Total number of stress cycles/lifting cycles  

ND  Reference number of stress cycles,  ND  =  2  ×  106  

p  Pitch of thread 

pa  Average number of accelerations related to  one lifting cycle 

R  Radius of hook body curvature 

Ra  Average depth of surface profile in accordance with EN ISO 4287:1998 

Rz  Maximum depth of surface profile in accordance with EN ISO 4287:1998 

r9  Relief radius of the undercut 

rth  Thread bottom radius 

s Length of undercut 

sh,  ss  Stress history parameters  

sQ Load history parameter 

t Depth of thread 

T Operation temperature 

uS,  uT  Depths of notches 

α Angle 

αS,  αT  Stress concentration factors  

β Angle or direction of hook inclination 

βn,  βnS,  βnT  Notch effect factors  

http://dx.doi.org/10.3403/02031657
http://dx.doi.org/10.3403/02031657
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Symbols,  

abbreviations 
Description 

ϕ2  Dynamic factor for hoisting an unrestrained grounded load 

ϕ5  Dynamic factor for changes of acceleration of a movement 

γn  Risk coefficient 

γp  Partial safety factor 

γm  General resistance coefficient 

γsm  Specific resistance coefficient 

γHf,  γSf Fatigue strength specific resistance factors 

η1  Edge distance of a hook body section 

ν  Factor for load component 

νh ,  νs Relative numbers of stress cycles 

μ  Factor for mean stress influence 

σa  Shank stress due to  axial force 

σb  Shank stress due to  bending moment 

σm  Mean stress in a stress cycle 

σA  Stress  amplitude in a stress cycle 

σSd  Design stress  

σM  Basic fatigue strength amplitude,  un-notched piece 

σp  Total stress range in a pulsating stress  cycle 

σW  Fatigue strength amplitude,  notched piece 

σTmax,  σT1 ,  σT2  Transformed stress amplitudes  

Δσc  Characteristic fatigue strength 

ΔσRd  Limit fatigue design stress  

ΔσSd,i  Stress range in a lifting cycle i  

ΔσSd,max  Maximum stress range 

4  General requirements 

4.1  Materials 

4.1.1  General 

The hook material shall fulfill  the requirements of this clause independent of the material standard 

applied (see 4.1 .2)  and independent whether classification of the material is  applied or not (see 4.1 .3) .  

The hook material in the finished product shall have sufficient ductility to  permanently deform before 

losing the ability to carry the load, at the temperatures specified for the use of the hook.  Particularly the 

hook material shall fulfill  the following conditions:  

— the ratio of ultimate strength (fu)  to yield stress (fy)  fu/fy ≥  1 ,2 ;  
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— the percentage elongation at fracture A  ≥  10  % on a gauge length = ×0 05,65L S  (where S0  is  the 

original cross-sectional area) .  

The hook material,  after forging and heat treatment,  shall have minimum Charpy-V impact toughness in 

accordance with Table 2 .  

Table 2  — Impact test requirement for hook material 

Operation temperature Impact test temperature 
Minimum impact 

toughness  Av  

T ≥  0  °C  +20 °C  27 J  

T ≥  −20  °C  −0 °C  27 J  

T ≥  −30  °C  −20 °C  27 J  

T ≥  −40  °C  −30 °C  35  J  

T ≥  −50  °C  −40 °C  35  J  

To satisfy the requirements of the operating temperature,  the manufacturer shall select the steel,  which 

after suitable heat treatment,  shall be consistent with achieving the chosen mechanical property grade 

for the selected hook form, taking into account its  individual ruling thickness.  

The steel shall be fully killed,  stabilized against strain age embrittlement,  ensured by having sufficient 

content of aluminium (minimum of 0,025  %).  The steel shall have an austenitic grain size of 8  or finer in 

accordance with EN ISO 643. 

The steel shall contain no more sulphur and phosphorus than the limits  given in Table 3.  

Table 3  — Sulphur and phosphorus content 

Element 
Maximum mass content as determined by 

Cast analysis  [%]  Check analysis  [%]  

Sulphur (S)  0,020  0,025  

Phosphorus  (P)  0,020  0,025  

Sum of S  +  P 0,035  0,045  

Where quenched and tempered steel is  used,  the hardenability of the steel shall fulfil the requirement of 

the Jominy-ratio given in Table 4.  The Jominy-ratio J30/J1,5  is  the ratio between J30 and J1 ,5,  where J30 

and J1,5  mean the hardness at depths 30  mm and 1,5  mm correspondingly,  determined by Jominy face-

quenching test in accordance with EN ISO 642.  The tests shall be carried out per melt and the values be 

given in the technical hook information,  see Annex J.  For more information on hardening properties and 

hardness profiles,  see EN 10083-3.  

Table 4 — Hardenability of quenched and tempered materials, Jominy-ratio 

Ultimate strength  fu  

N/mm2  

Minimum required 

Jominy-ratio J30/J1,5  

Typical material 

qualities 

540 ≤  fu  <  800  65  % 34CrMo4+QT 

800 ≤  fu  93  % 
34CrNiMo6+QT 

30CrNiMo8+QT 

http://dx.doi.org/10.3403/02768234U
http://dx.doi.org/10.3403/01864732U
http://dx.doi.org/10.3403/00787665U
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4.1.2  Typical standards and grades 

European Standards specify materials  and their properties.  A selection of suitable material grades and 

qualities for forged hooks is  given in Table 5.  For more detailed information,  see the specific European 

Standard. 

Table 5  — Suitable materials for forged hooks 

Material standard Selected qualities 

EN 10025–3  S355N S420N 

EN 10222–4 P355NH 

P355QH 

P420NH 

P420QH 

EN 10250–2  S355J2    

EN 10083–3  

EN 10250–3  

25CrMo4+QT 

34CrMo4+QT 

36CrNiMo4+QT 

34CrNiMo6+QT 

30CrNiMo8+QT 

Grades and qualities other than those mentioned in the above standards and in Table 5  may be used, if 

the requirements of 4.1 .1  are fulfilled and the mechanical properties and the chemical composition are 

specified in a manner corresponding to relevant European Standards.  

4.1.3  Classification of hook materials 

For practical purposes,  a classification of materials  for forged hooks is  presented in Table 6.  In cases 

where the hook material is  specified through the class  reference,  the values of mechanical properties 

given in Table 6 shall be used as design values and shall be specified as minimum values by the hook 

manufacturer.  

Table 6 — Mechanical properties for classified materials 

Material class 

reference 

Mechanical properties 

Yield stress  

fy  

N/mm2  

Ultimate strength  

fu  

N/mm2  

P  315  490 

S 390 540 

T 490 700 

V 620 800 

W 770 970 

Classification of material is  not mandatory.  Acceptable strength properties of hook material are not 

limited to those shown in Table 6.  

4.2  Workmanship 

The manufacturing process,  factory tests  and delivery conditions shall meet the requirements of 

EN 10254 or EN 10250-1  as  relevant.  

Each hook body shall be forged hot in one piece.  The macroscopic flow lines of the forging shall follow 

the body outline of the hook in the areas of the highest tensile stresses.  Excess metal from the forging 

operation shall be removed cleanly leaving the surface free from sharp edges.  The total deformation 

ratio shall be in accordance with the Table 7.  

http://dx.doi.org/10.3403/01866810U
http://dx.doi.org/10.3403/01859023U
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Table 7 — Requirement for the deformation ratio 

Shank diameter  

d1  [mm]  

Minimum, total  

deformation ratio 

d1  ≤  50  mm 8 :  1  

50  mm < d1  ≤  80  mm 6 :  1  

80  mm <  d1  ≤  120  mm 4 :  1  

120 mm < d1  3  :  1  

Profile cutting from a rolled plate is  not permissible for forged hooks.  

Hook forging shall be inspected for surface defects using appropriate NDT-methods in conformance to 

EN 10228-1  or EN 10228-2  and requirement of quality class  3  shall be met.  Grinding may be used to 

reach the required surface quality.  Any grinding marks shall be in circumferential direction in respect to 

the seat circle.  

Hook forging shall be inspected for volumetric defects using appropriate NDT-methods in conformance 

to EN 10228-3  and requirements of quality class  3  of EN 10228-3  shall be met.  

After heat treatment,  furnace scale shall be removed and the hook shall be free from harmful defects, 

including cracks.  

No welding shall be carried out at any stage of manufacture.  

4.3  Manufacturing tolerances of forgings 

In general all  dimensions of forged hooks shall be within [0  ;  +7 %]  of the nominal dimension. However, 

for the hooks listed in Annexes A and B tolerances given in Annex C may be applied. 

The centre line of the machined shank shall not deviate from the seat centre more than ±  0,02  a1 .  

The shape of the hook in its  own plane shall be such that the centres of the material sections specified 

by the two flanks of a section shall fall between two parallel planes with a spacing of 0,05  d1 .  

4.4  Heat treatment 

Heat treatment of forged hooks shall be done in accordance with the applicable European material 

standard listed in Table 5.  

4.5  Cold forming by proof loading 

As the last stage of the manufacturing process,  a hook may be subjected to a “proof load test”  and cold 

forming as  a result.  See guidance in Annex K.  

NOTE 1  Benefits derived from the application of the proof loading in subsequent fatigue performance and to 

the QA Management process  are not addressed in the current version of this  European Standard.  

NOTE 2  Cold forming by “proof load test”  is  outside of testing of hooks in accordance with 7.3 .  

4.6  Hook body geometry 

Proportions of hook sections shall be such that stresses do not exceed stresses in the critical sections 

specified in 5 .5.1.  

The seat of a hook shall be of circular shape.  In a single hook,  the centre of curvature shall coincide with 

the centreline of the machined shank.  In a ramshorn hook, the seat circle shall be tangential in respect 

to  the outer edge of the forged shank. 

http://dx.doi.org/10.3403/01695284U
http://dx.doi.org/10.3403/01372814U
http://dx.doi.org/10.3403/01411331U
http://dx.doi.org/10.3403/01411331U
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A ramshorn hook shall be symmetrical in respect to the centre line of the shank.  

 

Figure 1  — Hook dimensions 

The diameter of the forged shank (d1)  shall be proportioned to circle diameter (a1)  as  follows:  d1  ≥  0 ,55  

a1 .  

The bifurcation point between the inner edge and the seat circle (a1)  shall be from the horizontal in 

minimum as follows:  for a single hook α ≥  60°,  for a ramshorn hook α ≥  90°.  

The full throat opening (a2) ,  without consideration to a latch shall be proportioned to the seat circle 

diameter as  follows:  a2  ≤  0 ,85  a1 .  The effective throat opening with a latch shall be in minimum 

ao  ≥  0 ,7  a1 .  

The point height of a hook (a3)  shall be in minimum as follows:  a3  ≥  a1 .  

Annexes A and B present example sets  of hook body dimensions,  which fulfil  the requirements of this 

clause.  
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4.7  Hook shank machining 

 

Figure 2  — Machined dimensions of shank 

The length of the threaded portion of the shank shall be not less than 0,8 d3 .  

The pitch of the thread (p)  shall be proportioned to the principal diameter of the thread (d3)  as  follows:  

0,055  d3  ≤  p  ≤  0 ,15  d3 .  

The depth of the thread (t)  shall be proportioned to the pitch of the thread (p)  as  follows:  0,45 

p  ≤  t ≤  0 ,61  p.  

The bottom radius of the thread profile (rth)  shall be no less  than 0,14 p.  A thread type,  where the 

bottom radius is  not specified,  shall not be used. 

The shank shall be undercut (with a diameter d4)  below the last threads for a length (s)  proportioned to 

the undercut depth as  follows:  s ≥  2  (d3  − d4) .  The undercut shall reach deeper than the core diameter of 

the thread profile (d5) ,  in minimum as follows:  d4  ≤  (d5  − 0,3  mm).  The undercut shall be machined with 

a form ground tool to  a surface finish of Ra  ≤  6,3  µm. 

There shall be a relief radius in a transition from the threaded part to the undercut part.  The relief 

radius (r9)  shall be proportioned to the diameter of the undercut (d4)  as  follows:  r9  ≥  0 ,06 d4.  The shape 

of the relief transition need not be a complete quadrant of a circle.  

The thinnest section of the machined shank (consequently d4)  shall fulfil  the condition d4  ≥  0 ,65  d1,  

where d1  is  the diameter of the forged part of the shank,  see Figure 1 .  

The whole machined section of the shank shall have a radius at each change in diameter.  The machined 

section shall not reach the curved part of the forged body.  

Screwed threads shall conform to the tolerance requirements of ISO 965-1  (coarse series)  and be of 

medium fit class  6g.  

Annex F presents example sets  of machined shank and thread dimensions,  which fulfil  the geometric 

requirements.  

http://dx.doi.org/10.3403/01677385U
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4.8  Nut 

The mechanical properties of the nut material shall be equal to or better than that required for the hook 

in accordance with 4.1 .  However,  for standard metric nuts up to size M45  made of materials  in 

accordance with EN ISO 898-2,  from the material properties of the nut only the yield stress needs to 

match the required yield stress of the hook material.  

The height of the nut shall be such that the threaded length of the hook shank is  fully engaged with the 

nut thread.  

The nut shall be positively locked to the shank against rotation to prevent the nut from unscrewing.  The 

locking shall not interfere with the lower two thirds of the nut/shank thread connection.  The locking 

shall allow relative axial movement between the shank and the nut due to play in the threaded 

connection.  Alternatively, if the nut is to be locked by a dowel or other similar fixing media,  it is  

essential during the locking process,  the nut/shank load bearing thread flanks are in contact to  avoid 

load transmission through the locking media.  

The support of the nut shall enable the hook to rotate about the vertical axis.  The height position of the 

contact surface shall fall  within the lower half of the thread connection.  

Screwed threads of the nut shall comply with the tolerance requirements of ISO 965-1  (coarse series)  

and be of medium fit class  6H. The bottom radius of the thread profile for the nut shall be not less  than 

0,07 p,  where p  is  the pitch of the thread.  A thread type,  where the bottom radius is  not specified,  shall 

not be used.  

NOTE Distribution of the load to larger part of the thread length can be achieved by the design of the nut.  

4.9  Effect of hook suspension 

In general,  and always for stand-alone hooks,  the effect of hook suspension,  possibly with hoist rope 

reeving system, should be such that the system allows free tilting of the hook in any inclined direction of 

the load line.  In cases where this  articulation of the hook suspension is not provided,  this  shall be 

specially taken into consideration in the design calculations of the hook.  In cases where, by changing the 

crane/hook block configuration or position,  the hook suspension can be brought to a rigid position,  this 

shall be taken into account in the design calculation of the hook.  

NOTE Usually the hook suspension consists of nut,  cross  head and bearing.  For the purpose of this  standard,  

the rope reeving is  taken as part of the suspension.  

5  Static strength 

5.1  General 

The proof of static strength for hooks shall be carried out in accordance with principles of EN 13001-1  

and EN 13001-2.  The general design limit for static strength is  related to yielding of the material.  

