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After about 10 years from its first publication, in 2015 a new revision of several
parts of EN 14399 were issued; other parts are now under approval for the
next publication.

Since the beginning, this set of standard references had a strong impact both
on manufacturers, called to meet much higher quality standards, and on the
end users who have been required to substantially review the purchasing and
assembly method of structural bolting.

The current standard revision (carried out by CEN/TC185/WG6 in response to
the M/120 mandate - Structural metallic products and ancillaries - under the
supervision of a CEN consultant) modifies some of the rules that have deeply
changed the regulation for fastener assemblies in the European countries, and
it is of particular importance considering the publication of Regulation n.
305/2011 and its subsequent amendments which set the harmonized
conditions for the marketing of construction products in the European Union
(Construction Product Regulation - CPR).
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Construction Products Regulation (CPR) replaces the previous Directive
89/106/EEC - Construction Product Directive (CPD), the first document
which introduced the obligation of the CE marking for the production
and marketing of construction products in Europe. After the approval
of the new CPR Regulation, the CE marking changed its meaning in
comparison with CPD. It is now supported by the "Declaration of
Performance - DoP" (which replaced the Declaration of Conformity), a
statement that represents a sort of identity card of the screw, nut and
washers assembly.

The DoP must be issued when the construction product is placed on
the market and should be made available whenever the product is
made available on the market. The DoP is drawn up on the basis of the
CPR Annex Il model in the language(s) requested by the Member State
in which the product is made available. It contains information about
the intended use and the performance of the product in relation to its
essential characteristics as defined in the applicable Harmonized
Product Standard (EN 14399-1).
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Essential Characteristics
(to be declared in DoP)

*** Property class
¢ Product grade
s k-class and k-factor
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- Essential Characteristics

—

=

E < Type (bolting assemblies)

@

%) Type covers the axial load expected from design and margin

% against overtightening. The type is relevant for the ability of the
bolting assembly to be tightened by different tightening methods,

g y g y g g

IS iven in EN 1090-2, in order to provide the declared performances
g P P

@ of the bolting assemblies.

IS

s Characteristics to be assessed: angle to failure during tightening,

©

= axial load, compression load for bolting assemblies with direct

gj tension indicators, calibrated preload for bolting assemblies with

mq calibrated preload.

VESCOVINI GROUP 12/02/2018 5
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- Essential Characteristics

—

g There are two types of bolting assembilies:

@ - Type HR (HRC): designed to obtain ductility
) predominantly by plastic elongation of the bolt
% (minimum nut height > 0,8 D and thread length of
S the bolt according to 1ISO 888)

@ - Type HV: designed to obtain ductility predominantly
IS by plastic deformation of the engaged threads (nut
g height at approximately 0,8 D with short thread
= length)

@

S

Q.

VESCOVINI GROUP 12/02/2018 6
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Essential Characteristics

N/

*** Property class (bolting assemblies)

Property class expresses in a concise way a set of mechanical
characteristics of the components. It is relevant for the ability of
components to be matched together in order to obtain the declared
performances of the bolting assemblies.

Characteristics to be assessed: elongation (bolts), tensile strength (bolts),
strength under wedge loading (bolts), tensile yield strength (bolts), proof
load (nuts and bolts), impact strength (bolts), hardness (bolts, nuts,
washers and, if provided, direct tension indicators), compression load for
direct tension indicators.

Reference standards: I1ISO 898-1 (bolts); ISO 898-2 (nuts); EN 14399-6
(washers).

Preloaded assemblies
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% Essential Characteristics

— »

E ** Product grade (bolts, nuts, washers and,

= if provided, direct tension indicators)

@

%) Product grade covers tolerances on dimensions and shape for bolts, nuts

%) and washers. Product grade covers three critical features for direct

© tension indicators. It is relevant for the ability of components to be

B matched together in order to provide for the declared performances of

@ the bolting assemblies.

'@ Characteristics to be assessed:

© Bolts and nuts: tolerances on dimensions and shape in accordance with

@) ISO 4759-1. Thread tolerance (ISO 6g, 6H, 6AZ)

.@ Washers: tolerances on dimensions and shape in accordance with ISO

R 4759-3

ﬂL Direct tension indicators: features and tolerances in accordance with EN
14399-9

VESCOVINI GROUP 12/02/2018 8



| STRUCTURAL BOLTING ASSEMBLIES [t

PASSION

>
’l

Essential Characteristics
** k-class and k-factor (bolting assemblies)

k-class expresses in a concise way the ability of the bolting assemblies to be
tightened by the torque method or the combined method by means of the k-
factor.

KO -
K1 0,10< k, < 0,16
K2 0,10<k<0,23  V,<0,06"

) In the previous edition it was 0,10. Studies have been
conducted to demonstrate that a reduced scattering of k factor
enables achieving the nominal preload F . with a confidence
interval of 95% as required by the design code, a condition that
could not always be satisfied before

Preloaded assemblies
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DICHIARAZIONE DI PRESTAZIONE / DECLARATION OF PERFORMANCE /
DECLARATION DES PERFORMANCES / LEISTUNGSERKLARUNG

n. 01HRK12015

[r]

1. Codice di

(o]

del prodattc-tipo:

2. Numero di tipo, lolto, serie o
qualsiasl ato clemerta  che
senta

code of the

& 3l belting
for preioading. HR
~class K1

2. Type, batch or serial number or
any other | demert _alowing

1. Code didentiication unique du
produt type:

4 fa pr
K-classa K

2. Numéro de type, de loto u de
série ou tout autre ékment
T d

o]

1. Eindeutiger Kenncode ces
Produktiyps:

Gamnituren
planmatig an
Schraube: fir den
K-hasse
K1
2. Typen, Chergen- oder
Seriennummer oder ein anderss
i da

del
otts da wmmz\nna &l sensi
delfarticolo 11, paragrafo 4:

3. Uso preriso del srodots da

ey 25 roauing urder Al
14

High-sirength
assemblies for
system, K-class

3. Intended uu nf

r!lawa |a¢:n-u
amorizzata, coma previst dal
fabbricante:

Opers metalichs struttura

4 Nome,  dencrminazicns
commarcizle registrata o marchio
registato e  Indirizzo  del
fabbricants ai sensi dallarticolo
11, paragrafo &

5. 88 opporiuno, nome e indiizzo
del mandatario i cul mandato
copra | complti cul alfarticolo 12,
paragrafo 2.

Mon a
6. Sistems di velutazione e
verfica della  costanza della

prestazione del prodotio  da
costruzione di cul all allegalo V.

Sistema 2+

Sococance. Wit ot Epp\-lble
hamonised technical
specification, &s foressen by the
manufacturer;

Structural metalic works.

