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This document on structural bolting reflects the situation in Europe where two technical solutions exist to achieve the
necessary ductility of bolt/nut/washer assemblies. These solutions utilize different systems (HR and HV) of
bolt/nut/washer assemblies, see Table 1. Both systems are well proved and it is up to the experts responsible for
structuring bolting whether they use the one or the other system.

Introduction

It is, however, important for the performance of the assembly to avoid mixing up the components of both systems.
Therefore, the bolts and nuts for both systems are standardized in one single part of this European Standard each
and the marking of the components of the same system is uniform.

Table 1 — Systems of bolt/nut/washer assemblies

Bolt/nut/washer Bolt/nut/washer
assembly assembly
System HR System HV

General )
reqmrements EN 14399-1

_

Suitability test for 1RG0 4209.9
preloading EN 143989-2 EN 14399-2

Preloaded bolted assemblies are very sensitive to differences in manufacture and lubrication. Therefore it is important
that the assembly is supplied by one manufacturer who is always responsible for the function of the assembly.
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EN 14399-4:2005 (E)

Table 2 — Dimensions of bolts?

ns in millimetres
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3.2 Specifications for bolts and reference standards

Table 3 — Specifications for bolts and reference standards

Thread

Property class
Mechanical properties

Impact strength

Product grade
Tolerances

International Standard

Surface finish® hot dip galvani
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6 Associated washers

Bolt/nut assemblies according to this document shall be assembled with washers in accordance with EN 14399-6 or

in accordance with EN 14399-5 (under the nut only).
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7 Functional characteristics of the bolt/nut/washer(s) assembly

7.1 General

The functional characteristics of the bolt/nut/washer(s) assembly according to 7.2 to 7.5 shall be achieved when
tested in accordance with EN 14399-2.

NOTE For further background information as to these functional characteristics see EN 14399-2.
Minimum clamp lengths as specified in Annex A.

There shall be sufficient suitable lubricant on the nuts or on the bolts and washers in the as delivered condition, to en-
sure that seizure will not take place on tightening the assembly and that the required preload is obtained.

7.2 Maximum individual value of the bolt force during tightening test (Fy;; ;,5,)

The following applies:
-Fl::-i max = 0,9 -"r.u b
where
Jfup 15 the nominal tensile strength (R,)

A is the nominal stress area of the bolt.
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7.3 Angle by which the nut (or bolt) has to be turned starting from a preload of 0,7 f, X 4 until
Fyi max is reached (AQ,)

The values indicated in Table 6 are for information only.

Table 6 — Values for A8,

Clamp length

¥i2

90°
120°
150°

* ¥t is the total thickness of the clamped parts inc

7.4 Angle by which the nut (or bolt) has to be turned starting from a preload of 0,7 f;;, X 45 until
Fy has dropped again to 0,7 fij; X 45 (AG,)

The values for A@, specified in Table 7 apply.

Table 7 — Values for A&,

Grip length

¥ g

L min.

F X ¢ is the total thickness of the clamped parts including washer(s).
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INTERNATIONAL ISO
STANDARD 898-1

Fourth edition
2009-04-01

Mechanical properties of fasteners made
of carbon steel and alloy steel —

Part 1:

Bolts, screws and studs with specified
property classes — Coarse thread and
fine pitch thread
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Table 18 — Values for height of external thread in maximum material condition, 74, and

minimum height of non-decarburized zone in thread, £,

Dimensions in millimetres

Property
class
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Table 2 — Steels

Chemical
composition limits
(cast analysis, %) 3

Tempering
temperature
Froperty Material and heat treatment

el with additives {e.g. Boron or Mn
quenched and temperad

el with additi
quenched an
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9.6.4 Testing device

s shall be according to the following:




a

J

J

La

T
I3

B

& o




& ) b & Lads i)

5 g JalS sl (g5 s GRS Gt Gladl  4al Gl Bl
Cud gdna 4S L..SJJ“SA JJ‘)g\A il L.?’ﬁ\ﬁ o A 3 o e
(ol oS LA mn Jsb boajla asag SCTRRGITT I
Jilan 258 e &) gem 02h (5 )Shile 4d gai (59 n Uil
sad R I8 S elh oo G JalS 355 Jlen alaxd

A5G ik 25mm/min ) uls s&iws Cae pu yilaa




) 0B by il Ll (il )

2 Radius or chamfer of 45°. See Table 15.

Figure 1 — Wedge loading of finished bolts and screws
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9.11.3.4 Requirements

ue taken on the surface shall be s than or equal to the base metal hardr




Tost

Indenter

Shape of Indentation

Side View

Top View

Formula for
Hardness Number®

BErinell

10-mm sphere
of steel or
tungsten carbide

.

J

d

e

2P

HE

T DID- VP -

Vickers
microhardness

Diamond
pyramid

= 1.854P/d5

Knoop
microhardness

Diamond
pyramid

Rockwell and
Superficial
Rockwell

Diamond
cone
it in
diameter
steel spheres

60 kg

100 kg 'Rockwell

150 kg

15 kg

30 kg]Superﬁc[a] Rockwell
45 kg
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Mechanical properties of fasteners —

Part 2:
Nuts wilh specified proof load values — Coarse
thread
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FIG. 13 Proof Load Testing—Muts
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