The proof shall be delivered for the specified critical sections of the hook, taking into account the most 

unfavourable load effects from the load combinations A, B  or C  in accordance with EN 13001-2.  The 

relevant partial safety factors γp  shall be applied.  The risk coefficients γn  shall be applied when required 

in the specific application or as  specified in the relevant European crane type standard.  

5.2  Vertical design force 

The vertical design force for a hook FSd,s  when hoisting the rated hook load,  shall be calculated as 

follows:  

http://dx.doi.org/10.3403/30186733U
http://dx.doi.org/10.3403/01677385U
http://dx.doi.org/10.3403/30290403U
http://dx.doi.org/10.3403/30261639U
http://dx.doi.org/10.3403/30261639U
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γ γ= × × × ×Sd,s RC p nF Φ m g  (1)  

with 

   
= + ×  

   
2 5max ; 1

a
Φ Φ Φ

g
 

where 

ϕ2  is  the dynamic factor,  when hoisting an unrestrained grounded load,  see EN 13001–2;  

ϕ5  is  the dynamic factor for loads caused by hoist acceleration,  see EN 13001–2;  

a is  the vertical acceleration or deceleration;  

mRC  is  the mass of the rated hook load;  

g is  the acceleration due to gravity,  g =  9,81  m/s2;  

γp  is  the partial safety factor, see EN 13001–2;  

  γp  =  1 ,34 for regular loads (load combinations A) ;  

  γp  =  1 ,22  for occasional loads (load combinations B) ;  

  γp  =  1 ,10  for exceptional loads (load combinations C) ;  

  γp  =  1 ,0  for exceptional load case of 5.4.5  (load combinations C) ;  

γn  is  the risk coefficient.  

Other load actions and combinations of EN 13001-2  can produce vertical forces on the hook,  whose load 

actions shall also be analysed.  The vertical design force in such cases is  expressed in a general format as 

follows:  

γ γ= × ×Sd,s H p nF F  (2)  

where 

FH  is  a vertical force on hook due to other load action than hoisting a rated load,  e.g.  a test load or 

a peak load in an overload condition;  

γp  is  the partial safety factor as above,  see EN 13001–2;  

γn  is  the risk coefficient.  

5.3  Horizontal design force 

The horizontal forces that are most significant for the strength of hooks are those caused by horizontal 

accelerations of the crane motions.  Other horizontal forces,  e.g.  due to wind or sideways pull actions 

shall be taken into account,  if significant.  The horizontal force shall be assumed to act at the bottom of 

the hook seat.  

http://dx.doi.org/10.3403/30261639U
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The horizontal design force of hook HSd,s  due to horizontal accelerations shall be calculated as follows:  

γ γ× × × ×  
=  

×  

RC 5 p n
Sd,s

t Sd,s

min
m a Φ

H
C F h

 (3)  

where 

mRC  is  the mass of the rated hook load;  

a is  the acceleration or deceleration of a horizontal motion;  

ϕ5  is  the dynamic factor for loads caused by horizontal acceleration,  see EN 13001–2. For hook 

suspensions,  which are not rigidly connected in horizontal direction to the moving part of the 

crane,  it shall be set ϕ5  =  1 ;  

γp  is  the partial safety factor as  for Formula (1) ;  

γn  is  the risk coefficient;  

Ct is  the relative tilting resistance of the hook suspension in accordance with Annex H;  

FSd,s  is  the vertical design force in accordance with 5 .2 ,  related to the loading condition where HSd,s  

is  specified;  

h is  the vertical distance from the seat bottom of the hook body to the centre of the articulation.  

5.4  Bending moment of the shank 

5.4.1  General 

The following load actions shall be taken into consideration,  when determining the total bending 

moment of the hook shank:  

a)  horizontal forces,  see 5.4.2;  

b)  inclination of the hook suspension,  see 5 .4.3 ;  

c)  eccentric action of vertical force in the hook seat,  see 5.4.4;  

d)  ramshorn hook, half of the rated load on one prong only,  see 5.4.5 .  

The bending moments caused through these load actions shall be addressed to the same load 

combinations,  which the primary loads or operational conditions causing the bending belong to.  

5.4.2  Bending moment due to horizontal force 

This clause covers the shank bending moment due to external horizontal forces.  The moment M1  shall 

be calculated at the critical hook shank section (see 5 .6)  due to the horizontal design force HSd,s.  

= ×1 Sd,s sM H h  (4)  

where 

HSd,s  is  the horizontal design force in accordance with 5 .3;  
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hs  is  the vertical distance from the seat bottom of the hook body to the upper end of the 

thinnest part of the hook shank, see Figure 1 .  

5.4.3  Bending moment due to inclination of hook suspension 

Where the arrangement of the hoist mechanism or hook/hook block is  such that the hook suspension 

may be brought to an inclined position in a loaded condition, the bending moment at the shank caused 

by this inclination shall be considered in the design calculations.  Such an inclination can be caused e.g.  

by:  

a)  differences in hoist travel distances between two separate hoist drives carrying a load beam with a 

hook, see Figure 3 ;  

b)  tilting of a single rope reeving during hoisting/lowering motion,  see Figure 4;  

c)  tilting of a crane part,  to  which a hook is  rigidly attached;  or 

d)  two-blocking of a bottom block in the uppermost hoist position with a crane part,  after which this 

crane part is  tilted. 

 

Figure 3  — Tilting of a hook in case of different hoist travel distances 

Due to an inclination, the vertical force has a force component perpendicular to the axis  of the hook 

shank. This  force shall be taken into account in the same way as  the horizontal forces.  The bending 

moment M2  caused at the critical hook shank section is proportional to the vertical design force as 

follows:  

β= × ×2 Sd,s s sin( )M F h  (5)  

where 

FSd,s  is  the vertical design force in accordance with 5 .2 ,  related to the condition with a hook 

inclination β;  

β is  the maximum, total inclination in each relevant load combination;  
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hs  is  the vertical distance from the seat bottom of the hook body to the upper end of the thinnest 

part of the hook shank.  

In a rope balanced hook suspension with multiple rope falls  and a single running rope coming from the 

drum, the hoisting/lowering movement causes the hook suspension to tilt,  see Figure 4.  The inclination 

is  calculated as follows:  

( )β = tarctan C h  (6)  

where 

Ct is  the relative tilting resistance of the hook suspension in accordance with Annex H;  

h is  the vertical distance from the seat bottom of the hook body to the centre of the articulation.  

 

Figure 4 — Tilting of a hook suspension in a single rope reeving system 

The maximum inclination,  the related vertical force and the consequent moment M2  shall be calculated 

separately for all  relevant loading conditions of the crane.  

5.4.4  Bending moment due to eccentricity of vertical force 

A hoist load attachment may not always settle in the middle of the hook seat.  The deviation of the 

vertical load action line from the centre line of the shank causes a bending moment,  which shall be 

calculated as  follows:  

= × ×3 e Sd,s 1M c F a  (7)  

where 

FSd,s  is  the vertical design force in accordance with 5 .2 ;  

a1  is  the seat circle diameter of the hook body;  

ce  is  a coefficient for the eccentricity;  

ce   =  0,05.  
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A smaller eccentricity may be used in the design calculations,  if a positive,  mechanical means is 

provided ensuring that the hoist load attachment settles  closer to the hook seat centre.  

5.4.5  Exceptional case for ramshorn hooks 

The foreseeable misuse that a ramshorn hook is  loaded on one prong only shall be taken into account as 

an exceptional load case.  Therefore it shall be assumed, that half of the rated load acts  on one prong 

while the other prong is  unloaded.  This loading case is  addressed in the calculations to the load 

combination C,  with γp  =  1,  see 5 .2 .  

For a ramshorn hook with one-sided loading,  the bending moment M4  due to eccentricity of the loading 

at the machined undercut section with a diameter d4,  (see Figure 1,  assumed thinnest hook shank 

section)  shall be calculated as  follows:  

  
= × × − + ×  

   

R
4 Sd,s R s s

t

2 (1 / ) / min
e

M F e h h h h
C

 (8)  

with 

= +R 1 1( ) / 2e a d  

where 

FSd,s  is  the vertical design force in accordance with 5 .2 ;  

d1  is  the diameter of the forged shank;  

a1  is  the seat circle diameter of the hook;  

eR is  the distance from the load action point in the hook seat to the centre line of the shank;  

h is  the vertical distance from the seat bottom of the hook body to the centre of the articulation;  

hs  is  the vertical distance from the seat bottom of the hook body to the upper end of the hook 

undercut section,  see Figure 1;  

Ct is  the relative tilting resistance of the hook suspension,  see Annex H.  

NOTE Formula (8)  gives a slightly conservative method to calculate the moment at the machined section of 

the shank.  Calculation of stresses in the forged shank section of ramshorn hooks in this  exceptional case is  given in 

5 .5.3  and Formula (12) .  

5.4.6  Design bending moment of the shank 

In general,  the design bending moment at the critical shank section MSd,s  for the loading conditions in 

accordance with 5.4.2  to 5 .4.4 shall be calculated separately for each relevant load combination as 

follows:  

( ) + +
 

=  
× ×  

1 2 3

Sd,s

t Sd,s

min
s

M M M
M h

C F
h

 (9)  

where 

M1  to  M3  are the bending moments in accordance with 5 .4.2  to 5 .4.4;  
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Ct is  the relative tilting resistance of the hook suspension,  see Annex H;  

FSd,s  is  the vertical design force in accordance with 5 .2.  

Additionally to the above, the design bending moment in accordance with the exceptional case of 5 .4.5  

shall be taken into account in a load combination C as follows:  

= + ×Sd,s 4 Sd,s sM M H h  (10)  

where 

M4 is  the bending moment in accordance with 5 .4.5;  

HSd,s  is  the horizontal design force in accordance with 5 .3,  calculated with a half of the rated load.  

5.5  Hook body, design stresses 

5.5.1  Loadings 

The vertical design force FSd,s  is  divided into two force components,  acting in the centre of the seat circle 

symmetrically on the opposite sides of the vertical centre line and in an angle α in respect to  vertical,  

see Figure 5.  

As  a minimum value of α,  it shall be assumed that α =  45°.  

For ramshorn hooks,  an equal load distribution is  assumed between the two prongs in load 

combinations A and B.  

As an exceptional loading case,  for ramshorn hooks it shall be assumed that half of the vertical force acts 

on one prong while the other prong is  unloaded.  This loading case is  addressed in the calculations to the 

load combination C. 

The horizontal forces may be neglected in the hook body calculations.  

 

Figure 5  — Load actions on hook body and critical sections for calculation 

5.5.2  Stress calculation methods 

Stresses in the designated sections of a hook body shall be analysed by any of the following:  
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— the theory of curved beam bending in accordance with Annex G;  

— finite element methods;  

— full scale experiments.  

Stresses in section B of a ramshorn hook may,  however be analysed by the conventional beam bending 

theory. 

The following clauses are based upon the theory of curved beam bending.  

5.5.3  Design stresses 

The design stresses σSd  in sections A and B of single hooks and in the section A of ramshorn hooks shall 

be calculated as  follows:  

η
σ

η

× × ×
= ×

−
Sd,s 1

Sd,s
1

1

1

v F R

I R
 (11)  

with 

η= +1 1/ 2R a  

and 

ν  =  1  for section B of single hooks;  

ν  =  0,5  ×  tan α for section A of single and ramshorn hooks,  α =  45°;  

where 

R is  the hook curvature radius determined by the centroid of the section;  

FSd,s  is  the vertical design force in accordance with 5 .2 ;  

I is  the reference moment of inertia for curved beam;  

a1  is  the seat circle diameter of the hook;  

η1  is  the absolute value of the coordinate y at inner edge of the particular section;  

α is  the angle of the load action lines in respect to vertical,  see Figure 5 .  

The quantities η1  and I are section specific values and shall be calculated in accordance with Annex G.  

The design stress in the forged shank section B of ramshorn hook for the exceptional case of 5 .4.5  shall 

be calculated as  follows:  

σ
× ×

= +
× ×

Sd,s Sd,s 1
Sd,s

d1 d12 4

F F e d

A I
 (12)  

with 

×
=

+

R a

2 2
R a

e h
e

e h
,  = −a 1 / 2h h a  and = +R 1 1( ) / 2e a d ,  
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where 

FSd,s  is  the vertical design force in accordance with 5 .2 ;  

h is  the vertical distance from the seat bottom of the hook body to the centre of the articulation;  

e is  the distance of the centre of the section B to the action line of the load in one prong.  Where 

the hook suspension is  fully rigid,  set e  =  eR;  

Ad1  is  the cross section area of the forged shank;  

Id1  is  the moment of inertia of the forged shank;  

d1  is  the diameter of the forged shank;  

a1  is  the seat circle diameter of the hook. 

The calculation of the dimension e  in the Formula (12)  is  valid for hook seats of circular shape.  For 

other seat shapes the dimension e  shall be calculated accordingly.  

5.6  Hook shank, design stresses 

The vertical design forces in accordance with 5 .2  and the design bending moments in accordance with 

5.4 shall be taken into account in the proof calculations of a hook shank.  In general,  the critical section 

of the shank is  the undercut part immediately below the threaded section with a diameter d4,  see 

Figure 1 .  Maximum design stress σSd,s  is  calculated as a nominal stress without stress concentration 

factors and using conventional beam bending theory as follows:  

σ
×

= +Sd,s Sd,s 4
Sd,s

d4 d4

2F M d

A I
 (13)  

where 

FSd,s  is  the vertical design hook force;  

MSd,s  is  the design bending moment in the critical section,  see 5 .4.6;  

Ad4  is  the cross section area of the critical section of the hook shank;  

Id4  is  the moment of inertia of the critical section of the hook shank.  

5.7  Hook, proof of static strength 

5.7.1  General for hook body and shank 

Both for the hook body and the hook shank, it shall be proven for relevant load actions specified in 5 .2  

to  5 .4 that 

σ
γ γ

≤ = ×
×

y
Sd,s Rd 1

m sm

f
f f  (14)  

where 

σSd,s  is  the maximum design stress in accordance with 5 .5  and 5.6 in the critical section;  
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fRd  is  the limit design stress;  

fy is  the yield stress of the material in the finished product;  

f1  is  the influence factor for the operation temperature;  

γm  =  1 ,1  is  the general resistance coefficient in accordance with EN 13001–2;  

γsm  is  the specific resistance coefficient for the different sections as  follows:  

  γsm  =  0,75  for the hook body section B of single hooks as  shown in Figure 5;  

  γsm  =  0,81  for the hook body sections A in Figure 5;  

  γsm  =  0,95  for the shank sections of hooks.  

In the absence of other data,  the factor f1  taking into consideration the reduction of the yield stress in 

high temperatures may be calculated as  follows:  

=1 1f  For −50  °C  ≤  T ≤  100  °C   

( )= − × −1 1 0,25 100 / 150f T  For 100 °C <  T ≤  250  °C 
(15)  

where 

T is  the operation temperature in degrees Celsius (°C) .  