4. Name, registered trade name or
registered trade mark and contact
address of the manufaciurer as
required under Atticie 11 {5):

permetiant

u
produit de construction,
Sonformément & Farice 1,
paragrapne &

précontra
K.clags K1

3. Usage prévus du predult de
4 la

aur 5
Bauprodukts gemal Amikel 11
Absatz 4:

hachfeste

for den
K-class

rbindungen
System HR

spécfication technique hammanisée
applicable, comme prévu par le
fabricant

Tr: ux

mita

4, Nom, raisan sociale u marque
déposbe et adresse de contact du
fabricant, corformament A larticle
11, paragraphe B

SBEVARVIT 8.p.A

Via dei Bagnl, 26
34074 Monfalcone (GO) — Haly
Tel. (+39) 0481 7146
Fax (+39) 0481 714714
e-mail: [nfo@vescovinigraup.com

5. Where applicable, name snd
contact address of the authorised
representative whose mandate
covers the tasks spechied in
Aticle 12 (2):
Not epplicabie

€. Systom of assessment and
werification  of _constancy  of

5. Le cas déchésnt, nom et
adresse de contact du mandataine
dont le mandat couvre les tAches

ticke 12, paragraphe 2:

6. Le systéme d'évaluation et de
wirfication de la constance des

of the
product as set out in CPR, Annex
v

System 2+

du  produft de

3. Vom Harstaller vorgesshener
de

Bauproduins Qeman der
anwandbaren hamaonisierten
technischen Spezifikation:

Metalibau Werke

. singetragener
Hannyanma oder_singeragana
Marks und Kentakianschiiit des
Herstellers  gem@i8  Artikel
Absatz 5:

Qegebuneatals Nama
Kontaktanschi
Eevullmﬂl:l‘mclun der mit
Aufgaben  gemali Al
Absalz 2 beaufiragt st

Nicht amwendbar

6. System zur Beweriung
Obarprifung der

nformément
CPR, annexe Vi

Systeme 2+

DICHIARATIONE Dt FRESTAZIONE f OECLARNTION OF PERFORMANCE DEGLARATION DES PERFORMANCES F LEISTUNGSERKLARUNG

riifung
Leistungsbestandigkelt des

gemal In CPR,
Anhang V:

Systom 2+

. OHAKIZ018.

JGLASCOD (70 - FALIA
by TS ) o

YEaneoF

7. Nel caso di una dichiarazions di
prestazione  relstiva  ad
prodotts da  costruzione che
rientra nelfambito di applicazione
dl una noma amonizata:

s
controllo di produzione

i

7. In case of deciration of
performance  concerning &
canstruction product coverad by a
hamonised standaro:

formed
of the

VESCOVINI GROUP

7. Dans le cas de la déciaration
des performances concamant un
prodult de construction couvert
Par une nome hammonisée:

baim Wk,
(marwachung,

-rllpmdz\

rev. 4.

8 Prestazione dichiarata / Declared performance / Pedormances déclarée / Eridiiste Leistung

Carstteristiche essanziali/
Essential characteristics /
Caractéristique essentislies /
Wesentliche Metkmale

Bauiprodukt betriff, das von einer
harmanisierten Morm erfasst wird:

inspel s Werks
Produktionskantnol \E
cle unurter

dis Prifu

nd  die

Prestazions /
Performance /
Parformancas |

Harmonised tschnical specification/
Spéefieations tachniques harmonisées|
Hamonlsiene technische Soeziflation

Luistung
HR

Art
Classe d\ resistenza / Property class | Class de résistance /
| Festighaitsitasse

Prodetto di grado / Product grade | P

Produktklasse

818 oo

10.9110

de qualite /

Secena per e

s and k-Facior

9. La prestazions del prodotio di
cui g punti 1 @ 2 & conforme alla
prestazions dichiarata &i cui al
punta 8,

Si  risscia 8 presente
dichiarazione di prestazione softo
laresponsabilta esciusiva del
fabbricante di cui al punta 4.

Firmato a nome & per conto di:

Monfalcone, 31/07/2015

8. The perdormance of the product
identified in points 1 and 2 is in
conformity  with  the declared
performance in point 8.

This declaration of perfomance is
issued under the sole respansibility of
the manufacturer identified in point 4.

Signed for and on behalf of the
manufacturer by:

EN 14306-1:2015

9. Les peformances du produit

identifié sux point 1 &t 2 sont

conformes  aux  peformances

déciarées Indiquées au point 5,

La présent cécaration des

performances est étzblie sous la
au fabricant

©. Din Leistung des Produkis
gemaﬂ den Nummam 1 und 2

richt  der  erkldrten
I.a\swng nach Nummer B,
Verantwortich ~ fir
Emulmu

u
identifié au point 4.

Signé pour la fabricant &t en sen

Alessandro Vescovini

SBE-VARVIT S.p.A, Presidente / Chainman / President/ Prisid,
/

aer Harstelisr qeman Nummer

umermuwt fr  den
Berstaller und im Namen des
Herstellers von:

DICHINRAZIONS I FRESTAZIONE | DECLARATIN OF PERFORMANGE DECLARATION DES PERFORMANCES |

VESCOVINI GROUP

. CHRKIZS

12/02/2018
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I STRUCTURAL BOLTING ASSEMBLIES
HR System

EN 14399-3

VESCOVINI GROUP

DICHIARAZIONE DI PRESTAZIONE / DECLARATION OF PERFORMANCE /
DECLARATION DES PERFORMANCES / LEISTUNGSERKLARUNG

n. 01THRK22015

[ ]

1. Codice d identificazione unico
del prodotte-tipe

Eleme. di collegamento
strutturali ad ata resistenza adati
&l precerico. Sistema HR, K-cless
K2

2 Numero di ipo, lofto, serie o
qualsiasi aliro  elemento che
consenta [ del

[en |

1. Unlque identification cods of the
product-type:

b ength
asssmblos for prologing, HA
system, K-class K2

2. Type, batch or serial numbar of
any othor clement alloving

prodotio da costruzions ai sensi
delfstticolo {1, paragrafo 4

3. Usa previsto del prodetio da
castnzzione, mn»ar-nrmem sl
relativa fica
amonizzata. come pvevlsla dll
fabbricants:

Opers metalliche strutturall

4  Home,  denominazione
commerciale registrata o marchio

istrato & indiizzo  del
fabbricante ai sensi del'artcolo
11, paragrafo §:

5. Se opportuna, nome & indirizza
del mandatario il cul mandato
copre | compiti cul alfaricaio 12,
paragrafo 2:

Mon applicabile
6 Sistema di valtazione e
verifica

prestazione del
castruzione di cul allallegato V:

stema 2+

of the
product as required under Aricle
11 (4

3. Intended use of the
construction product, in
scoordance with the applicabie
harmenised technical
specification, as foreseen by the
manufacturer:

u metalic works.

4. Name, registered trade name or
registered trade mark and cantact
sddress of the manufecturer as
required under Articla 11 (5)

1. Gode Jidentification unique du
produit typa:

K-classe K2

2, Numéro de type, de loto u de
tout auire  dlément

permettant lidentification

produt  de  construction,

conformémart & Vartice

peragraphe 4:

Boulonnerie

métalique & haute résitance agte

a fa précontraints. Systéme HR

K-class K2

3. Usage préwus du produit da
construction, conformément & |s
spécification 1echnique hamonisée
applicable, comme prévu par le
fabricant:

Travaux
métalliques.