NOTE The dimensions of the ramshorn hooks in Annex B  are proportioned such,  that the section B  of the 

hook body does not become governing in respect to static strength of the body, i.e.  the proof of a special case in 

5 .4.5  is  not required for these particular hooks.  

5.7.2  The use of static limit design force for verification of the hook body 

In cases where the selected hook body is  in accordance with Annexes A or B, the proof of static strength 

may be based on the static limit design forces shown in Annex D,  and it shall be proven for all relevant 

load actions and combinations specified in 5 .2  that 

≤ ×Sd,s 1 Rd,sF f F  (16)  

where 

FSd,s  is  the vertical design force in accordance with 5 .2 ;  

FRd,s  is  the static limit design force in accordance with Annex D;  

f1  is  the influence factor for the operation temperature in accordance with Formula (15) .  

The static limit design force covers the proof of static strength for sections A and B of single hooks and 

for the section A of ramshorn hooks.  It is  calculated as  follows,  with the parameters as  defined in 5 .5.3:  

( )η

γ γ η

× −
= ×

× × ×
y 1

Rd,s
m sm 1

1f I R
F

v R
 (17)  

For a single hook the static limit design force is  calculated separately for the two sections A and B and 

the smaller value of the two is  used.  
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Additionally,  the proof of static strength for the shank shall be carried out in accordance with 5.7.1 .  

6  Fatigue strength 

6.1  General 

The proof of fatigue strength for hooks shall be carried out in accordance with principles of EN 13001-1  

and EN 13001-2.  A hook shall have the design life in minimum equal to that of the related crane or hoist.  

The proof shall be delivered for the critical sections (see Figure 5)  of the hook, taking into account the 

most unfavourable load effects from the load combinations A in accordance with EN 13001-2  with the 

risk coefficient γn  included, where applicable,  and setting all  partial safety factors γp  =  1 .  

The number of stress cycles for the proof shall be based on the total number of working cycles during 

the design life of the crane or hoist,  as  specified in EN 13001-1.  In general,  for the hook body, one lifting 

cycle induces one stress cycle.  If a working cycle consists  of several lifting cycles,  this  shall be taken into 

account, when counting the stress cycles.  For the hook shank,  additionally the number of positioning 

movements in accordance with EN 13001-1  shall be taken into account,  when counting the number of 

bending stress cycles.  

6.2  Vertical fatigue design force 

The vertical design force FSd,f,i  for a lifting cycle i shall be calculated as follows:  

γ= × × ×Sd,f,i 2 i nF Φ m g  (18)  

where 

ϕ2  is  the dynamic factor,  when hoisting an unrestrained grounded load,  see EN 13001–2;  

γn  is  the risk coefficient,  see EN 13001–2;  

m i  is  the mass of the hook load in a lifting cycle i;  

g is  the acceleration due to gravity,  g  =  9,81  m/s2 .  

6.3  Horizontal fatigue design force 

The horizontal design force HSd,f,i  for a lifting cycle i due to horizontal accelerations shall be calculated as 

follows:  

ϕ
γ

× ×  
= ×  

× ×  

i 5
Sd,f,i

t i

minn

m a
H

C m g h
 (19)  

where 

m i  is  the mass of the hook load in a lifting cycle i;  

a is  the acceleration or deceleration of a horizontal motion;  

ϕ5  is  the dynamic factor for loads caused by horizontal acceleration,  see EN 13001–2.  For hook 

suspensions,  which are not rigidly connected in horizontal direction to the moving part of the 

crane,  it shall be set ϕ5  =  1 ;  

http://dx.doi.org/10.3403/30290403U
http://dx.doi.org/10.3403/30261639U
http://dx.doi.org/10.3403/30261639U
http://dx.doi.org/10.3403/30290403U
http://dx.doi.org/10.3403/30290403U
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γn  is  the risk coefficient,  see EN 13001–2;  

Ct is  the relative tilting resistance of the hook suspension,  see Annex H;  

g is  the acceleration due to gravity,  g  =  9,81  m/s2;  

h is  the vertical distance from the seat bottom of the hook body to the centre of the articulation.  

6.4  Fatigue design bending moment of shank 

6.4.1  Bending moment due to horizontal force 

The moment M1,f,i  shall be calculated at the critical hook shank section,  due to the horizontal design 

force HSd,f,i  in accordance with 6.3:  

= ×1,f,i Sd,f,i sM H h  (20)  

where 

HSd,f,i  is  the horizontal design force in a lifting cycle i in accordance with 6.3;  

hs  is  the vertical distance from the seat bottom of the hook body to the upper end of the 

thinnest part of the hook shank, see Figure 1 .  

6.4.2  Bending moment due to inclination of hook suspension 

The basis causing inclination and the method of calculation shall be taken into consideration in analogy 

to 5 .4.3 .  For the proof of fatigue strength the consideration,  which of the loading events of load 

combination A are regular loadings,  shall be based upon the crane configuration and application.  

As a minimum, the following shall be considered to occur regularly in each lifting cycle:  In a rope 

balanced hook suspension with multiple numbers of falls  and a single running rope coming from the 

drum, the hoisting/lowering movement causes the hook suspension to tilt,  see Figure 4.  The bending 

moment M2,f,i  caused at the critical hook shank section is  calculated as  follows:  

β= × ×2,f,i Sd,f,i s sin( )M F h  (21)  

where 

FSd,f,i  is  the vertical design force in a lifting cycle i,  in accordance with 6.2 ;  

hs  is  the vertical distance from the seat bottom of the hook body to the upper end of the 

thinnest part of the hook shank;  

β is  the inclination of the hook suspension in accordance with Formula (6) .  

6.4.3  Bending moment due to eccentricity of vertical force 

A hoist load attachment may not always settle in the middle of the hook seat.  The deviation of the 

vertical load action line from the centre line of the shank causes a bending moment,  which shall be 

calculated as  follows:  

= × ×3,f,i e Sd,f,i 1M c F a  (22)  

where 
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FSd,f,i  is  the vertical design force in a lifting cycle i,  in accordance with 6.2 ;  

a1  is  the seat circle diameter of the hook body;  

ce  is  a coefficient for the eccentricity,  ce  =  0,05.  

A smaller eccentricity may be used in the design calculations,  if a positive,  mechanical means is 

provided ensuring the hoist load attachment settles closer to the hook seat centre.  

6.5  Proof of fatigue strength, hook body 

6.5.1  Design stress calculation 

The proof of fatigue strength shall be based on cumulative effect of stress ranges in the critical sections.  

It is  assumed that the load is  grounded in each lifting cycle,  i.e.  the hook load range is  from zero to the 

full load,  with due consideration to the dynamic factors.  

Calculation of the stress ranges is  comparable to  that of the static design stress in 5 .5.3 ,  when applying 

the vertical fatigue design load from 6.2:  

σ σ∆ =Sd,i Sd,s  in accordance with Formula (11)  in 5 .5.3 ,  when setting FSd,s  =  FSd,f,i  

where 

i is  the index of a lifting cycle;  

ΔσSd,i  is  the stress range in a cycle i;  

FSd,f,i  is  the vertical fatigue design force in accordance with 6.2 .  

6.5.2  Stress history in general 

The cumulative fatigue effect of the stress history from all of the stress cycles is  condensed to a single 

stress history parameter sh.  This is  calculated as  follows:  

ν= ×h h hs k  (23)  

with 

σ

σ
=

 ∆
=   ∆ 

∑
m

Sd,i
h

Sd,max1

1
N

i

k
N

 (24)  

and 

ν =h
D

N

N
 (25)  

where 

kh  is  the stress spectrum factor;  

νh  is  the relative number of stress cycles;  

i is  the index of a lifting cycle;  
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N is  the total number of lifting cycles;  

ND  =  2  ×  106  is  the reference number of cycles;  

ΔσSd,i  is  the stress range in a cycle i;  

ΔσSd,max  is  the maximum stress range;  

m is  the slope parameter of the characteristic fatigue design curve,  m  =  5 .  

The total number of lifting cycles (N)  shall conform to the total number of working cycles (C)  during the 

design life of the crane as  specified in EN 13001-1.  

6.5.3  Stress history based upon classified duty 

The hook body represents a special case, where the stress variations depend upon the hoist load 

variations, only.  Because of this,  the stress history parameter can be derived directly from the classes Q 

and U of EN 13001-1,  instead of using a case specific stress history and detailed calculation of sh  in 

accordance with 6.5.2.  In cases where the intended duty is  specified through the classes Q and U only, 

the calculation of sh  shall be carried out as  presented herein.  

A load history parameter sQ  is  defined by the formula:  

= ×Q D/s kQ N N  (26)  

where 

kQ is  the load spectrum factor in accordance with Table 8,  see also EN 13001–1;  

N is  the total number of lifting cycles.  Typically,  for a hook this shall be taken as  the 

number work cycles (C)  specified for the crane through the class U of EN 13001–1. 

Each intermediate grounding of the load within a work cycle shall,  however,  be 

counted as  an additional lifting cycle and added to the value of N;  

ND  =  2  ×  106  is  the reference number of cycles.  

The load spectrum factor (kQ)  is  calculated using an exponent of 3 ,  whereas the hook body fatigue is  

based on a fatigue curve with a slope m  =  5 .  Therefore,  a conversion factor (k5*)  for a load distribution 

with a given shape, shall be calculated to create a connection between the load spectrum of EN 13001-1  

and the stress history parameter of hook body (sh) .  For a classified duty,  the continuous load 

distributions given in EN 13001-1,  Annex B shall be applied.  

The stress history parameter sh  for a hook body shall be calculated as  follows:  

( )
= Q

h m
*

5

s
s

k
 (27)  

with 

=*
55

h

kQ
k

k
 (28)  

where 
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k5* is  the specific spectrum ratio factor.  Standardized values,  calculated in accordance with the 

formulae given in EN 13001-1,  Annex B are listed in Table 8  and shall be used.  

Table 8 — Fatigue design parameters for classified duty 

  

Class Q Q0  Q1  Q2  Q3  Q4  Q5  

kQ  0,031  3  0,062  5  0,125 0,25 0,5  1  

kh  =  k(5)  0 ,008 69 0,017 76 0,046 82  0,127 52  0,355  82  1  

Factor  k5* 1 ,292  1 ,286 1 ,217 1 ,144 1 ,070 1  

Class U C [cycles]  Conversion factors = * 5
C 5 Qk k s  

U0  16 000 6,78 5,88 4,84 3 ,96 3 ,23  2 ,63  

U1  31  500 5,93  5 ,14 4,23  3 ,46 2 ,82  2 ,29 

U2  63  000 5,16 4,47 3 ,68 3 ,01  2 ,45  2 ,00 

U3  125  000 4,50 3 ,90 3 ,21  2 ,63  2 ,14 1 ,74 

U4  250 000 3 ,92  3 ,39 2 ,80 2 ,29 1 ,86 1 ,52  

U5  500 000 3 ,41  2 ,95  2 ,43  1 ,99 1 ,62  1 ,32  

U6  1  000 000 2 ,97 2 ,57 2 ,12  1 ,73  1 ,41  1 ,15  

U7  2  000 000 2 ,58 2 ,24 1 ,84 1 ,51  1 ,23  1 ,00 

U8  4 000 000 2 ,25  1 ,95  1 ,61  1 ,31  1 ,07 0,87 

U9  8 000 000 1 ,96 1 ,70 1 ,40 1 ,14 0,93  0,76 

6.5.4  Limit fatigue design stress 

The basic assumption is  that the fatigue strength curves in the log(σ)/log(N)-scale are straight lines, 

with the same slope (m)  for all material grades.  This  is  a reasonable approximation in the range of high 

number of stress cycles,  where fatigue is  the governing design criteria.  

The limit fatigue design stress at the reference point ND  is  calculated as  follows:  

σ σ∆ = × × ∆Rd 1 2 cf f  (29)  

where 

ΔσRd  is  the limit fatigue design stress;  

Δσc  is  the characteristic fatigue strength at ND  =  2  ×  106  cycles,  dependent on the material;  

f1  is  the influence factor for the operation temperature,  in accordance with Formula (31) ;  

f2  is  the influence factor for the material thickness,  in accordance with Formula (32) .  

The characteristic fatigue strength Δσc  is  dependent upon the ultimate strength of the material.  For the 

classified material grades in accordance with Table 6,  the fatigue strength shall be taken from Table 9.  

http://dx.doi.org/10.3403/30290403U
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Table 9 — Characteristic fatigue strength of forged hook materials 

Material class 
Δσc  

N/mm2  

P 195 

S 210 

T 250 

V 275 

W 310 

For other materials  and in cases where the classification of material is  not applied,  the characteristic 

fatigue strength Δσc  shall be calculated as  follows:  

σ∆ = × ×c u
u

13 001
0,282 lgf

f
 (30)  

where 

fu  is  the ultimate strength of the material in Newton per square millimetre (N/mm2) .  

The influence factor f1  for the operation temperature is  calculated as  follows:  

( )= − × −1 1 0,1 100 / 150f T  for 100 °C  ≤  T ≤  250  °C (31)  

=1 1f  for −50  °C  ≤  T ≤  100  °C   

where 

T is  the operation temperature in degrees Celsius (°C) .  

The influence factor f2  for the material thickness is  calculated as  follows:  

 
=  
 

0,167

ref
2

max

b
f

b
 

for 25  mm ≤  bmax  ≤  150  mm (32)  

 

=2 1f  for bmax  <  25  mm 

=2 0,74f  for bmax  >  150 mm 

where 

bref is  the reference width,  bref =  25  mm;  

bmax  is  the maximum width in the critical hook body section,  see Figure 5  in 5 .5.1 .  

6.5.5  Execution of the proof 

The proof shall be carried out separately for all  relevant sections of the hook body.  
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For the proof of fatigue strength,  it shall be proven that 

σ σ
σ

γ γ

∆ × ∆
∆ ≤ =

× ×

*
Rd 5 Rd

Sd,max
Hf h Hf Q

m m

k

s s
 (33)  

where 

ΔσSd,max  is  the maximum stress range within the total stress history;  

ΔσRd  is  the limit fatigue design stress in accordance with Formula (29) ;  

γHf is  the fatigue strength specific resistance factor in accordance with Table 10;  

m is  the slope parameter of the characteristic fatigue design curve,  m  =  5 ;  

sh  is  the stress history parameter;  

k5* is  the specific spectrum ratio factor for m  =  5 ;  

sQ  is  the load history parameter.  

Table 10 — Fatigue strength specific resistance factor 

Section of hook γHf 

Section A of single and ramshorn 

hooks 
1 ,35 

Section B of single hooks 1 ,25 

For the calculation utilizing the classification in accordance with EN 13001-1,  the values for the 

conversion factor kC  are given in Table 8.  

6.5.6  The use of fatigue limit design force for verification of the hook body 

In cases where the selected hook body is  in accordance with Annexes A or B,  the proof of fatigue 

strength may be based on the fatigue limit design force given in Annex E, and it shall be proven for all 

relevant load actions and combinations specified in 6.2  that 

× × ×
≤ =

*
1 Rd,f 1 5 Rd,f

Sd,f
h Q

m m

f F f k F
F

s s
 (34)  

where 

FSd,f is  the maximum vertical fatigue design load in accordance with 6.2 ;  

FRd,f is  the fatigue limit design force in accordance with Annex E;  

f1  is  the influence factor for the operation temperature in accordance with Formula (31) .  