4. Nom, raison socisle ou marqus
dépossés st adresse de contact du
fabricant, conformément & larticle
11, paragraghe 5:

SBE-VARVIT S.p.A.
Via dei Bagn, 26

34074 Monfalcane (GO) - Haly
Tol. {+38) 0481 7146
Fax (+30) 0481 714714
-mail: [nfofvescovinigroup.com

5. Where applicable, name and
contact address of the authorised
representative whose mandate
covers the ftasks specified in
Articie 12 {2):

Not appli

6. Systom of assessment and
verification of constancy of

5. Le ocas échéant, nom

adresss de contact du mandataire
dont le mandat couvre les tiches.
visées & ariicle 12, paragraphe :

Hon applicable

6. Le systéme d'évaluation et de
wérification de la constance des

of the
praduct a3 set out in CPR. Annex
V.

System 2+

du - produit ds

Eindeutiger  Kenncode des
Produktyps:

Typen-, Chagen-  oder
Serlennummer oder sin andares
Kennzeichen zur identifikation des
Bauprodukts gemsfl Atikel 11
Absalz 4;

hochfeste

Gan
planmakig dclsu:rrnnrs
chraubes

m TR, Keciass
K2

3, Vom Herstefer vorgesehener
anwendzarsn

tachnischen Spezifikation;

Wet

4. Name, eingetragener

CUMANA. 7.
oo S

184G 28 i
] TR
an amrmm ol

o -
RE o 22 215985
A%, 500, o A9AN000 L

7. Nel easo di una dichlarazions &i
prestazione  relativa ad  un
prodotto da  costraione  che
ientra nelfambito di applicazions
dluna nomma ammonizzata:

I, organisme

ior
eertdieato di corfermita
o di produzione in
0848-CPR-0104 rev.

VESCOVINI GROUP

7. In case of deciaration of
performance  conceming &
constrution product covered by a
harmonised standarc:

od body for

dichiarata /

7. Dans la cas de la déclaration 7

des performances concamant un
produit de construction couvert
par ung nomme

Im Falle der

Leistungearkianung,  dis  ein
Bauprodukt betril, das von siner
wird;

Konfommasiabesd
Produke

Caratteristiche essenziali
Essentlal characteristics /
Caractéristique essentislles /

Meskmale

Specifica tecnica amonizzata /
Hamanised technical specification/

Performances /
I.eatunu

‘Spécifications techniques hamonisées|
Harmonisierts technische Spezifikation

pol Type !

Festigkitskiasse

Type A
Classa di recistenza / Proparty class | Class do résistance |

109110

Prodotto di grado / Product g
Produktiiasse

‘Bccatlo per 18 G

Marke und Kontsktanschrift des
Herstollers gemal Astiksl 11
Absgtz 5.

5. Gegebenenfalls Name
Kontaktanachritt
Bevolimachtigien,
Aufgabon  gem:

Absatz 2 beaufiragt ist:

Nicht armw
6. System zur Bewertung

Uberprufung det
Leistungsbestindigkeit des

PR, annexe V:
Systbme 2+

DIGHIARAZIONE DI PRESTAZIONE | DECLARATION OF PERFORMANCE DECLARATION DEG PERFORMANCES { LEISTUNGSERKLARUNG

gemal in CPR,
Anhang V!

System 2+

A OIHRKZ2D1S

9. Ls prestarions del prodotio di
cul ai punti 1 6 2 4 conforme alla
prestazione dichiarsta di cul sl
punto B,

Si  risscia  la  presents
dichiarazions di prastezione sotto
la responsabilita esclusiva del
fabbricante di cui al punto 4.

Firmato & noms @ per conta di

Monfalcone, 31/07/2015

8. The performance of the product

»duﬂl'lad in points 1 and 2 is in
ormity  with e  declared

pc-iormanca in point 8.

This declaration of performance is

Issued under the sole responsibility of

the manufacturer Kentified in point 4.

Signed for and on behall of the
manufacturer by:

0,06

8. Les pefformances du prodult

identifié aux point 1 et 2 sont
nformes  aux  parformances

déclarées Indiquées au point 8.

La présent Oéciaration des

performances. est établie sous la

du fabricant

6. Die Leistung des Produkts
gema den Nummem 1 und
entspricht  der  erkiarten
Loistung nach Nummer 8.
verartwortich  fir  die
Exsielung dieser

uie i
identiié au point 4.

Signé pour Je fabricant et en son
nom par

Alessandro Vescovini

SBE-VARVIT S.p.A. Presidents | Chairman I President / Prisident),
[y

DICHARATIONE DI PRESTAZIONS I DECLARATION OF PERFORMANGE [DECLARATION DES PERFCRMANCES |LEISTUNGSERKLARUNG

VESCOVINI GROUP

st allein
der Herstller gemBt Nurmmar

Umam»cnnae for  den

Herstelier und im Namen des
Herstellars von

 IHRREIONS

12/02/2018

YEARS OF
PASSION
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I STRUCTURAL BOLTING ASSEMBLIES
HV System (DoP K1)

EN 14399-4

;gi VESCOVINI GROUP

coreafL, 314 et e, e o 5 . OuATETAS

DICHIARAZIONE DI PRESTAZIONE / DECLARATION OF PERFORMANCE /
DECLARATION DES PERFORMANCES / LEISTUNGSERKLARUNG

n. 01HVK12015

1. Coglce d| identificazions unico
del prodotto-ipa:

_collegamento
adi

2. Numero di tipo, lotio, serle o
qualsiasi st

consenta  Fidentiicazione  del
prodotio da_cosinuzione si sensi
dellarticala 11, paragrafo 4:

Sogamenio
murali th
recarico, 5\5 ema H, K

Uso previsto dal prodotio da
costruzione, conformemente alla
telstiva  specifica tecnica
amonizzata, come previst dal
fabbicants:

Noms,  denominazione
commarciaie registrata o marchio
registrato e indiizzo del
fabbricante al sensi dallarticolo
11, paragrafo 5:

5_ e apportuno, nome e Indirizze
del mandstaro il cui mandsto
copre | compi cul alsricolo 12,
paragrafo 2:

di valutazione
wmnn duHi
da

costruzione d cul all susg.mo v

Sistema 2

Cen |

1. Unique identfication code of the
produgt-typ

2. Type, balch or sarial number or
any octher element sllowing

1. Code didentification unique du
prodult type:

2. Numéro da type, d6 loto i 66
ent

[oe ]

1. Eindeutiger Kenncods
Produkttyps:

Typen-,  Chargen-  oder
Seciennummer odar ein anderss

identification of the
product es required under Articie

w‘\en K

3 Intended

construction 3
accordance with the appiicable
hammonisad tachnical
specification, #s foressen by the
manufacturer:

4. Narme, registared trade name or
registered trade mark and contect
address of the manufacturer as
required under Articie 11 (51

u

Vanticle
paragraphe 4

Boulonnerie
meélallique

K-class K1

3. Usage prévus du prodult de
aia

des
BEUFI'MJI\I oenm\ Astikel 11

Keclass

3. Vom Hersteller vorgasehener
des

tachnique h
applicable, comme prévu par le
fabricant:

Travaux  do
métalligues.

4. Nom, raison sociale bu marque
diéiposés et adresse de contact du
fabricant, conformément & !'articke
11, paragraphe &

construction

SBE-VARVIT 8.p.A

Via del Bagni,

34074 Monfalcone (GO) = ftaty

Fax (+39)

1. (+39) 0481 T146
) 0481 T14714

s-mall: |nfofivescoviniaroup.com

5. Where applicable, name and
contact address. of the authorised
represeniative whose mandate
covers the tasks specfied In
Article 12 (2)
Nt applicable

6. System of assessment and
verification  of constancy of

5 Le cas échéant, nom el
adresse de contact du mandataire
dont le mandal oouwre las tiches
visbes & 'article 12, paragraphe 2.

Mon applicable:

€. Le systome d'évalustion et de
vérification de |a constance des

performance of the
product as set out in GPR, Annex
V.

System 2+

du  produit  de

gemas
anwendosren narmumsmﬂnn
technischen Spezifikatio

Neralies

4 Hame,

VIALKTTARITS 274

2

LA D Ao

1 - Eaith

TEL 33 G So8m i 129) o52-800770

x
a4 MCEALENE (06 Sl

228
AP 50G, Bam APV .

7. Nel caso di una ﬂlchlamzlnm o
prestazione

Prodots 0 costzions che
sientra nellambite di applicazione
di una norma anmonizzata

ispezione incziale
i produzic

a sorveglianz:
rifica & la valu
di produz
cariificato
dal molo di produz
fabbrica N. 0848-CPR-O1C
4

ESCOVINI GROUP

7. In case of declaraton of
performance cancening a
construction product covered by a
harmonised standard:

TOV halia Sr.

dichiarata / D

7. Dans o ces de la déciaration 7 Fall
Leistungserkiarung,  die
Bauprodukt betrf, das von einer

des performances concemant un
produ de construction couvert

par ure norme

rl, orga
jon

¢ Exklane Leistung

n des Werks
Prodiktonske

‘Caratteristiche esaanziall
Essential characteristics /
Caractéristique essentielles /
Wiesentliche Merkmals

Prastaziona /

Performance /

Perfomances /
Leistung

Specifica tecnica armonizzata
Hamonised technical specification/
Spécfications techniques hamnonisées|

Tipe / Type / Type / Art

HV

Glasso di resistenza | Property class / Class de résistance |

Festigheitsklasse

108740 |

k-class and k-Fas

Te
w

crous |
Rendel

Coatio per 16 dmenaioni ¢ 64
i

Mittern
Washers |

K1: 0105k £0,16

EN 143981 2015

Hancelsname oder eingstragens
Marke und Kontakisnschrift des
Herstellers  gemil  Articel 11
Absatz 5:

5. Gegebenenfalls Name
Kontaktanschrift
Bevollmachtoten, cer mk de
Aulgaben  gemaRl  Artkel
Absatz 2 beaufiragt ist:

anwend!

6. System zur Bewertung
Oberprafung der
Leistungsbestandighait des

]
CPR, annexs V:

Eystdme 2

CICHIARAZIONE Dt PRESTAZIONE / DECLARATION OF PERFOAMANCE

gemak n CPR
Anhang V:

System 2+

. OTEVKIZ0S

9. La prestazione del prodatio di
cul al punti 1 & 2 & conforme al
prestazione dichiarata &i cui al
punto 8
Si  rilascia
dichlarazions di prestazions sotio
/@ responsabilta esclusva del
bbricante di cul al punto 4.

Firmato a nome & per conto d|

Monfalcone, 31/07/2015

DICHIARAZIONE DI PRESTAZIGNE /

. The performance of the product
igentifisd in points 1 and 2 i in
conformity  with  the  declared
performancs n point 8.

This declaration of performance is
issued undar the sole responsibilty of
the manutacturer identified in point 4.

Signed for and on behalf of the
manufacturer by

8. Les performances du produit
identifé auwc pmnl 1 el 2 somt
conformes  aux  performances
Gaciarbo indiquées wu point 8

La  présenl déclaration des
performances est établie sous |2
sauls du fabricant

8. Dis Leistung des Produkts
gemak den Nummern 1 und 2
entspricht  der  eklarten
Leistung nach Nummer &

Vemntwortich  fr  dle
Erstellung disser

identfié au point 4.

Signé pour le fabricant et en son
nom par:

Alessandro Vescovini

SBE-VARVIT S.p.A. Presidente / Chairman / President / Pri

L st allein
der Hersteller gemal Nummer
a

Unterzsichnet  for  den
Hersteller und m Namen des
Herstellers von:

VESCOVINI GROUP

R OHVKIZONE

12/02/2018

YEARS OF
PASSION
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STRUCTURAL BOLTING ASSEMBLIES [zt
EN 14399-4 HV System (DoP K2)

DICHIARAZIONE DI PRESTAZIONE / DECLARATION OF PERFORMANCE /
DECLARATION DES PERFORMANCES / LEISTUNGSERKLARUNG

n. 01HVK22015

e Produit de qualié |

manufacturer

Alessandro Vescovini

SBE VARVIT SpA Pre: el jent / Prasident

VESCOVINI GROUP 12/02/2018
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7. Mel caso 6 F
Leistungserklirung,

@ f

DICHIARAZIONE DI PRESTAZIONE / DECLARATION OF PERFORMANCE / ione n  performance i &  des per eancemant un
. , o i o a  produtt de constuction . Bapraduis i, o

DECLARATION DES PERFORMANCES / LEISTUNGSERKLARUNG a harmo par une norme hama

n. 01HRC2015

1, Unique identifoation code of the Soc miification unique du
producttype: o

2. Mumsr oo, & o, batoh ot soal rumber o 2 Nunkro de type. de ko de & Typer- o —
qualsiast ar lﬂl\!ﬂ[ Sariennummer oder sin anderes . E
au schan s senision -
Bauprodukts gemat Essential characterist
istiqus essenteles Ferfomances /
Leistung

Hecstaller vorgesshener

wencungezvec des
pro ;-.m\sn

amwencbaren

oLz, rme
technsznan "pa!muhm

fabbricante.

arod trade aarv ot 4, Nom.
Gégosse el acresse de contact du
wer a8 fabricant, conformément &
fabbicante al 5 1, paragraphy
11, paragrafo 5 - a9 T pw mance of the pi . Lea peric ces du prduﬂ 8 Di eistung des Produids
VT 3.0.A a2s rma e 1 and ientiié aux point 1 et 2 sont  gemal den Nummem 1 und 2
| contomby it deched  commet b patimanee o 7
] parformance in paint 8 dbcisrees Indiquses su paint B, Leistung nach
diascis 18 presente  This declaration of pa [ présent  déclarafion  d Verantustich
1‘5’30"“? di prestazione sotto S80L6d UNOH the ol m*wsb-lm of  performances est établle sous l E I
ia_rosponsabilih eaciusiva del  the manufacturer identifed i point 4. sewle responsabilts du fabricant
fabbr ur.!aa cui &l punts 4, identifié au poir

Sigred for and on bebalf o gné pour et en son
poruns, name o rditzzo 6 Where sppikabl Overertsly Hame manutacaurer by nom par.
del mandstara’ I oul mancala ress . e
eopre | eom 2, pressntat mand By
copre | coml ol aaricol 12, represe undate mandat couvre les tch Efr;- mn e Alsasandro Vescovini
Rbaate 2 vomuArageat
- SBE-VARVIT S.p.A. Presidents | Chairman J President |
" icone, 31/07/2015
fom of arssssment and 6 La syvidme ystam zur Bewentung
deta n of  constancy véeif ance des Ubnmnvurg
prostazions _dal porfomances prodult
costruzione di cui all alagato V: ot an et o x conformément
®
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1 STRUCTURAL BOLTING ASSEMBLIES =