The fatigue limit design force is  calculated with parameters as  defined in 5.5.3 , as  follows:  

( )ησ
γ η

× −× ∆
= ×

× ×
12 c

Rd,f
Hf 1

1I Rf
F

v R
 (35)  
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For a single hook, the fatigue limit design force is calculated separately for the two sections A and B and 

the smaller value of the two is  used.  

6.6  Proof of fatigue strength, hook shank 

6.6.1  General 

The number of stress cycles is derived from the total number of lifting cycles (N) ,  which shall conform 

to the total number of working cycles (C)  during the design life of the crane as  specified in accordance 

with EN 13001-1.  

The following symbols are used throughout 6.6:  

N is  the total number of lifting cycles for the crane;  

pa  is  the average number of accelerations related to one lifting cycle,  see EN 13001–1;  

i is  the index of a stress/lifting cycle;  

ND  =  2  ×  106  is  the reference number of cycles;  

m is  the slope parameter of a characteristic fatigue design curve;  

fu  is  the ultimate strength of the material;  

fy is  the yield stress of the material.  

6.6.2  Design stress calculation 

The design stresses shall be calculated in the undercut section of the shank immediately below the 

threads with a diameter d4,  see Figure 1 .  Basic stresses are calculated without stress concentration 

factors and using conventional beam bending theory.  The following formulae are general and apply in 

6.6 for any vertical design force and design bending moment:  

( )σ =a
d4

F
F

A
 (36)  

( )σ
×

= 4
b

d4

2M d
M

I
 (37)  

where 

σa  is  the shank stress (axial)  due to vertical design force;  

σb  is  the shank stress (bending)  due to design bending moment;  

F is  the vertical design force in a fatigue load cycle;  

M is  the design bending moment in a fatigue load cycle;  

Ad4 is  the cross section area of the critical section of the hook shank;  

Id4 is  the moment of inertia of the critical section of the hook shank.  

http://dx.doi.org/10.3403/30290403U
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6.6.3  Applied stress cycles 

Within each lifting cycle,  the following two types of stress cycles shall be considered,  as  relevant:  

Cycle Type 1 :  A stress cycle due to lifting a load and lowering it down on the ground, with due 

consideration to the bending stress due to inclination of hook suspension and eccentricity of the vertical 

load.  The specifics  of each stress cycle (i)  are as follows:  

a)  Axial stress is  ( )σ σ=a1 a Sd,f,iF  (Formula (36)) ,  where Sd,f,iF  is  in accordance with 6.2;  

b)  Bending stress is  ( )σ σ=b1 b M  (Formula (37)) ,  where  =  2,f,i 3,f,imax ,M M M  in accordance with 

6.4.2  and 6.4.3 ;  

c)  Pulsating stress cycle from 0  to σ σ+a1 b1 ,  mean stress ( )σ σ σ= +m1,i a1 b1 2 ,  stress amplitude 

σ σ=A1,i m1,i ;  

d)  The total number of stress cycles is =1N N .  

Cycle Type 2 :  A stress cycle due to horizontal acceleration and resulting load sway shall be taken into 

consideration as  follows:  

e)  Axial stress as in Cycle Type 1;  

f)  Bending stress is  ( )σ σ=b2,i b 1,f,iM  (see Formula (37)) ,  where 1,f,iM  is  in accordance with 6.4.1 ;  

g)  Each stress cycle with a mean stress σ σ=m2,i a1,i  and stress amplitudeσ σ=A2,i b2,i ;  

h)  The total number of stress cycles is  = ×2 aN p N .  

Within each lifting cycle,  the hook load specific for that cycle shall be used.  

NOTE The axial stresses within the Cycle Type 2  may be calculated without the effect of the factor ϕ2  in 6.2 .  

The parameter pa  shall be selected in accordance with Table 11.  

Table 11 — Average number of horizontal accelerations pa  

Type of application pa  

1 .  Process applications, where horizontal load movements 

are regularly a part of each work cycle 
8  

2 .  Special applications,  where horizontal movements are 

operated at all  times under control of a signaller,  with 

low speeds and short distances 

2  

3 .  A special load sway control is  used in the drive system of 

the horizontal movement 
2  

4.  All  other applications and stand alone hooks,  where the 

application is  not known 
4 
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6.6.4  Basic fatigue strength of material 

The basic,  alternating fatigue strength of the material,  for zero mean stress (σm  =  0)  and for the 

reference number of stress cycles ND  =  2  000  000 is  calculated based upon the ultimate strength of the 

material as  follows:  

σ = ×M u0, 45 f  (38)  

6.6.5  Stress concentration effects from geometry 

The factors covered herein are the stress concentration factor α and,  as  a final outcome, the notch effect 

factor βn.  Both of them shall be calculated separately for the shoulder and for the thread bottom in 

accordance with the formulae in Table 12.  The maximum value of the two βn  shall be used in the proof 

of fatigue strength of the shank. 

NOTE The thread is  assumed to be of a single lead type.  

Table 12  — Parameters for calculation of stress concentration factors 

  Shoulder Thread 

Mean thread diameter 

ed  
= × + ×e 3 50,6 0, 4d d d  

Depth of notch ( )−
= e 4

S 2
d d

u  
( )−

= e 5
T 2

d d
u  

Factor φ  
φ =

+ × S

9

1

2 4
u

r

 φ =

+ × T

th

1

2 4
u

r

 

Factor χ  
( )φ

χ
× +

=
9

2 1

r
 

( )φ
χ

× +
=

th

2 1

r
 

Support factor  n  ( )χ
− +

= + × y0.33 712
1 10

f
n  

Geometric stress 

concentration factor 
α S  (Formula (39))  α T  (Formula (40))  

Notch effect factor β n  αβ = S
nS n

 
αβ = T

nT n
 

α = +
 

× + × × + 
 

S
2

9 9 9

S 4 4

1,1
1

0,22 2,74 1 2
r r r

u d d

 (39)  

α
       

= × × × × × +       
         

× + × × + 
 

0,3 0 ,2 0 ,1 3

T 4
T

25 th S 5
th th th

T 5 5

1
1, 8 (1 )

0,22 2,74 1 2

u dp p

d r u d
r r r

u d d

 (40)  

The geometric symbols  in Table 12  and in Formulae (39)  and (40)  are in accordance with those in the 

Figure 2 .  The yield stress fy in the formula for n shall be in Newton per square millimetre (N/mm2) .  
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6.6.6  Fatigue strength of notched shank 

The further calculation is  done for the more critical of the two shank sections.  The basic material fatigue 

strength is  reduced to a comparable value in respect to  nominal stresses in the shank.  

σ
σ

β

= ×
 

+ − 
 

M
W 1

n
3

1
1

f

f

 (41)  

with 

= − × ×a u
3 1 0,29 lg lg

0, 4 200

R f
f  (42)  

where 

σ  M  is  the basic fatigue strength of the material;  

βn  is  the maximum of βnS  and βnT;  

f1  is  the influence factor for the operation temperature,  in accordance with Formula (31) ;  

f3  is  the influence factor for the surface roughness;  

Ra  is  the surface finish grade in micrometres (µm)  within the limits  0,4 µm ≤  Ra  ≤  6,3  µm;  

fu  is  the ultimate strength of the material in Newton per square millimetre (N/mm2) ,  

fu  ≥  300  N/mm2 .  

NOTE The factor for reducing the material strength by increasing diameter is  not applicable in this  document. 

The true material properties  for the actual diameter are used in the design calculations.  

6.6.7  Mean stress influence 

The above σW values apply for a pure alternating stress with zero mean stress.  Hook shank represents a 

type of component,  where the reduction of fatigue strength by increasing mean stress shall be 

considered.  The mean stress influence is  illustrated through a principal Smith Diagram in Figure 6.  

Characteristics of the diagram are as follows:  

a)  the fatigue strength σW is  fixed at mean stress σm  =  0;  

b)  upper limit line of the diagram is  specified through a mean stress influence factor µ;  

c)  stress amplitudes at a related mean stress shall be within the lower and upper limits of the 

diagram. 
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Figure 6 — Smith diagram and transformation of stress amplitude 

The upper limit line of the diagram is  specified through the assumption that with pulsating stress,  the 

total stress variation is  limited to σp  =  1 ,7 σW.  From this rule,  the mean stress influence factor shall be 

calculated in accordance with EN 13001-1  as  follows:  

σ
µ α

σ
= = − =

×
W

W

tan( ) 1 0,176 5
1,7 2

 (43)  

NOTE The mean stress influence parameters μ  and α correspond to the parameters μ1  and α1  of EN 13001–1  

so,  that in this  document α is  counted always positive.  

6.6.8  Transformation to stresses at zero mean stress 

The stress amplitudes with related mean stresses as  specified in 6.6.3  are transformed to a stress 

amplitude with an equal fatigue influence using the methodology shown in EN 13001-1.  Transformation 

to a stress cycle with a mean stress zero is  made as  follows:  

Cycle Type 1:  σ σ µ σ= + ×T1,i A1,i m1,i  (44)  

Cycle Type 2 :  σ σ µ σ= + ×T2,i A2,i m2,i  (45)  

where 

σT1,i,  σT2,i  are the transformed stress amplitudes at zero mean stress,  

μ  is  the mean stress influence factor.  

The transformation of σA,i  to  σT,i  is  illustrated in Figure 6.  

http://dx.doi.org/10.3403/30290403U
http://dx.doi.org/10.3403/30290403U
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6.6.9  Stress history parameter in general 

The cumulative fatigue effect of the stress history from all of the stress cycles is  condensed into a single 

stress history parameter ss.  This  is  calculated as  follows:  

ν= ×s s ss k  (46)  

with 

σ σ

σ σ
= =

     = × + ×   
 + ×     
∑ ∑

m m
T1,i T2,i

s a
a Tmax Tmax1 1

1
N N

i i

k p
N p N

 (47)  

and 

ν
+ ×

= a
s

D

N p N

N
 (48)  

where 

σTmax  is  the maximum of the transformed stress amplitudes σT1,i  and σT2,I;  

ks  is  the stress spectrum factor for the hook shank;  

νs  is  the relative number of stress cycles;  

i is  the index of a lifting cycle;  

N is  the total number of lifting cycles;  

m  =  5  is  the slope parameter of the characteristic fatigue design curve.  

6.6.10  Stress history parameter based upon classified duty 

The hook shank represents a special case,  where the magnitudes of stress variations are directly 

proportional to the hoist load variations.  Because of this,  the stress history parameter can be derived 

directly from the classes Q and U of EN 13001-1, instead of using a case specific stress history and 

detailed calculation in accordance with 6.6.9.  

The load spectrum factor (kQ)  is  calculated using an exponent of 3 ,  whereas the hook shank fatigue is 

based on a fatigue curve with a slope m  =  5 .  Therefore,  a conversion factor (k5*)  for a load distribution 

with a given shape, shall be calculated to create a connection between the load spectrum of EN 13001-1  

and the stress history parameter of hook shank (ss) .  For a classified duty,  the continuous load 

distributions given in EN 13001-1,  Annex B shall be applied. 

In cases where the intended duty is  specified through the classes Q and U of EN 13001-1,  the stress 

history parameter shall be calculated as  follows:  

ν= ×s s ss k  (49)  

with 

( )
σ σ

σ σ

     = × + ×   
 +     

m m
T1,max T2,max

s m
*a Tmax Tmax
5

1

1
a

kQ
k p

p
k

 (50)  

http://dx.doi.org/10.3403/30290403U
http://dx.doi.org/10.3403/30290403U
http://dx.doi.org/10.3403/30290403U
http://dx.doi.org/10.3403/30290403U
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( )ν = × +s a
D

1
N

p
N

 (51)  

and 

=*
55

5

kQ
k

k
 (52)  

where 

kQ is  the load spectrum factor,  see Table 8;  

σT1,max,  σT2,max  are the maximums of the transformed stress amplitudes in Cycle Types 1  and 2 ;  

N is  the total number of lifting cycles.  Typically for a hook this  shall be taken as  equal 

to the number work cycles (C)  specified for the crane through the class U of 

EN 13001–1.  Each intermediate grounding of the load within a work cycle shall,  

however,  be counted as  an additional lifting cycle and added to the value of N;  

k5* is the specific spectrum ratio factor.  Standardized values in accordance with 

Table 8  shall be used for design of hook shank.  See also 6.5.3  and Formula (28) .  

6.6.11  Execution of the proof 

For the proof of fatigue strength it shall be proven that 

σ
σ

γ
≤

×
W

Tmax
Sf s

m s
 (53)  

where 

σ  Tmax  is  the maximum, transformed stress amplitude within the total stress history;  

σW  is  the limit fatigue design stress in accordance with Formula (41) ;  

γSf =  1 ,35  is  the fatigue strength specific resistance factor for hook shank;  

m  =  5  is  the slope parameter of the characteristic fatigue design curve;  

ss  is  the stress history parameter.  

6.7  Fatigue design of hook shanks for stand alone hooks 

The following design assumptions shall be used as  a minimum for the design of hook shanks in stand 

alone hooks with a finished shank:  

a)  fatigue limit design force of the hook body shall be used as  a fatigue design force for the shank;  

b)  number of shank bending cycles due to horizontal load sway is  pa  =  4;  

c)  for calculation of horizontal fatigue design force in 6.3  the horizontal acceleration is  set a  =  0,2  m/s2  

and ϕ5  =  1 ;  
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d)  hook suspension tilting resistance is  assumed to correspond to a horizontal force in the hook seat 

equal to  2  % of the vertical force.  

7  Verification of the safety requirements and/or protective measures 

7.1  General 

Fulfilment of the requirements given in Clauses 5  and 6 shall be verified by design calculations.  

The design assumptions, e.g.  intended duty and the intended hook capacity,  shall conform to the 

corresponding design parameters of the related crane or hoist.  This  shall be verified by engineering 

assessment. 

All verifications in accordance with Clause 7 shall be documented as  a part of the technical file.  The 

content shall be in accordance with Annex J  and the tests therein compliant with “type 3.1”  of EN 10204.  

7.2  Scope of testing and sampling 

Material tests,  volumetric NDT inspection and test loading shall be carried out either on each individual 

hook or on the production batch principle,  i.e.  batch tested.  Surface NDT inspection shall be done for 

each and every hook, see 4.2 .  

Where batch testing is  applied,  the maximum batch size shall comprise the number of hooks,  which are 

manufactured from the same raw material cast or billet,  have the same total deformation ratio and 

undergo identical heat treatment.  Additionally for the test loading,  the batch size is  limited to the hooks 

having the same machining design of the finished shank.  

7.3  Testing of mechanical properties 

The test pieces for tensile and impact testing shall be taken longitudinally at the upper part of the hook 

shank,  preferably at a distance of 1/3  radius from the shanks surface.  As an alternative,  e.g.  where the 

shank is  too small,  tests may be carried out on sample material selected from the same material melt, 

with the same total deformation ratio and subjected to heat treatment together with the hook.  A tensile 

test of material shall be carried out in accordance with EN ISO 6892-1.  The impact test shall be carried 

out in accordance with EN ISO 148-1.  

7.4  Test loading 

In addition to what is  given in 7.1  and 7.2 ,  the static strength and the general integrity of a hook shall be 

tested through a load test.  A hook may be test loaded as  a component and/or together with the test 

loading of the related crane or hoist.  

In the component testing, the test load shall correspond to the static limit design force of the hook. The 

suspension between the hook shank and the test equipment shall correspond to the intended 

suspension in the related crane or hook block.  Application of the test load or test force on the hook shall 

be such,  that it produces a resultant load effect on the hook in accordance with Figure 7.  This is  

achieved either by suspending a test load on a hook in accordance with the item a)  of Figure 7,  the item 

b)  of Figure 7 with α =  90° or by applying a test force on a hook in two separate tests in accordance with 

the item c)  of Figure 7.  

When tested together with the crane,  the same test loads,  dynamic and static,  shall be used as  for the 

crane.  The test load sling arrangement on the hook shall be either in accordance with Figure 7 items a)  

or b)  with α =  90° or in accordance with the sling arrangement of the particular application of the crane.  

For a ramshorn hook, the test load/force shall be shared equally between the two prongs. 

http://dx.doi.org/10.3403/00762008U
http://dx.doi.org/10.3403/30144369U
http://dx.doi.org/10.3403/30212058U
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Load tests of a hook as a component may be replaced by cold forming by proof loading in accordance 

with 4.5  and Annex K. 

 

Figure 7 — Application of a test load or test forces on hook 

A hook shall be able to withstand the test load without excessive permanent deflection.  The throat-

opening dimension shall be measured before and after the test loading,  using the specific measure 

points (1) ,  see Figure 8.  A permanent set shall not exceed 0,25  %.  The hook shall be surface inspected 

by the method specified in 4.2 .  

8  Information for use 

8.1  Maintenance and inspection 

The hook shall be handled as  an issue of its  own in the maintenance and inspection manuals  of the 

related crane. 

Maintenance of the following items shall be addressed as  a minimum in the maintenance manual:  

a)  thrust bearing under the nut;  

b)  crosshead hinge;  

c)  welding;  no repair welding is  allowed on the forged parts of the hook or the nut.  

The following items shall be addressed as  a minimum in the inspection instruction,  with their related 

frequency of inspection and rejection criteria:  

d)  permanent deformation (gap opening)  of the hook body;  

e)  wear of the hook body;  

f)  inspection for surface defects,  cracks and corrosion with the hook suspension disassembled for the 

inspection of shank;  

g)  safety locking of the nut;  

h)  safety latch,  where provided.  
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Permanent deformation (gap opening)  of the hook body,  measured from the dimensions y,  y1  and y2  in 

Figure 8,  shall be limited to 10  % of the initial value. 

The acceptable wear depth of the hook body at the bottom of the seat shall be limited to 5  % of the 

nominal height of the body section,  dimension h2  in Figure 1 .  The worn areas shall have smooth 

transition to adjacent areas.  They shall be free of any sharp marks or edges,  or defects opening onto the 

surface. 

8.2  Marking 

The hook body shall have a permanent marking positioned as  item 2  in Figure 8  specifying the 

following:  

a)  size and shape of hook using a defined identification,  e.g.  hook number in accordance with Annex A 

or B;  

b)  material designation,  either the material class  reference in accordance with Table 6 or other 

documented designation;  

c)  number of the reference standard or specification;  

d)  identification of the manufacturer and a traceability code of the hook,  e.g.  batch or serial number;  

e)  if relevant,  marking of the proof loading,  see 4.5 .  

EXAMPLE A hook fulfilling the requirements of this  European Standard,  size and shape being in accordance 

with number 12  of A.1  and being made from material P should have a marking:  

EN 13001  — 

RS12 P 

Man xxxxxxxxx  

The hook body itself shall have no marking indicating either the load or the duty classification.  

For small hook sizes,  due to lack of space, the marking on the hook itself may be reduced,  e.g.  to  an 

identification code,  which provides a unique traceability to the hook data on a separate document.  

For tailored, non-standard hooks the marking should comprise of an identification of the manufacturer 

with an identification code,  which provides a unique traceability to the hook data on a separate 

document. 

 

Figure 8 — Markings of a hook 
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The hook shall have permanent centre punch markings placed as item 1  in Figure 8.  As relevant, 

dimensions y or y1  and y2  shall be recorded and placed within hook documentation.  Where practical the 

values of y-dimensions may also be marked on the hook itself.  

NOTE The fixed hoist media,  from which the hook is  suspended, will  be marked as a part of the crane,  

indicating the mass of the rated load and the related duty classification,  as  required by the relevant crane type 

standard.  

8.3  Safe use 

The following issues of safe use shall be,  as  a minimum, addressed in the user’s  manual of either the 

related crane or the stand alone hook/hook block as  a component:  

a)  free functioning of the hook suspension articulation (hinge) , allowing the hook to align without 

obstacles in the direction of the load,  either vertically or inclined during load sway;  

b)  instructions for lashing a load on the hook,  maximum 90 degrees angle between the slings;  

c)  shape requirement of the load attachment set on the hook, to avoid damage of the surface of the 

hook seat;  

d)  the two prongs of a ramshorn hook should be loaded symmetrically and equally;  

e)  loading of one prong only of a ramshorn hook is  prohibited;  

f)  in cases,  where a safety latch is  provided, it shall be allowed to close freely after the load is 

attached;  

g)  temperature limits  of the hook. 
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Annex A 
(informative)  

 
Sets of single hooks 

A.1  A series of single hooks of type RS/RSN, dimensions of forgings 

 

Key 

Designations:  RS without forged nose for latch 

  RSN with forged nose for latch 

Figure A.1 — Symbols of dimensions for single hooks with concave flanks 
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Table A.1  — Dimensions of forgings for single hooks in millimetres (mm)  

Single Hook 

No.  
a1  a2  a3  b1  b2  d1  e1  e2  h1  h2  r1  r2  r3  r4  r5  r6  r7  r9  e3  f1  f2  f3  g1  r8  L  

006  25  20  28  13  11  14  60  60  17  14  2  3  32  53  53  27  26  34  52  14,5  –  –  6,5  –  100  

010  28  22  32  16  13  16  67  68  20  17  2  3,5  35  60  60  31  30  40  60  16,5  –  –  7  –  109  

012  30  24  34  19  15  16  71  73  22  19  2,5  4  37  63  63  34  33  44  63  18  –  –  7,5  –  115  

020  34  27  39  21  18  20  81  82  26  22  2,5  4,5  40  71  71  39  37  52  70  20  –  –  8,5  –  138  

025  36  28  41  22  19  20  85  88  28  24  3  5  43  75  75  42  40  56  74  22  –  –  9  –  144  

04  40  32  45  27  22  24  96  100  34  29  3,5  5,5  46  85  85  49  45  68  83  25  –  –  10  –  155  

05  43  34  49  29  24  24  102  108  37  31  4  6  48  90  90  53  48  74  89  26  –  –  10,5  –  167  

08  48  38  54  35  29  30  115  120  44  37  4,5  7  52  100  100  61  56  88  100  29  –  –  12  –  186  

1  50  40  57  38  32  30  120  128  48  40  5  8  55  106  106  65  60  96  105  31  –  –  12,5  –  197  

1.6  56  45  64  45  38  36  135  146  56  48  6  9  60  118  118  76  68  112  118  35  –  –  14  –  224  

2.5  63  50  72  53  45  42  152  167  67  58  7  10  65  132  132  90  78  134  132  40  –  –  16  –  253  

4  71  56  80  63  53  48  172  190  80  67  8  12  71  150  150  103  90  160  148  45  –  –  16  –  285  

5  80  63  90  71  60  53  194  215  90  75  9  14  80  170  170  114  100  180  165  51  –  –  18  –  318  

6  90  71  101  80  67  60  218  240  100  85  10  16  90  190  190  131  112  200  185  57  –  –  18  –  380  

8  100  80  113  90  75  67  242  268  112  95  11  18  100  212  212  146  125  224  210  64  –  –  23  –  418  

10  112  90  127  100  85  75  256  286  125  106  12  20  65  165  236  163  140  250  221  –  46  26  23  12  452  

12  125  100  143  112  95  85  292  316  140  118  14  22  70  185  265  182  160  280  252  –  53  34  28  16  510  

16  140  112  160  125  106  95  325  357  160  132  16  25  80  210  300  204  180  320  280  –  58  35  33  16  582  

20  160  125  180  140  118  106  370  405  180  150  18  28  90  240  335  232  200  360  330  –  68  45  33  20  653  

25  180  140  202  160  132  118  415  455  200  170  20  32  100  270  375  262  224  400  360  –  74  45  38  20  724  

32  200  160  225  180  150  132  465  510  224  190  22  36  115  300  425  292  250  448  400  –  80  45  38  20  796  

40  224  180  252  200  170  150  517  567  250  212  25  40  130  335  475  326  280  500  447  –  93  55  42  25  893  

50  250  200  285  224  190  170  575  635  280  236  28  45  150  370  530  363  315  560  485  –  100  55  42  25  990  

63  280  224  320  250  212  190  655  710  315  265  32  50  160  420  600  408  355  630  550  –  108  60  45  25  1120  

NOTE Sizes 006 to 40  based upon DIN 15400 series of hooks.  Dimensions for guidance. 

Other values for the dimension L  may 

be used. 
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A.2  A series of single hooks of type RF/RFN, dimensions of forgings 

 

Key 

Designations:  RS without forged nose for latch 

  RSN with forged nose for latch 

Figure A.2  — Symbols of dimensions for single hooks with straight flanks 
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Table A.2  — Dimensions of forgings for single hooks in millimetres (mm)  

Single 

Hook 

No.  

a1  a2  a3  b1  b2  d1  e1  e2  h1  h2  r1  r2  r3  r4  r5  r6  r7  r9  e3  f2  f3  g1  r8  L  

10  112  90  127  100  85  75  256  286  125  106  12  20  65  165  236  163  140  250  221  46  26  23  12  460  

12  125  100  143  112  95  85  292  316  140  118  14  22  70  185  265  182  160  280  252  53  34  28  16  525  

16  140  112  160  125  106  95  325  357  160  132  16  25  80  210  300  204  180  320  280  58  35  33  16  595  

20  160  125  180  140  118  106  370  405  180  150  18  28  90  240  335  232  200  360  330  68  45  33  20  665  

25  180  140  202  160  132  118  415  455  200  170  20  32  100  270  375  262  224  400  360  74  45  38  20  735  

32  200  160  225  180  150  132  465  510  224  190  22  36  115  300  425  292  250  448  400  80  45  38  20  810  

40  224  180  252  200  170  150  517  567  250  212  25  40  130  335  475  326  280  500  447  93  55  42  25  905  

50  250  200  285  224  190  170  575  635  280  236  28  45  150  370  530  363  315  560  485  100  55  42  25  990  

63  280  224  320  250  212  190  655  710  315  265  32  50  160  420  600  408  355  630  550  108  60  45  25  1  120  

80  315  250  358  280  236  212  727  802  355  300  36  56  180  470  670  460  400  710  598  113  60  45  25  1  270  

100  355  280  402  315  265  236  827  902  400  335  40  63  200  530  750  516  450  800  688  130  70  50  30  1  415  

125  400  315  450  355  300  265  920  1  020  450  375  45  71  230  600  850  579  500  900  750  138  70  50  30  1  590  

160  450  355  505  400  335  300  1  035  1  145  500  425  50  80  250  675  950  654  560  1  000  825  147  70  55  30  1  790  

200  500  400  565  450  375  335  1  150  1  275  560  475  56  90  285  750  1  060  729  630  1  120  900  154  70  55  30  2  048  

250  560  450  635  500  425  375  1  280  1  430  630  530  63  100  320  840  1  180  815  710  1  260  980  164  70  60  30  2  305  

320  630  500  715  560  475  425  1440  1620  710  580  71  112  360  950  1320  920  800  1400  1080  175  75  70  35  2605  

400  710  560  755  630  530  475  1620  1830  800  630  80  125  405  1060  1480  1035  900  1600  1195  190  75  70  35  2950  

NOTE  Sizes 10 to 250  based upon DIN 15400 series of hooks.  Dimensions for guidance. 

Other values for the 

dimension L  may be 

used.  
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A.3  A series of single hooks of type B, dimensions of forgings 

 

Figure A.3  — Symbols of dimensions for single hooks 
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Table A.3  — Dimensions of forgings for single hooks in millimetres (mm)  

Single Hook 

No.  

a1  a2  a3  b1  d1  e1  e2  h1  h2  r1  r9  r10  r3  r4  r5  r6  e3  f2  r8  g1  

(1)  
0,75  

a1  
  

0 ,60 

a1  
      

0 ,93  

a1  

0,93  

a1  

0,12  

a1  
    

0 ,30 

a1  

0,92  

a1  

1,00 

a1  

1,25  

a1  
        

B  0 .8  26  20  26  16  17  47  31  24  24  3  18  13  8  24  26  32  41,8  19,7  5,2  5,2  

B 1 .6  37  28  37  22  23  66,5  44  34  34  4  26  18  11  34  37  46  59,1  27,7  7,4  7,4  

B 2 .5  46  34  46  28  28  83  55  43  43  6  32  23  14  42  46  58  73,8  34,7  9,2  9,2  

B 4  58  44  58  35  33  105  70  54  54  7  41  29  17  53  58  72  93,4  43,6  11,6  11,6  

B 5  65  49  65  39  38  118  78  60  60  8  46  32  20  60  65  81  105  48,8  13  13  

B 6.3  73  55  73  44  44  139  88  68  68  9  51  13  22  67  73  91  124  54,9  14,6  14,6  

B 8  83  62  84  50  50  151  100  77  77  10  58  18  25  76  83  104  134  62,4  16,6  16,6  

B 10  92  69  92  55  55  167  110  86  86  11  64  46  28  85  92  115  149  68,9  18,4  18,4  

B 12.5  103  77  104  62  60  187  124  96  96  12  72  52  31  95  103  129  166  77,4  20,6  20,6  

B 16  117  88  117  70  65  212  140  109  109  14  82  58  35  108  117  146  189  87,7  23,4  23,4  

B 20  131  98  132  79  75  237  157  122  122  16  92  66  39  120  131  164  211  98,5  26,2  26,2  

B 25  146  110  146  88  85  264  175  136  136  18  102  73  44  134  146  182  235  110  29,2  29,2  

B 32  159  119  160  95  90  288  191  148  148  19  111  80  48  146  159  199  256  119  31,8  31,8  

B 40  173  130  173  104  105  314  208  161  161  21  121  86  52  159  173  216  279  130  34,6  34,6  

B 50  191  143  191  115  115  346  229  178  178  23  134  95  57  176  191  239  308  143  38,2  38,2  

B 63  205  154  205  123  125  372  246  191  191  25  144  102  62  189  205  256  331  154  41  41  

Dimensions based upon BS 2903  series of hooks.  
Dimensions for 

guidance  

NOTE 1  Second row gives a ratio of dimensions to a measure a1 .  