PASSION

Production process for high-strength

structural bolting
Bolts Nuts

eAnnealing heat treatment eAnnealing heat treatment (cold forged nuts)
ePickling, phosphating, lubricating ePickling, phosphating, lubricating (cold forged nuts)

¢Cold forging M12 to M24
eHot forging above M12

¢Cold forging on multi-station machines

eThread rolling eHardening and tempering

eHardening and tempering ee.g.: Hot-dip galvanization

ee.g.: Hot-dip galvanization eThread tapping

ePackaging and labelling eLubrication

ePackaging and labelling

Preloaded assemblies

Washers: are purchased from few selected

Italian and German manufacturers according to our
internal specification

VESCOVINI 12/02/2018 16




Delivery condition

Preloaded bolting assemblies are very sensitive to differences occurred during the
manufacturing and lubrication process. Therefore, it is important that the bolting
assemblies are supplied by one manufacturer who is always responsible for the
functionality of the bolting assemblies.

For the same reason it is important that the bolting assemblies coating is under the
control of one manufacturer only.

Bolting assemblies shall be supplied in one of the following alternatives:

a) Single bolting assembly lot: Bolts, nuts and washers shall be supplied together as a
set by one manufacturer. The components shall be packed together in one package,
labelled with the single bolting assembly lot number and the manufacturer’s
identification. Components of the bolting assemblies are not interchangeable
within the deliveries of other single bolting assembly lots

b) Extended bolting assembly lot: Bolts, nuts and washers shall be supplied as a set in
which each component type is packed in separate packages, and labelled with the
manufacturing lot number and the manufacturer’s identification. The components
of the bolting assemblies are interchangeable within the deliveries of the same
manufacturer of an extended bolting assembly lot.

Preloaded assemblies

Bolting assemblies according to k-class K2 shall be supplied only according alternative a)
i.e. single bolting assembly lot.

D




Dimensions and tolerances
Material
Tolerance

Standard

Thread

Property class

Mechanical

Properties
Standard

Normal
Surface finish Hot-dip galvanized
Others
Surface discontinuity

Acceptability

EN 14399-3, EN 14399-4, EN 14399-10
Steel
ISO 6g (@) ISO 6H or ISO 6AZ
ISO 261, I1SO 965-2, ISO 965-5

8.8 or 10.9 (HR) 8 or 10 (HR)
10.9 (HV) 10 (HV)

ISO 898-1 ISO 898-2 (b
As processed (©)
ISO 10684
To be agreed (@
ISO 6157-2
ISO 3269

ISO 6157-1

EN 14399-5/6

Hardness
300-370 HV

(@) The tolerance class specified applies to bolts without or before any coating. Hot-dip galvanized bolts are intended for assembly with

oversize tapped nuts only (6AZ)

(b) Increased proof load and hardness values for HR nuts (EN 14399-3)
(c) As processed means the normal finishing resulting from manufacture with a light coating of oil
(@) provided they do not impair the mechanical properties or the functional characteristics of the bolting assembly. Coatings of cadmium or

cadmium alloy are not permitted

() parts shall be uniform and free from irregularities or detrimental effects. No protruding burrs shall appear on the washers

VESCOVINI GROUP

12/02/2018 18
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AN PRATSN
- Marking

— In addition to the binding marking requirements (ISO 898-1,
~ 1ISO 898-2, EN 14399-3, EN 14399-4 and EN 14399-10), SBE
§ bolts and nuts are marked both with an identification code
¢p that ensures the traceability of the production process
% records and with the CE marking.

S

@

kS

S

©

=

o

B,  Washers are marked according to EN 14399-5/6

VESCOVINI GROUP 12/02/2018 19



Nzl STRUCTURAL BOLTING ASSEMBLIES

- Tightening method

Wiy

=

S Beside the mechanical properties of the components, the
E functionality of the bolting assemblies requires that the specified
@ preload can be achieved if the bolting assemblies are tightened
% with a suitable procedure.

© The tightening torque necessary to achieve the minimum
S nominal preload (F,=0,7f,A;) has to be indicated on the
@ package or on the label and shall include:

IS - First tightening step: tightening torque value in Nm, equals to
g 75% M (for both torque and combined method)

E - Second tightening step: final tightening torque, equals to
g 110% M, ; for the torque method, or the additional rotation
o angle for the combined method (torque-angle).

VESCOVINI GROUP 12/02/2018 20
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Tightening method

Ky = oo
Torque method 15t step: Torque =

2"d step: Torque =

15t step: Torque =

. : K1 @)
2"% step: Further rotation

Combined method

KO @
K2 )

DTI method KO (4)

HRC method -

(1) K2 can also be used (3) For HR nuts
(2) For HRD nuts (4) K1 or K2 could also be used, but declared as KO

Preloaded assemblies =

VESCOVINI GROUP 12/02/2018 21
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Tightening torque calculation (EN1090-2)

Torque method

M=k, d F, ¢

a) first tightening step: the wrench shall be set to a torque value of
about 0,75M. This step shall be completed for all bolts in one
connection prior to commencement of the second step

b) second tightening step: the wrench shall be set to a torque value
of 1,10 M

According to the standard, the torque method is applicable only to K2
assemblies. The torque method is considered the easiest solution but
shall be calculated for each batch on the basis of the declared k.,
therefore different tightening torques shall be applied in the same
building site.

Preloaded assemblies

The assemblies components must be packed together, resulting in a
production cost increase.
W) VESCOVINI GROUP 12/02/2018 22
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Tightening torque calculation (EN1090-2)

Combined method

a) first tightening step: the wrench shall be set to a torque value of
about 0,75M (M=O,13*d*Fp’C may be used unless otherwise
specified). This step shall be completed for all bolts in one
connection prior to commencement of the second step

b) second tightening step: a specified part turn is applied to the
turned part of the assembly. The position of the nut relative to the
bolt threads shall be marked after the first step, using a marking
crayon or marking paint, so that in this second step the final
rotation of the nut relative to the thread can be easily determined.

Table 21 — Combined method: additional rotation
(8.8 and 10.9 bolts)

Total nominal thickness "t" of parts to be Further rotation to be applied, during the
connected (including all packs and second step of tightening

2
@
=
9

=

@

2

@

©
B

@
B

©

©
=

@

&
o
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A : - PASSION
% Introduction to SBE’s solution
— k-factor is the link between the tightening torque M and the preload force
E F,, c through the following relation:
E M=k *d*F,
where: d=nominal thread diameter (mm)
O F,c=0,7*f,*A
‘@ p,C— ub s
) f.,=nominal tensile strength (R, ,,) (MPa)
S A .=nominal stress area of the bolt (mm?)
.@ Here below are some tightening torque calculation examples for an M24
@ 10.9 assembly with different k-factors:
S k=0,10 M=0,10*24*(0,7*1000*353) = 593 Nm
© k=0,16 M=0,16*24*(0,7*1000*353) = 949 Nm
g k=0,23 M=0,23*24*(0,7*1000*353) = 1364 Nm
@) On the basis of the above, also in presence of bolting assemblies conform
S to the applicable standard, very different situations can be faced with the
m\" relevant uncertainty to choose the correct tightening torque.