NOTE 2  Nose for attachment of latch is  optional.  

NOTE 3  See F.4 for typical dimensions of machined shank. 

NOTE 4 Length of hook shank “L”  to suit application.  

http://dx.doi.org/10.3403/00059661U
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Annex B 
(informative)  

 
A series of ramshorn hooks of type RS/RSN and RF/RFN, 

dimensions of forgings 

 

Key 

Designations:  RS/RSN concave flanks (a) ,  without or with nose 

  RF/RFN straight flanks (b) ,  without or with nose 

Figure B.1 — Symbols of dimensions for ramshorn hooks 
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Table B.1 — Dimensions of forgings for ramshorn hooks in millimetres (mm)  

Ramshorn 

Hook No. 
a1  a2  a3  b1  d1  f1  h r1  r2  r3  e f2  f3  g r4  r5  L 

05 34 27 44 22  24 130 27 3  3  36 80 20 12  10 6  1 ,6 165  

08 38 30 49 26 30 150 33  4 3  41  83  22  12  10,5  6  1 ,6 183  

1  40 32  52  28 30 158 36 4 3 ,5  44 96 22  14 12  7  1 ,6 195  

1 .6 45  36 59 34 36 183  43  5  4 51  100 28 14 12 ,5  7  1 ,6 222  

2 .5  50 40 65  40 42  208 50 6  4,5  58 112  30 14 14 7  1 ,6 250 

4 56 45  73  48 48 238 60 7  5 ,5  67 124 33  23  16 10 2 ,5  280 

5  63  50 82  53  53  266 67 8  6,5  75  143  40 23  16 10 2 ,5  312  

6 71  56 92  60 60 301  75  9  7  85  160 44 23  18 10 2 ,5  375  

8  80 63  103  67 67 337 85  10 8  95  182  48 23  18 10 2 ,5  415  

10 90 71  116 75  75  377 95  11  9  106 192  54 27 23  12  3  450 

12  100 80 130 85  85  421  106 125 10 118 210 60 27 23  12  3  510 

16 112  90 146 95  95  471  118 14 11  132  237 69 36 28 16 4 580 

20 125  100 163  106 106 531  132  16 12 ,5  150 265  75  36 33  16 4 650 

25  140 112  182  118 118 598 150 18 14 170 315  86 45  33  20 5  715  

32  160 125  205 132  132  672  170 20 16 190 335  94 45  38 20 5  790 

40 180 140 230 150 150 754 190 22  18 212  375  104 45  38 20 5  885  

50 200 160 260 170 170 842  212  25  20 236 420 120 56 42  25  6  965  

63  224 180 292  190 190 944 236 28 22  265 460 131  56 42  25  6  1  090 

80 250 200 325 212  212  1  062  265  32  25  300 515  144 56 45  25  6  1  235  

100 280 224 364 236 236 1  186 300 36 28 335 575  157 56 45  25  6  1  375 

125 315  250 408 265 265  1  330 335  40 32  375 645  178 68 50 30 8  1  550 

160 355  280 458 300 300 1  505 375  45  36 425 725  198 68 50 30 8  1  745 

200 400 315  515 335 335  1  685 425  50 40 475 800 218 68 55  30 8  1  998 

250 450 355  580 375 375  1  885 475  56 45  530 875  240 68 55  30 8  2  250 

320 500 400 650 425 425  2125 530 63  50 600 950 270 85  60 40 10 2550 

400 560 450 730 475 475  2375 600 71  56 670 1045  300 85  60 40 10 2895  

NOTE 1  Hook sizes 50–400 preferably with straight flanks.  

NOTE 2  Sizes 05  to 250  based upon DIN 15400 series of hooks.  

Dimensions for guidance. 

Other values for the dimension L  may be used. 
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Annex C 
(informative)  

 
Dimensional tolerances of forgings 

Table C.1  — Single hooks, dimensional tolerances of forgings 

Single hook Nos in Annex A 

Types RS/RSN and B 

Permissible deviations of dimensions in  [mm]  

a1  a2  a3  b1  b2  d1  h1  h2  e3  f1  f2  f3  g1  L 

006 to 04 B  0.8 and B 1 .6 +2/0 +2/0 +2/0 +2/0 +2/0 +2/0 +1/0 +2/0 

05  to 2 .5  B  2 .5  to B 5  +3/0 +3/0 +3/0 +3/0 +3/0 +3/0 +1/0 +3/0 

4 and 5  B  6.3  and B 8 +4/0 +4/0 +4/0 +4/0 +4/0 +4/0 +2/0 +4/0 

6 and 8 B  10  and B12.5  +5/0 +5/0 +5/0 +5/0 +5/0 +5/0 +2/0 +5/0 

Single hook Nos in Annex A 

Types RS/RSN, RF/RFN and B 
                

10  to 16 B  16 to B 25  +10/0 ±8 +12/0 +10/0 +16/0 ±8 +4/0 +16/0 

20  to 32  B  32  to B 63  +12/0 ±10 +16/0 +12/0 +20/0 ±10 +5/0 +20/0 

40  to 63  +16/0 ±12  +20/0 +16/0 +24/0 ±12  +6/0 +24/0 

80  to 125  +20/0 ±16 +25/0 +20/0 +32/0 ±16 +8/0 +32/0 

160 to 250 +25/0 ±20 +32/0 +25/0 +40/0 ±20 +10/0 +40/0 

320 to 400 +32/0 ±25  +40/0 +32/0 +50/0 ±25 +12/0 +50/0 

Symbols of dimensions refer to Figure A.1.  

Table C.2  — Ramshorn hooks, dimensional tolerances of forgings 

Ramshorn hook Nos in Annex B  

Types RS/RSN 

Permissible deviations of dimensions in  [mm]  

a1  a2  a3  b1  d1  f1  f2  h  e  f3  g  L  

05  to 2 .5  +3/0 +3/0 +3/0 +3/0 +3/0 +3/0 +1/0 +3/0 

4 and 5  +4/0 +4/0 +4/0 +4/0 +4/0 +4/0 +2/0 +4/0 

6  and 8 +5/0 +5/0 +5/0 +5/0 +5/0 +5/0 +2/0 +5/0 

Ramshorn hook Nos in Annex B  

Types RS/RSN and RF/RFN 
                

10  to 16 +10/0 ±8 +12/0 +10/0 +16/0 +4/0 +4/0 +16/0 

20  to 32  +12/0 ±10 +16/0 +12/0 +20/0 +5/0 +5/0 +20/0 

40  to 63  +16/0 ±12  +20/0 +16/0 +24/0 +6/0 +6/0 +24/0 

80  to 125  +20/0 ±16 +25/0 +20/0 +32/0 +8/0 +8/0 +32/0 

160 to 250 +25/0 ±20 +32/0 +25/0 +40/0 +10/0 +10/0 +40/0 

320 and 400 +32/0 ±25 +40/0 +32/0 +50/0 +12/0 +12/0 +50/0 

Symbols of dimensions refer to Figure B.1 .  
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Annex D 
(normative)  

 
Static limit design forces of hook bodies 

D.1  Static limit design forces of hook bodies for hooks of type RS and RF 

Table D.1  — Static limit design forces FRd,s  in kilonewtons (kN)  

Valid for temperature influence factor f1  =  1  (T ≤  100  °C)  

Hook 

No. 

Single hooks, types RS and RF Ramshorn hooks, types RS and RF 
Hook 

No. 
Classified materials Classified materials 

P S T V W P S T V W 

006 5,9 7,3  9,1  11 ,6 14,4 –  –  –  –  –  006 

010 8,6 10,7 13 ,4 17 21  –  –  –  –  –  010 

012  11,5  14,2  17,8 23  28 – –  –  –  –  012  

020 15,0 19 23  30 37 – –  –  –  –  020 

025  17 21  27 34 42  – –  –  –  –  025 

04 26 32  41  51  64 – –  –  –  –  04 

05  31 38 48 60 75  30 37 46 58 72  05 

08 45 55  69 88 109 44 54 68 87 107 08 

1  54 66 83  105 131  52  64 81  102  127 1 

1.6 75 93  116 147 183  76 95  119 151  187 1.6 

2.5  107 132  166 210 260 106 131  164 208 258 2.5  

4 153  189 237 300 373  154 191  240 303  376 4 

5  193 239 301  381  473  190 235  296 374 465 5 

6 242 299 376 476 591  240 298 374 473  587 6 

8 305 377 474 600 745 305 377 474 600 745 8 

10 377 467 587 743  922  380 471  592  749 930 10 

12  474 587 738 934 1  160 481  596 748 947 1  176 12  

16 607 752  944 1  195  1  484 598 740 930 1  176 1  461  16 

20 763 944 1  186 1  501  1  864 747 925  1  162  1  471  1  826 20 

25  967 1  197 1  504 1  903  2  363  949 1  176 1  477 1  869 2  321  25 

32  1  219 1  509 1  896 2  399 2  980 1  202  1  489 1  870 2  367 2  939 32  

40 1  512  1  872  2  352  2  976 3  696 1  522  1  884 2  367 2  995  3  720 40 

50 1  917 2  373  2  982  3  773  4 686 1  927 2  386 2  998 3  793  4 711  50 

63  2  408 2  981  3  746 4 740 5  886 2  394 2  964 3  724 4 712  5  853  63  

80 3  040 3  764 4 729 5  984 7 431  3  006 3  721  4 676 5  916 7  348 80 

100 3  854 4 771  5  995 7  585  9  421  3  802  4 707 5  914 7  483  9  293  100 

125  4 885 6 048 7 599 9  615  11  941  4 758 5  891  7  401  9  365  11  630 125 

160 6 105 7  558 9  496 12  015 14 922  6  015 7  447 9  357 11  839 14 703  160 

200 7 702  9  536 11  981  15  160 18 828 7  631  9  448 11  870 15  019 18 653  200 

250 9 634 11  927 14 986 18 961  23  549 9  534 11  805  14 831  18 766 23  307 250 

320 12  154 15  048 18 906 23  922  29  709 12  046 14 914 18 738 23  710 29  446 320 

400 15  416 19  086 23  980 30  342  37 683  15  291  18 932  23  787 30  098 37 379 400 
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D.2  Static limit design forces of hook bodies for a series of hooks of type B,  with 
additional materials 

Table D.2  — Static limit design forces FRd,s  in kilonewtons (kN)  

Valid for temperature influence factor f1  =  1  (T ≤  100  °C)  

Hook No. 

Single hooks, type B 

Hook No. 
Classified materials Additional materials 

P S T V W 
fy 

N/mm2  
FRd,s  

B 0.8 9,70 12,0  15,1  19,1  23 ,7 

430 

13 ,2  B 0.8 

B 1.6 19,0 23,5  29,5  37,4 46,4 25,9 B 1.6 

B 2.5  31,1  38,5  48,4 61,3  76,1  42 ,5  B 2.5  

B 4 48,6 60,2  75,6 95,7 119 66,4 B 4 

B 5  60,2  74,6 93 ,7 119 147 82 ,2  B 5 

B 6.3  77,1  95,4 120 152  188 105 B 6.3  

B 8 98,8 122  154 194 242  135 B 8 

B 10 122  151  190 240 298 166 B 10 

B 12.5  152  189 237 300 373  208 B 12.5  

B 16 197 243  306 387 480 

400 

250 B 16 

B 20 248 307 386 488 607 315 B 20 

B 25 308 382  480 607 754 392  B 25 

B 32  362 448 563  713  885 460 B 32  

B 40 431 534 670 848 1  054 547 B 40 

B 50 527 652  819 1  036 1  287 669 B 50 

B 63  606 750 943  1  193  1  481  770 B 63  
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Annex E 
(normative)  

 
Fatigue limit design forces of hook bodies 

E.1  Fatigue limit design forces of hook bodies for hooks of type RS and RF 

Table E.1 — Fatigue limit design forces FRd,f in kilonewtons (kN)  

Factors f2  and γHf incorporated,  temperature influence factor f1  =  1  (T ≤  100  °C)  

Hook 

No. 

Single hooks, types RS and RF Ramshorn hooks, types RS and RF 
Hook 

No. 
Classified materials Classified materials 

P S T V W P S T V W 

006 2 ,4 2 ,6 3 ,1  3 ,4 3 ,8 –  –  –  –  –  006 

010 3 ,5  3 ,8 4,5  5 ,0 5 ,6 –  –  –  –  –  010 

012  4,7 5 ,0 6,0 6,6 7,4 –  –  –  –  –  012  

020 6,1  6,6 7,9 8,7 10 –  –  –  –  –  020 

025 7,0  7,5  9  10 11  –  –  –  –  –  025  

04 11  11  14 15  17 – –  –  –  –  04 

05  12  13  16 17 19 12  13  15  17 19 05  

08 17 19 22  24 27 18 19 23  25  28 08 

1  20 22  26 29 32  21  22  27 29 33  1  

1 .6 28 30 35  39 44 30 32  38 42  47 1 .6 

2 .5  38 41  49 54 61  40 43  51  56 63  2 .5  

4 53  58 69 75  85  56 61  72  80 90 4 

5  66 71  85  94 106 68 74 88 97 109 5  

6 81  88 104 115  129 85  91  109 120 135 6  

8  101  108 129 142  160 106 114 135  149 168 8  

10 122  132  157 172  194 129 139 166 182  206 10 

12  151  162  193  213  240 160 173  205  226 255 12  

16 190 204 243  267 301  195 210 250 276 311  16 

20 234 252  300 330 371  240 258 307 338 381  20 

25  292  315 375 412  465 299 322  384 422  476 25  

32  369 397 473  520 586 372  401  477 525 591  32  

40 457 492  586 645  727 461  496 591  650 733  40 

50 580 624 743  817 921  583  627 747 822  926 50 

63  728 784 933  1  027 1  157 724 780 928 1  021  1  151  63  

80 919 990 1  178 1  296 1  461  909 979 1  165 1  282  1  445  80 

100 1  165 1  255  1  494 1  643  1  852  1  149 1  238 1  474 1  621  1  827 100 

125 1  477 1  591  1  894 2  083  2  348 1  439 1  549 1  844 2  029 2  287 125  

160 1  846 1  988 2  366 2  603  2  934 1  819 1  958 2  332  2  565 2  891  160 

200 2  329 2  508 2  986 3  284 3  702  2  307 2  485 2  958 3  254 3  668 200 

250 2  913  3  137 3  734 4 108 4 630 2  883  3  104 3  696 4 065 4 583  250 

320 3  675 3  957 4 711  5  182  5  842  3  642  3  922  4 669 5  136 5  790 320 

400 4 661  5  019 5  975 6  573  7  409 4 623  4 979 5  927 6  520 7  350 400 
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E.2  Fatigue limit design forces of hook bodies for a series of hooks of type B,  with 
additional materials 

Table E.2  — Fatigue limit design forces FRd,f in kilonewtons (kN)  

Factors f2  and γHf incorporated,  temperature influence factor f1  =  1  (T ≤  100  °C)  

Hook No. 