VESCOVINI GROUP 12/02/2018 24



Preloaded assemblies

SBE’s solution

For all SBE’s production batches, the recommended tightening torque to be
applied with the torque method is indicated on the nuts packaging, even in
case of components packed separately (k-class K1).

Exceeding the standard requirements, this value is the same regardless of
the batch number, therefore the material is perfectly interchangeable,
provided that only screws, nuts and washers produced and delivered by
SBE are used and the relevant Operating Instructions are strictly observed.

SBE-VARVIT SpA, Via dei Bagi 28 34074 Monfakbone GO Haly

IFERHIL HNEURDE DR

L1l
xU454326 080
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OPERATING INSTRUCTIONS

OPERATING INSTRUCTIONS FOR HIGH-STRENGTH STRUCTURAL BOLTING EN 14399 MANUFACTURED BY SBE-VARVIT

ATTENTION! High strength structural bolting assemblies for preloading according to EN 14399 are very sensitive to differences in
manufacture and lubrication.

For this reason:

1) according to EN 14399-1, bolts produced by SBE-VARVIT have to be used only with nuts and washers produced by SBE-
VARVIT in the “as delivered” conditions;
2) nuts produced by SBE-VARVIT are treated with a long lasting lubricant. Utilization of other lubricants could modify the

original and approved relationship between tightening and preloading and it is absolutely forbidden;

3) storage conditions from delivery to use on site must not compromise the surface conditions of bolts, nuts and washers
and consequently the material has to be kept under roof and protected against atmospheric agents. Utilization of wet or
oxidized components may lead to fail the requested preloading;

4) tightening can be carried out both with torque method (see tab. A) and combined method (see tab. B).

The Final tightening torque Mr (=1,10 Mr,i) is shown on nuts packaging and has to be applied using calibrated torque
wrenches with an accuracy of + 4% according to EN ISO 6789 by rotation of the nut; different tightening procedures
have to be approved by experimental tightening tests under site conditions as specified in annex H of European
Standard EN 1090-2: 2008+A1:2011;

5) torque wrenches have to be checked for accuracy according to EN 1090-2:2008+A1:2011;
6) impact wrenches may be used only for the first tightening step (ref. EN 1090-2:2008+A1:2011 par. 8.5.3);
7) the thread length shall be chosen in such a way that after tightening the following requirements are met:

7.1. the length of protrusion shall be at least the length of one thread pitch measured from the outer face of the nut
to the end of the bolt;

7.2. at least four full threads (in addition to the run out) shall remain clear between the bearing surface of the nut and
the unthreaded part of the shank (system HR);

7.3. clamp and grip length shall be in accordance with those specified in in Tables A.1 / A.2 of EN 14399-3 (system HR)
and in Tables A.1 / A.2 of EN 14399-4 (system HV).

SBE-VARVIT S.p.A. declines all responsibility in case also one single point described above is not fulfilled.

Preloaded assemblies %=

VESCOVINI GROUP 12/02/2018 26




OPERATING INSTRUCTIONS
HV - HR

INFORMATION RELATED TO TIGHTENING METHOD
TAB. A

Metodo a coppia / Torque method / Drehmomentverfahren / Méthode de couple

YEARS
PASSI

1° 1 1% step
1. Schritt
1ere étape

Coppia di serraggio M; [Nm]
Tightening torque M; [Nm]
Anziehmoment M, [Nm]
Couple de serrage M; [Nm]

2° /2™ step
2. Schritt
2éme étape

70

100

110

160

170

250

230

340

300

450

440

650

550

800

850

1250

1120

1650

1500

2200

1900

2800

VESCOVINI GROUP
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OPERATING INSTRUCTIONS I
HV - HR

INFORMATION RELATED TO TIGHTENING METHOD
TAB.B

Metodo combinato / Combined method / Kombiniertes Anziehverfahren / Méthode combinée

1° step / 1°* step / 1. Schritt / 1ére étape 2° step / 2" step / 2. Schritt / 2éme étape

d M, [Nm] Rotazione aggiuntiva da applicare nel secondo step di serraggio
70 Further rotation to be applied, during the second step of tightening
110 Zusitzliche Drehung, die bei zweiter Anziehphase anzuwenden ist

170 Rotation additionnelle a appliquer lors du deuxiéme step de serrage
230 Gradi Rotazione
330 Degrees Part turn

450

580

Grad
Degrés

Drehung
Rotation

t<2d

850

2d=st<6d

1150

6d <t <10d

1550

60
90
120

1/6
1/4
1/3

2000

t = spessore nominale tofale delle parti di collegamento (inclusi tutti gli spessori e le rondelle) / fotal
nominal thickness of parts fo be connected (including all packs and washers) / Nenndicke der
Verbindungselemente ( einschliesslich alle Zwischenstiicke und Scheiben) / Rotation additionnelle a

appliquer lors du deuxiéme step de serrage

d = diametro bullone / bolt diameter/ Bolzendurchmesser / diamétre boulon

Nota: quando la superficie softo la testa del bullone o del dado (che preveda rondelle coniche, laddove
utilizzate) non & perpendicolare all'asse del bullone, I'angolo di rotazione richiesto dovrebbe essere determinato
mediante prove.

Note: where the surface under the bolt head or nut {allowing for taper washers, if used) is not perpendicular to
the bolt axis, the required angle of rotation should be determined by testing.

Anmerkung: Fails eine Neigung der Auflageflachen zwischen Schraubenkopt oder der Mutter (auch bei Einsatz
von konischen Unterlegscheiben) und dem Bauteil auftritt, solite der enforderlichen Drehwinkel durch Prifungen
festgelegt werden.

Remarque: quand la surface sous la téte du boulon ou de I'écrou (qui prévoit rondelles coniques, si utilisées)
n'est pas perpendiculaire a I'axe du boulon, I'angle de rotation souhaité devrait étre &tabli par des éssais.

VESCOVINI GROUP 12/02/2018 28




OPERATING INSTRUCTIONS

PASSION

OPERATING INSTRUCTIONS FOR HIGH-STRENGTH STRUCTURAL BOLTING SYSTEM HRC EN 14399-10 MANUFACTURED BY SBE-VARVIT

ATTENTION! High strength structural bolting assemblies for preloading according to EN 14399 standard are very sensitive to differences in
manufacture and lubrication

For this reason:

1. according to EN 14399-1 standard, bolts produced by SBE-VARVIT have to be used only and exclusively with nuts and washers produced
by SBE-VARVIT in the “as delivered” conditions;

2. assemblies produced by SBE-VARVIT are treated with a long lasting lubricant. Utilization of other lubricants should modify the original and
approved relationship between tightening and preloading and it is absolutely forbidden;

3. storage conditions from delivery to use on site must not compromise the surface conditions of bolts, nuts and washers and consequently
the material has to be kept under roof and protected against atmospheric agents. Utilization of wet or oxidized components may lead to
fail the requested preloading;

4. the thread length shall be chosen in such a way that after tightening the following requirements are met:

4.1  the length of protrusion shall be at least the length of one thread pitch measured from the outer face of
the nut to the end of the bolt;

4.2 at least four full threads (in addition to the run out) shall remain clear between the bearing surface of the
nut and the unthreaded part of the shank;

4.3  grip length shall be calculated using the following formula valid for bolting assemblies with two washers

(10.9/10):
s max = Imin_ Mmax ~ 2hmax -1pP
t min = Ig max T 4P - 2hmin

where:

t, = total thickness of the clamped parts between the nut bearing face and the bolt bearing face less the
thickness of the washers

| = length of the bolt

m = height of the nut

h = washer thickness

P = thread pitch

I, = distance from the bearing face to the first full form thread
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OPERATING INSTRUCTIONS

PASSION

5. Nuts shall be assembled so that their designation markings are visible for inspection after assembly

Washers used under heads of bolts shall be chamfered according to EN 14399-6 and positioned with the chamfer towards the bolt head.
Washers according to EN 14399-5 shall only be used under nuts. In case adjustment of the grip length is necessary only one additional plate
washer may be used on the side that is turned, alternatively an additional plate washer or additional plate washers may be placed on the side
that is not turned.