Single hooks, type B 

Hook No. 
Classified materials Additional materials 

P S T V W 
fu  

N/mm2  
FRd,f 

B 0.8 4,0 4,3  5 ,1  5 ,6 6,3  

620 

4,7 B 0.8 

B 1.6 7,8 8,4 9,9 10,9  12 ,3  9,2  B 1.6 

B 2.5  12,5  13,4 16,0  17,6 19,8 14,8 B 2.5  

B 4 18,8 20,2  24,1  26,5  29,8 22 ,2  B 4 

B 5  22,9 24,6 29,3  32 ,2  36,3  27,1  B 5 

B 6.3  28,7 30,9  36,7 40,4 45,6 34,0 B 6.3  

B 8 36,0 38,7 46,1  50,7 57,2  42 ,6 B 8 

B 10 43,7 47,0  56,0  61 ,6 69,4 51 ,7 B 10 

B 12.5  53,5  57,6 68,6 75,5  85,1  63 ,4 B 12.5  

B 16 67,6 72,8 86,7 95  107 

625  

80,6 B 16 

B 20 83,7 90 107 118 133  100 B 20 

B 25 102  110 131  144 162  122  B 25 

B 32  118 127 152  167 188 141 B 32  

B 40 139 149 178 196 221  165 B 40 

B 50 167 180 214 235 265 199 B 50 

B 63  190 204 243  268 302  226 B 63  
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Annex F 
(informative)  

 
Sets of hook shank and thread designs 

F.1  A series of hook shank and thread designs, a knuckle thread 

 

Key 

1  hook shank 

2  nut 

Figure F.1 — Symbols of dimensions for a hook shank and thread 
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Table F.1  — Dimensions of hook shank and thread in millimetres (mm)  

(d1)  
Thread 

Designation 
d3  p d4  d5  r9  s rth  rp  t m (D)  (D1)  

60 Rd 50 ×  6 50 6  42  43 ,4 4 20 1 ,33  0,92  3 ,3  45  50,6 44 

67 Rd 56 ×  6 56 6  48 49,4 4 20 1 ,33  0,92  3 ,3  50 56,6 50 

75  Rd 64 ×  8 64 8  54 55,2  4 25  1 ,77 1 ,23  4,4 56 64,8 56 

85  Rd 72  ×  8 72  8  62  63 ,2  4 25  1 ,77 1 ,23  4,4 63  72 ,8 64 

95  Rd 80 ×  10 80 10 68 69,0 6 30 2 ,21  1 ,54 5 ,5  71  81  70 

106 Rd 90 ×  10 90 10 78 79,0 6 30 2 ,21  1 ,54 5 ,5  80 91  80 

118 Rd 100  ×  12  100 12  85  86,8 6 40 2 ,65  1 ,84 6,6 90 101,2  88 

132  Rd 110  ×  12  110 12  95  96,8 6 40 2 ,65  1 ,84 6,6 100 111,2  98 

150 Rd 125  ×  14 125  14 108 109,6 8  45  3 ,10 2 ,15  7,7 112  126,4 111 

170 Rd 140  ×  16 140 16 120 122,4 10 50 3 ,54 2 ,46 8,8 125  141,6 124 

190 Rd 160  ×  18 160 18 138 140,2  10 55  3 ,98 2 ,77 9,9  140 161,8 142 

212  Rd 180  ×  20 180 20 156 158,0  12  60 4,42  3 ,07 11 ,0 160 182  160 

236 Rd 200  ×  22  200 22  173  175,8 12  70 4,86 3 ,38 12 ,1  180 202,2  178 

265 Rd 225  ×  24 225  24 196 198,6 12  80 5 ,31  3 ,69 13 ,2  200 227,4 201 

300 Rd 250  ×  28 250 28 217 219,2  15  90 6,19 4,30 15,4 225  252,8 222  

335 Rd 280  ×  32  280 32  242  244,8 18 100 7,07 4,92  17,6 250 283,2  248 

375 Rd 320  ×  36 320 36 278 280,4 20 110 7,96 5 ,53  19,8 280 323,6 284 

425 Rd 360  ×  40 360 40 314 316,0  22  125 8,842  6,144 22 ,0 320 364,0  320 

475 Rd 400  ×  44 400 44 349 351,6 24 140 9,726 6,758 24,2  360 404,4 356 

NOTE The nut dimensions (D  and D1)  and the forged shank diameter (d1)  are for guidance only.  The shank machining 

and thread may be applied for any forged sizes and types within the requirements of this European Standard.  
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F.2  A series of hook shank and thread designs, a metric thread 

 

Key 

1  hook shank 

2  nut 

Figure F.2  — Symbols of dimensions for a hook shank and thread 
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Table F.2  — Dimensions of hook shank and thread in millimetres (mm)  

Thread Designation d3  p d4  d5  r9  s rth  t m  

M 10 ×  1 ,5  10 1 ,5  7,5  8,16 1 ,0 5  0,21  0,92  9  

M 12  ×  1 ,75  12  1 ,75  9,0 9,85  1 ,2  6  0,25 1 ,07 11  

M 14 ×  2  14 2  11 ,2  11 ,55  1 ,4 6  0,28 1 ,23  14 

M 16 ×  2  16 2  12 ,5  13 ,55  1 ,2  7  0,28 1 ,23  15  

M 20 ×  2 ,5  20 2 ,5  16,6 16,93  1 ,6 8  0,35 1 ,53  18 

M 24 ×  3  24 3  20,0  20,32  2 ,0 9  0,42  1 ,84 22  

M 30 ×  3 ,5  30 3 ,5  25,4 25,71  2 ,0 11  0,49 2 ,15  27 

M 33  ×  3 ,5  33  3 ,5  28,4 28,71  3 ,3  11  0,49 2 ,15  33  

M 36 ×  4 36 4 30,0  31 ,09 2 ,0 12  0,56 2 ,45  32  

M 39 ×  4 39 4 33 ,8 34,09 3 ,9 12  0,56 2 ,45  39 

M 42  ×  4,5  42  4,5  36,2  36,48 3 ,0 13  0,63  2 ,76 36 

M 45  ×  4,5  45  4,5  38,5  39,48 3 ,0 13  0,63  2 ,76 40 

M 48 ×  5  48 5  41 ,6 41,87 4,8 15  0,70 3 ,07 48 

M 52  ×  5  52  5  45,6 45,87 5 ,2  15  0,70 3 ,07 52  

M 60 ×  5 ,5  60 5 ,5  53 ,0  53 ,25  6,0 17 0,77 3 ,37 60 

M 68 ×  6 68 6  60,3  60,64 6,8 18 0,84 3 ,68 68 

M 72  ×  6 72  6  64,3  64,64 7,2  18 0,84 3 ,68 72  

M 80 ×  6 80 6  72 ,3  72 ,64 8,0 18 0,84 3 ,68 80 

M 90 ×  6 90 6  82 ,3  82 ,64 9,0 18 0,84 3 ,68 90 

M 100  ×  8  100 8  89,9  90,19 10,0 24 1 ,12  4,91  100 

M 110  ×  8  110 8  99,9  100,19 11 ,0 24 1 ,12  4,91  110 
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F.3  A series of hook shank and thread designs, a modified metric thread 

 

Key 

1  hook shank 

2  nut 

Figure F.3  — Symbols of dimensions for a hook shank and thread 
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Table F.3  — Dimensions of hook shank and thread in millimetres (mm)  

(d1)  
Thread 

Designation 
d3  p d4  D5  r9  s rth  t m (D)  (D1)  (rth2)  (t2)  

60 ATS 52  ×  5  52  5  46 46,587 10 15,41  1 ,083  2 ,71  43  52 ,361  47,670 0,361  2 ,35  

67 ATS 56 ×  5 ,5  56 5 ,5  50 50,046 11  18,41  1 ,191  2 ,98 48 56,396 51,237 0,397 2 ,58 

75  ATS 64 ×  6 64 6  57 57,505 12  21 ,48 1 ,299 3 ,25  54 64,433  58,804 0,433  2 ,81  

85  ATS 72  ×  6 72  6  65  65,505 14 26,48 1 ,299 3 ,25  61  72 ,430 66,804 0,430 2 ,81  

95  ATS 80  ×  7 80 7  72  72 ,422  16 29,55  1 ,516 3 ,79 67 80,505 73 ,938 0,505 3 ,28 

106 ATS 90  ×  7 90 7  82  82 ,422  19 34,55  1 ,516 3 ,79 77 90,505 83 ,938 0,505 3 ,28 

118 ATS 100 ×  8 100 8  91  91 ,340 20 37,61  1 ,732  4,33  85  100,577 93 ,072  0,577 3 ,75  

132  ATS 110 ×  8 110 8  101  101,340 22  42 ,61  1 ,732  4,33  96 110,577 103,072  0,577 3 ,75  

150 ATS 125  ×  10 125  10 113  114,175  25  46,82  2 ,165 5 ,41  106 125,722  116,340 0,722  4,69 

170 ATS 140 ×  10 140 10 128 129,175  28 56,82  2 ,165 5 ,41  120 140,722  131,340 0,722  4,69 

190 ATS 160 ×  12  160 12  146 147,010 32  62 ,95  2 ,598 6,50 134 160,866 149,608 0,866 5,63  

212  ATS 180 ×  12  180 12  166 167,010 36 72 ,95  2 ,598 6,50 154 180,866 169,608 0,866 5,63  

236 ATS 200 ×  14 200 14 183  184,845  40 77,16 3 ,031  7,58 170 201,000 187,876 1 ,01  6,56 

265 ATS 225  ×  14 225  14 208 209,845  45  92 ,16 3 ,031  7,58 192  226,010 212,876 1 ,01  6,57 

300 ATS 250 ×  16 250 16 230 232,680 50 101,36 3 ,464 8,66 211  251,155  236,144 1 ,155 7,51  

335 ATS 280 ×  16 280 16 260 262,680 56 121,36 3 ,464 8,66 240 281,155  266,144 1 ,155 7,51  

375 ATS 320 ×  18 320 18 298 300,515  63  137,50 3 ,897 9,74 268 321,199 304,412  1 ,299 8,39 

NOTE The nut dimensions and the forged shank diameter (d1)  are for guidance only.  The shank machining and thread 

may be applied for any forged sizes and types within the requirements of this European Standard.  
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F.4  Hook shank and thread designs for hooks of type B 

 

Figure F.4 — Symbols of dimensions for a hook shank and thread 

NOTE Width of undercut,  s,  is  measured from the shoulder of the shank to  the crest of the last full  thread.  
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Table F.4 — Dimensions of hook shank and thread in millimetres (mm)  

Hook 

No. 
d2  

Thread 

Designation 
d3  p d4  d5  r9  s rth  t rth11  m 

B 0.8 15  M14 ×  2  14 2  11 ,25  11 ,55  1 ,5  6  0,28 1 ,23  2  14 

B  1 .6 20 M20 ×  2 ,5  20 2 ,5  16,63  16,93  2  7,5  0,35  1 ,53  2  20 

B  2 .5  25  M24 ×  3  24 3  20,02  20,32  2 ,5  9  0,42  1 ,84 3  24 

B  4 30 M30 ×  3 ,5  30 3 ,5  25,41  25,71  3  10,5  0,49 2 ,15  3  30 

B  5  35  M33  ×  3 ,5  33  3 ,5  28,41  28,71  3 ,5  10,5  0,49 2 ,15  4 33  

B  6.3  40 M39 ×  4 39 4 33 ,79 34,09 4 12  0,56 2 ,45  4 39 

B  8 45  M42  ×  4,5  42  4,5  36,18 36,48 4,5  13,5  0,63  2 ,76 5  42  

B  10 50 M48 ×  5  48 5  41 ,57 41,87 5  15  0,7 3 ,07 5  48 

B  12 .5  55  M52  ×  5  52  5  45,57 45,87 5 ,5  15  0,7 3 ,07 6 52  

B  16 60 M60 ×  5 ,5  60 5 ,5  52 ,95  53 ,25  6  16,5  0,77 3 ,37 6 60 

B  20 70 M68 ×  6 68 6  60,34 60,64 7  18 0,84 3 ,68 7  70 

B  25  80 M72  ×  6 72  6  64,34 64,64 8  18 0,84 3 ,68 8  72  

B  32  85  M80 ×  6 80 6  72 ,34 72 ,64 8,5  18 0,84 3 ,68 9  80 

B  40 100 M 90 ×  6 90 6  82 ,34 82 ,64 10 18 0,84 3 ,68 10 90 

B  50 110 M100 ×  8 100 8  89,89 90,19 11  24 1 ,12  4,91  11  100 

B  63  120 M110 ×  8 110 8  99,89 100,19 12  24 1 ,12  4,91  12  110 

NOTE 1  For explanation of dimension e1,  see A.3 .  

NOTE 2  Width of undercut, s,  is  measured from the shoulder of the shank to the crest of the last full thread. 
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Annex G 
(normative)  

 
Bending of curved beams 

G.1  Basic formulae for stresses 

The stresses calculated below represent true primary tensile stresses in the cross section of a curved 

beam, derived from the theory of elasticity and with the assumption of no plastic behaviour of material.  

The formulae below are in a general format of formulae for a curved beam and they apply to  an 

analogous problem of stress distribution in a cross section of the curved part of the hook bowl body.  

The designations refer to Figure G.1 .  For a curved beam with a solid section,  a reference moment of 

inertia is  calculated as  follows:  

η

η

+

−

×
=

+
∫

2

1

2 ( )

1

y b y
I dy

y

R

 (G.1)  

where 

y is  the distance in radial direction,  measured from the centroid of cross section;  taken as  

positive between the centroid and the extrados of the section and negative between the 

intrados and centroid of the section;  

b is  the width of the section at a location y;  

R is  the radius of curvature of centroid axis of the curved beam at the cross section under 

consideration;  

η1  is  the absolute value of the coordinate y at the inside radius;  

η2  is  the absolute value of the coordinate y at the outside radius.  



BS EN  1 3001 -3-5:201 6

EN 13001-3-5:2016 (E)  

67 

 

Figure G.1 — Symbols for curved beam bending calculation 

The maximum tensile stress in the cross section shown is  at the intrados and is  calculated as  follows:  

η
σ

η
× ×

= ×
−

1

1

1

1

F R

I R
 (G.2)  

where 

F is  the force acting perpendicularly to the plane of the section and through the centre of the 

curvature;  

R is  the radius of curvature of centroid axis  of the hook bowl at the cross section under 

consideration;  

η1  is  the absolute value of the coordinate y at the intrados;  

I is  the a reference moment of inertia of the section in accordance with Formula (G.1) .  