7. The HRC bolts shall be tightened using a specific shear wrench equipped with two co-axial sockets which react by torque one against the other.
The outer socket which engages the nut rotates clockwise. The inner socket which engages the spline end of the bolt rotates anticlockwise. The
specified preload requirement is controlled by the HRC bolt itself by means of the geometrical and torsion mechanical characteristics together
with the lubrication conditions. The equipment does not need calibration. In order to ensure that the preloads in fully installed bolts in
connections meet the specified minimum preload requirement, the bolt installation process generally comprises two tightening steps; both
using the shear wrench:

The first tightening step is achieved at the latest when the shear wrench outer socket stops turning. If specified this first step is
repeated as often as required. This first step shall be completed for all bolts in one connection prior to commencement of the
second step (guidance of the equipment manufacturer may give additional information on how to identify if pre-tightening has
occurred, e.g. sound of shear wrench changing, or if other methods of pre-tightening are suitable).

The second tightening step is achieved when the spline end of the bolt shears off at the break-neck.

8. If the assembly conditions are such that it is not possible to use the shear wrench on the HRC bolt assembly, e.g. for lack of space, tightening
shall be carried out using a procedure in accordance with the torque control method with the aid of the k-class K2 information, shown on our
certificates. The torque tightening method comprises at least the two following steps and shall satisfy also the following items 9. 10. 11.:

First tightening step: the wrench shall be set to a torque value of about 0,75 M,, (Mr,2 = k,, d F,). This first step shall be
completed for all bolts in one connection prior to commencement of the second step;

Second tightening step: the wrench shall be set to a torque value of 1,10 M, ,.

9. the tightening torque values shown on the relevant certificates have to be applied using calibrated torque wrenches with an accuracy of + 4%
according to EN ISO 6789 by rotation of the nut; different tightening procedures have to be approved by experimental tightening tests under site
conditions as specified in annex H of European Standard EN 1090-2: 2008+A1:2011;

10. torque wrenches used for tightening by torque method has to be checked for accuracy at least weekly according to EN 1090 2:2008+A1:2011;

11. impact wrenches may be used only for the first tightening step (ref. EN 1090-2:2008+A1:2011 par. 8.5.3);

12. If a bolt assembly has been tightened to the minimum preload and is later un-tightened, it shall be removed and the whole assembly shall be
discarded;
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SBE-VARVIT S.p.A. declines all responsibility in case also one single point described above is not fulfilled.
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@

.ﬂ.i We can fully satisfy also K class K2 requirements if requested by the

E site management or by specific projects design. In this case, the higher

E costs due to the packaging shall be taken into consideration to
calculate the sale price.

% To return to the previous example, SBE recommends for an M24 10.9 a

P final tightening torque of 800 Nm, equivalent to a k-factor=0,123

S [(0,123*24*0,7*1000*353)*1,1=729*1,1=802 Nm].

S With k-factor=0,123 max the minimum preload conditions will always

@ be met (F, ¢ i, =247 kN):

IS Focmin= M/k*d = 800/0,123%24 = 271 kN

g Similarly, the minimum value of k to be observed is calculated to satisfy

—_ the standard requirement for F; .., 20,9 f, and at the same time to

:ﬂi avoid the risk of undesirable overloads.

VESCOVINI GROUP 12/02/2018 31



| STRUCTURAL BOLTING ASSEMBLIES [t

PASSION

>
’l

Advantages of SBE’s solution

-  Complete interchangeability of individual components (screw, nut
and washers) = simplified site management

- Torque tightening system = much easier to apply and to control,
according to EN 1090-2 =» significant risk reduction due to human
errors

Use of a constant tightening torque (indicated on the nuts box
labels) for all batches supplied =2 simplification of assembly
operations and subsequent maintenance work = reduced timing
and assembly costs

- Since the constant torque is declared and guaranteed, there is no
longer any technical reason for delivering assemblies in single
packages, and consequently the product can be packed separately
using high productivity automatic systems, thus avoiding
unnecessary cost increasing for the customers = reduction of the
purchase costs (separate packages)

Preloaded assemblies
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Preloaded assemblies
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Example of suitability test report

TEST REPORT

Customer : Example

Thread size : M16
Type : EN 14399-4 HV
Article number : 0965701602000

Surface conditions : PLAIN
Bolt strength : 10.9
Nut strength : 10
Thread diameter d [mm] : 16
Pitch p [mm] )
Inner face diameter di [mm] : 17.30
Outer face diameter do [mm] 1 25.40
Clamping length [mm] : 55
Delta theta 1 [°] : 120
Delta theta 2 [°] : 210 Forza/Angolo-41858
Bolt batch nbr. : 423059-0 Forza/Angolo-41858
Nut batch nbr. : 418586-0 Forza/Angolo-41858
Washer batch nbr. : 431147-0 Forza/Angolo-41858

Forza/Angolo-41858

1T

300

=
o

Forza [kN]

200
Angolo []
Results:
Fbi, max Delta Theta 1 Delta Theta 2 F 250 Nm

MAX Prog Prog FIND
kN ° ° kN

o

Upper limit
Lower limit 141. 120. 210.

o

100.

418586_0_001.
418586 0 002.
418586 0 003.
418586 0 004.
418586 0 005.

Date: 07/01/2016

coocoococo0o00 oo

Operator: F. Miniussi
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S
Q.
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- Tightening test Equipments

o

— SBE Laboratory is equipped with n. 2 test benches to test high-strength
'g structural bolting assemblies with diameter up to M48 10.9 (M52 8.8).
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@ ® Force 0 - 600 kN; e Force 0 - 1800 kN;

R e Tightening torque 0-3200 Nm; e Tightening torque 0 -18000 Nm;
n_] e Max testing speed 30 min -1. e Max testing speed 13 min -1.
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Main differences

Property class . 8.8-10.9
Thread sizes M12 to M36
Thread length ISO 888

Large series except
M12 and M20 or cup or
countersunk ® head

Head width across Large series except
flats M12 and M20

Property class 8-10 10

ISO Style 1 ISO Style 1 m,in=0,8D (HR)
Height

Mmin20,8 D m=1D (HRD)
Higher than )
Higher than ISO 898-2 (HR)

Proof load L0 g2 IS0 898-2 and than HR (HRD)

Type EN 14399-6 EN 14399-6 or EN 14399-5 )

Number © 1(8.8) or 2 (10.9)

@ New draft standard
(@ See following page for more details

®) ynder nut only
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ABSTRACT FROM EN 1090-2:2008+A1:2011

Washers used under heads of preloaded bolts shall be chamfered according to EN 14399-6 and positioned
with the chamfer towards the bolt head. Washers according to EN 14399-5 shall only be used under nuts.