NOTE Formula (G.2)  contains the combined effect of direct tension and bending moment.  The formula is  only 

valid in the case,  where the force causing the bending acts  through the centre of the beam curvature.  Under such a 

loading configuration,  the neutral axis  coincides with the centroid of the section.  

G.2  Approximation of the reference moment of inertia 

The reference moment of inertia of a curved beam may be expressed as  follows:  

η

η

+

−

= × = × × ×∫
2

1

2
z ( )I k I k y b y dy  (G.3)  

where 

Iz  is  the conventional moment of inertia of the section about the z-axis;  

k is  a conversion factor,  depending of the shape of the section and the relative curvature,  see 

Figure G.2 .  
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Key 

1  rectangular section 

2  circular and rounded sections 

3  trapezoidal section 

With 0,45  <  bmin/bmax  <  0,55,  where bmax  is  the larger,  inner edge width of the section and bmin  is  the 

smaller,  outer edge width of the section.  

For cross sections of hooks of type B,  k may be taken as k =  1 ,05  both on Section A and B in Figure 5 .  

Figure G.2  — Factor k for a selection of section types 
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Annex H 
(normative)  

 
Calculation of hook suspension tilting resistance, 
articulation by a hinge or a rope reeving system 

H.1  General 

The hook tilting resistance factor Ct  represents the friction in the hook suspension resisting the tilting of 

the hook.  It is  a characteristic of the suspension only and its  value is  independent upon external 

loadings.  The factor Ct  is  defined through Formula (H.1)  as  follows:  

=t
M

C
F

 (H.1)  

where 

Ct is  the hook tilting resistance factor;  

M is  the moment resisting the tilting movement of the hook, see Figure H.1;  

F is  the vertical force acting on the hook.  

 

Key 

β direction of the tilting movement 

Figure H.1 — General presentation of hook tilting resistance 
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H.2  Articulation of hook by a hinge 

 

Figure H.2  — A hook suspension with a hook articulation by a hinge 

Rope reeving system is  such that the hook suspension stays horizontal,  when the hook is  tilted along the 

load line.  Tilting resistance factor is  calculated as  follows:  

µ= = × h
t 2

M d
C

F
 (H.2)  

where 

dh  is  the diameter of the sliding surface of the hinge;  

μ  is  the friction in the hinge, to  be taken as  follows:  

  μ  =  0,1  for non-grease able,  special coated bearing bushings;  

  μ  =  0,25  for re-grease able,  bronze/steel bearing bushings;  

  μ  =  0,4 for non-grease able steel/steel hinges;  

  μ  =  0  (zero)  for hinges with anti-friction bearings.  

As the tilting resistance is  significant for the fatigue of the hook shank,  the friction figures represent 

long term values to  be expected in practice.  This shall be taken into consideration,  if the friction values 

should be based upon tests.  

H.3  Articulation of a hook suspension by a balanced rope reeving 

In a balanced rope reeving system, differential tensions are generated within the individual rope falls 

due to sheave losses,  when the hook suspension is  tilted e.g.  due to  a horizontal force on the hook.  

Owing to a variety of possible reeving arrangements only one arrangement that shown in Figure H.3  is 

addressed here,  i.e.  the calculation of the resistance factor for an eight-fall rope system. 

The sample reeving system assumes:  

a)  symmetry about the hook centre line;  
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b)  sheaves are similar except that the middle sheave has a different efficiency than the others.  

 

Key 

β direction of the tilting 

h distance from the hook seat to the centre of the articulation 

H horizontal force causing the tilting 

Figure H.3  — An example of a rope reeving system 

When the hook suspension is  tilted, maximum force is  generated in rope fall no.  1 ,  minimum force in fall 

no.  8,  and the rope forces fulfil a relationship as depicted within Table H.1.  

Table H.1 — Rope forces in a tilted condition 

Rope no.  (i)  1 2  3  4 5  6 7 8 

Rope force  Ri  1R  η × 1R  η ×2
1R  η ×3

1R  η η× ×3
1B R  η η× ×4

1B R  η η× ×5
1B R  η η× ×6

1B R  

where 

R1  is  the force in rope fall  no.  1 ,  the extreme rope on the descending side of the reeving;  

η  is  the efficiency of a basic sheave,  see EN 13001–3-2;  

ηB  is  the efficiency of the middle sheave. 

Equilibrium condition in vertical direction presumes that the sum of the rope forces equals to  the 

vertical force acting on the hook.  From this  we can derive Formula H.3  for the rope force R1 .  

η η η η η η η η η η η
=

+ + + + × + × + × + ×
1 2 3 3 4 5 61 B B B B

F
R  (H.3)  
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where 

F is  the vertical force acting on the hook. 

The other rope forces Ri  are derived based upon Formula (H.3)  and the formulae in Table H.1.  Forces Ri  

combine with distances ei  and generate a turning moment about the central vertical axis;  this  moment is 

derived as per Formula (H.4) :  

=

= ×∑
8

i i

1i

M R e  (H.4)  

where 

ei  is  the horizontal coordinate of the rope (i)  from the hook suspension centre.  Coordinates are 

taken positive on the descending side of the hook suspension,  see Figure H.3 .  

By placing the contents of Table H.1  and Formula (H.3)  to Formula (H.4) , we get finally the tilting 

resistance Ct  for this  specific rope reeving system as follows:  

( ) ( )η η η η η η η η η η η

η η η η η η η η η η η

× + − × − × + × + − × − ×
= =

+ + + + × + × + × + ×

5 6 2 3 3 4

2 3 3 4 5 6

1

1

B B B A B B

t
B B B B

e eM
C

F
 (H.5)  

where 

eA,  eB  are the horizontal distances of the sheaves from the hook suspension centre,  see Figure H.3 .  
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Annex I 
(informative)  

 
Guidance for the selection of a hook body size using Annexes D and E 

I.1  General 

In cases where a hook body in accordance with Annex A or B is  used,  the proofs of static and fatigue 

strength of the hook body can be done using the limit design forces in Annexes  D and E.  

Additionally,  the proof of competence of a hook includes also the proof of competence for the machined 

shank of a chosen design carried out in accordance with Clauses 5  and 6.  

All  the assessments,  choices of values and conclusions concerning the case specific loads and factors are 

given as an example only.  Those shall not be considered as  a general guidance for the same.  

I.2  Case description 

Search for a minimum size hook for the following case:  

a)  mass of the rated load of the crane/hook is  mRC  =  50  t;  

b)  governing load factor ϕ  is  ϕ2  =  1 ,15;  

c)  operating temperature for the hook is  T =  150 °C;  

d)  governing load case is  regular loads γp  =  1 ,34;  

e)  normal crane application,  the risk factor is  γn  =  1 ;  

f)  chosen to use a single hook from Annex A;  

g)  chosen to use the material class T;  

h)  the use of the crane is specified through the classification as  follows:  number of cycles in 

accordance with class U5  and load spectrum class Q4.  

I.3  Proof of static strength 

Starting point is  the condition given in Formula (16) .  The influence factor f1  for the operation 

temperature is  calculated in accordance with Formula (15) :  

( )= − × − =1 1 0,25 100 / 150 0, 916 7f T  (I .1)  

The minimum, required static limit design force of the hook can be written, based upon Formulae (1)  

and (16)  as  follows:  

[ ]
ϕ γ γ× × × × × × ×

≥ = = =2 RC p nSd,s
Rd,s

1 1

1,15 50 9, 81 1,34
825 kN

0, 916 7

m gF
F

f f
 (I .2)  
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The hook is  then searched from Table D.1  from the material column “T”.  The hook number 16 has a 

static limit design force FRd,s  =  944 kN,  which fulfils  the requirement in Formula (I.2) .  

I.4  Proof of fatigue strength 

Starting point is the condition given in Formula (35) .  The influence factor f1  for the operation 

temperature is  calculated in accordance with Formula (31) :  

( )= − × − =1 1 0,1 100 / 150 0, 967f T  (I .3)  

The value for the conversion factor kC  is  found from Table 8  at intersection of row U5  and column Q4.  

= =* 5
C 5 Q 1,62k k s  (I .4)  

The minimum, required fatigue limit design force of the hook can be written,  based upon Formulae (18)  

and (34)  as  follows:  

[ ]ϕ γ× × × × × ×
≥ = = =

× × 
 ×
 
 

Sd,f 2 RC
Rd,f

* 1
5

1 m
Q

1,15 50 9, 81 1,0
360 kN

0, 967 1,62

n

C

F m g
F

f kk
f

s

 (I .5)  

The hook is  then searched from Table E.1  from the material column “T”.  The hook number 25  has a 

fatigue limit design force FRd,f =  375  kN,  which fulfils  the requirement in Formula (I.5) .  

I.5  Final selection of hook 

The selection of hook body shall meet both design criteria for static and fatigue strength.  Consequently, 

the larger of the resulting hooks in I .3  and I.4 shall be chosen.  For this case the minimum single hook of 

those in Annex A is  the hook number 25,  of material class  T.  

The final selection of the hook,  which depends on the detailed shank design,  shall have to take into 

account also the results  of calculations in accordance with Clauses 5  and 6.  
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Annex J 
(normative)  

 
Information to be provided by the hook manufacturer 

Table J.1  — Information to be provided by the hook manufacturer 

General Name of the manufacturer 

Manufacturer’s  hook marking 

Serial or lot number of the hook/date of manufacturing 

Type of hook, single/ramshorn 

Nominal mass of the hook, in kilograms (kg)  

Dimensions Size code and standard for dimensions after forging 

Size code and standard for dimensions of machined shank (where relevant)  

Measured dimension(s) :  y,  y1 ,  y2,  in millimetres (mm)  

Material Grade and standard 

Heat treatment,  chemical composition and mechanical properties 

Jominy test results,  if relevant 

Manufacturing Overall process description (e.g.  die forging or free form forging)  

NDT inspection results 

If test load applied,  arrangement and test load value 

If proof loading applied,  maximum load applied and permanent deformation 
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Annex K 
(informative)  

 
Guidance on cold forming by proof loading 

As the last stage of the manufacturing process,  a hook may be proof loaded. This  initial proof loading 

can further assist the Quality Assurance Management process as  well as  improve the fatigue 

performance of the hook in general.  If proof loading is  applied,  the process of proof loading should be as 

follows:  

a)  Proof loading is  applied after forging,  subsequent to heat treatment and shank machining;  

b)  The proof load force is  applied between the hook seat and the shank suspension nut,  either as  a 

straight pull parallel to the hook shank or the load applied as in test loading in accordance with 

Figure 7;  

c)  Material should have the percentage elongation at fracture equal to or greater than 15  % on a gauge 

length = ×0 05,65L S  (where S0  is  the original cross-sectional area) .  Yield stress of material of 

proof loaded hook should not exceed 490 N/mm2 .  

d)  A relative permanent set due to proof loading measured at the gap opening should not exceed 

0,25  %;  

e)  For batch-produced hooks the proof loading is  applied to each hook in the batch;  

f)  Magnitude of proof load should be such that the stress in the intrados exceeds the yield stress of the 

material;  

g)  In general,  the magnitude of proof load should be related to the static limit design force of the hook 

body and be equal to × Rd,s1,24 F ;  

h)  After proof loading,  the hook is  inspected for defects using appropriate NDT-methods and found 

free from harmful flaws, defects and cracks;  

i)  Proof loaded hook is  stamped with symbol “PL” adjacent to the hook type marking.  
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Annex L 
(informative)  

 
Selection of a suitable set of crane standards for a given application 

Is there a product standard in the following list that suits the application? 

EN 13000 Cranes — Mobile cranes 

EN 14439 Cranes — Safety — Tower cranes 

EN 14985 Cranes — Slewing jib cranes 

EN 15011  Cranes — Bridge and gantry cranes 

EN 13852–1 Cranes — Offshore cranes — Part 1 :  General-purpose offshore cranes 

EN 13852–2  Cranes — Offshore cranes — Part 2: Floating cranes 

EN 14492–1 Cranes — Power driven winches and hoists — Part 1 : Power driven winches 

EN 14492–2  Cranes — Power driven winches and hoists — Part 2: Power driven hoists 

EN 12999 Cranes — Loader cranes 

EN 13157 Cranes — Safety — Hand powered cranes 

EN 13155 Cranes — Safety — Non-fixed load lifting attachments 

EN 14238 Cranes — Manually controlled load manipulating devices 

EN 15056 Cranes — Requirements for container handling spreaders 

  YES   NO 

Use it directly,  plus the 

standards that are referred to.  

    

      

Use the following:  

  

EN 13001–1 Cranes — General design  — Part 1 :  General principles and requirements 

EN 13001–2  Cranes — General design  — Part 2: Load effects 

EN 13001–3-1  Cranes — General design — Part 3–1 : Limit states and proof of competence of 
steel structures 

EN 13001–3-2  Cranes — General design — Part 3–2: Limit states and proof of competence of 
wire ropes in  reeving systems 

EN 13001–3-3  Cranes — General design — Part 3–3: Limit states and proof of competence of 
wheel/rail contacts 

EN 13001–3-5 Cranes — General design — Part 3–5: Limit states and proof of competence of 
forged hooks 

EN 13135 Cranes — Safety — Design — Requirements for equipment 

http://dx.doi.org/10.3403/30058506U
http://dx.doi.org/10.3403/30058507U
http://dx.doi.org/10.3403/30157897U
http://dx.doi.org/10.3403/30218105U
http://dx.doi.org/10.3403/02789918U
http://dx.doi.org/10.3403/03207334U
http://dx.doi.org/10.3403/02878915U
http://dx.doi.org/10.3403/03192623U
http://dx.doi.org/10.3403/30116571U
http://dx.doi.org/10.3403/30235015U
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EN 13557 Cranes — Controls and control stations 

EN 12077–2 Cranes safety — Requirements for health and safety — Part 2: Limiting and 
indicating devices 

EN 13586 Cranes — Access 

EN 14502–1 Cranes — Equipment for lifting persons — Part 1 : Suspended baskets 

EN 14502–2 Cranes — Equipment for the lifting of persons — Part 2: Elevating control stations 

EN 12644–1 Cranes — Information for use and testing — Part 1 : Instructions 

EN 12644–2 Cranes — Information for use and testing — Part 2: Marking 

http://dx.doi.org/10.3403/02945427U
http://dx.doi.org/10.3403/03055496U
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Annex ZA 
(informative)  

 
Relationship between this European Standard and the Essential 

Requirements of EU Directive 2006/42/EC 

This European Standard has been prepared under a mandate given to CEN by the European 

Commission and the European Free Trade Association to provide a means of conforming to Essential 

Requirements of the New Approach Directive 2006/42/EC.  

Once this standard is  cited in the Official Journal of the European Union under that Directive and has 

been implemented as  a national standard in at least one Member State,  compliance with the clauses of 

this  standard confers,  within the limits  of the scope of this  standard,  a presumption of conformity with 

the corresponding Essential Requirements of that Directive and associated EFTA regulations.  

WARNING — Other requirements and other EU Directives may be applicable to the product(s)  

falling within the scope of this standard.  
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