Plain washers (or if necessary hardened taper washers) shall be used for preloaded bolts as follows:

a) for 8.8 bolts a washer shall be used under the bolt head or the nut, whichever is to be rotated;

b) for 10.9 bolts washers shall be used under both the bolt head and the nut.

Plate washers shall be used for connections with [A) slotted 1] and oversized holes. One additional plate
washer or up to [®) three additional washers with a maximum combined thickness of 12 mm may be used to
adjust &1 the grip length of bolt assemblies. &) For preloaded bolt assemblies tightened by the torque control
method (including system HRC) only one additional plate washer may be used on the side that is turned,
alternatively an additional plate washer or additional washers may be placed on the side that is not turned.

Otherwise, in preloaded and non-preloaded applications, an additional plate washer or additional washers
may be placed either on the side that is turned or on the side that is not turned. @&l

) NOTE Any use of additional washers or plate washers can cause a relocation of the shear plane for bolts with a
shank and should therefore be checked to be in line with the design. ¢l

Dimensions and steel grades of plate washers shall be specified. They shall not be thinner than 4 mm.

Taper washers shall be used if the surface of the constituent product is at an angle to a plane perpendicular to
the bolt axis of more than:

a) 1/20 (3°) for bolts with d = 20 mm:;
b) 1/30 (2°) for bolts with d > 20 mm.

Dimensions and steel grades of taper washers shall be specified.
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STRUCTURAL BOLTING ASSEMBLIES
Clamp length and grip length

Figure A.2 — Grip Length with one washer 754 Figure A.3 — Grip Length with two washers 152
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Table A.1 — Clamp Length with one or two washers It

‘ o L e Abstract from EN
- . e : 14399-3:2015

Irmin 4 Dimax

max min

im0

180
150
200

152

For the calculation of the clamp lengths Er the foliowing formulae have been used: Bolting assemblies with gither cne washer or two washers

Etmp = Imin = mmpe - 1P
Lippin (Ailly theeaded bolts) = agysy + 4P
iiyin (partialty threaded boits) = Iy ma, + 4P
where
Ir clamp length given as the total thickness of the clamped parts between the nut bearing face and the boll bearing face

height of the nut, (mm
ie=negthi of the boll, (mem
theead pitch, (mm)
Il profie) thread, (mam

(full profile) thread, (mm)
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1 STRUCTURAL BOLTING ASSEMBLIES

Table &A.2 — Grip Inlln:_[lh:_-'. witth cme wishier =

N Abstract from EN
Thread (d M2 [M14) 5 3 7 TR M3E 14399‘3 :2015

T rirs BN rgq g

mas min 1 i L min min

o8 OFip langiie ixq e Tollowing formules have Daen used
LT T

min = &g max + 4F - kmin

n o the okl thicknass of i clampad pars betassn the nul Deds -] 5] e Bl GaRding Tacebnas nicknass of the wwasher
kenigith of the b, [mim
hisichil of the nud, (MM
wiagher theckness, (mm
thread pitch, (mm

distames from the beaing Reos o e st bl ko (lull prolle) theesd. For fally thoeaded bal s MBS T 8 gy voles Tor prodisct grade C screws Trom
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Table A.3 — Grip lengths with two washers t5) Abst ra Ct f O m E N

Dimensions in milimetres

Thread (d) M12 (M14) (M18) 14399-3:2015

52 min @Nd 752 max

min. | max. | min.

9 14

9 19

17 24

22 29

27 34

32 39

37

42

47

a2

57

62

67

T2

160

170

160

190

200

204

For the calculation of the grip lengths 152 the following fermulae have been used:

152 max = Imin ~ Mmax ~ Zhmax - 1P

232 min = lg,max + 4P - Zhmin

where

32

arip length given as the total thickness of the clamped parts between the nut bearing face and the balt bearing face less the thickness of the two washers, (mm)

length of the bolt, {(mm)

height of the nut, (mm)

washer thickness, {mm)

thread pitch, {mm)

distance from the bearing face to the first full form (full profile) thread. For fully threaded bolts Iy mgy has the ‘a'y gy value for product grade C screws from IS0 3508 (mm)

VESCOVINI GROUP 12/02/2018 42



YEARS OF
PASSION

Table A.1 — Clamp lengths £:2 Abstract from EN
Dimensions in milimetres 14399_42015

M27 M30 M36
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Table A.1 — Clamp lengths I

Dimensions in milimetres

Thread [ M12 | M16 | M20 | M22 | M24 | M27 | M30 | M36

i -
Lipnin 8nd Liygy

MirL. | maax | min | ma. | min ||":_'|x

] min max min. | max. | min. | max | mine | mas | mine | mas | min. | mas
116 | 113,25 116,75 oz o7 | 88| 93 BT | 92| B4 Bo | B Be 79 | B4 73 T8
120 [ 18 E'.'-I 121,75 | 97 |102 | 93| 98 92| 97| 69| 94| &6 91| &4 | 89| V6| &3
125 | 123 127 102 | 107 S8 03 oF (102 22 ] oD £ 96 84 4 83 88

130 | 128 132 107 [ 112 [ 103 [ 108 [ 102 | 107 [ 99 [ 104 | 96 | 101 | 94 | 99| 88 | 93

136 | 133 108 13 [ 107 | 112 | 104 | 1049 | 10 106 | 99 | 104 03 4]

140 | 138 42 113 B 112 [ 17 | 109 | 114 | 106 | 111 | 104 09 [ 28 | 103

145 | 143 147 118 (123 | 117 (122 [ 114 119 [ 11 116 | 109 14 [ 103 | 108

150 | 148 152 123 ) 128 [ 122 [ 127 | 119 [ 124 | 116 [ 121 [ 114 | 119 [ 108 | 113

1585 | 153 159 128 B3 1AF | 132 | 124 | 12D | 12 120 | 119 | 124 [ 113 | 118

160 | 158 164 132 | 137 [ 129 | 134 | 126 | 131 | 124 | 129 | 118 | 123

166 | 163 169 137 | 142 | 134 | 139 [ 131 [ 136 | 129 | 134 | 123 | 128

170 | 168 T4 19 144 | 136 | 141 | 134 10 (128 | 133

176 | 173 179 144 | 149 | 14 146 | 139 | 144 | 133 | 138

180 | 178 184 149 | 154 | 146 | 151 | 144 | 149 [ 138 | 143

185 [ 162,7 | 1806 154 [ 150 | 151 [ 156 | 149 [ 154 | 143 | 148

180 | 1877 |194 6 150 | 164 | 156 | 161 | 154 | 153 | 148 | 1653

196 | 1927 (1996 164 | 169 | 161 | 166 | 159 | 164 [ 153 | 158

200 (1977 | 2046 166 | 171 | 164 GO [ 158 | 163

MOTE Prefarmad lengths are defined in terms of lengths Limin amnd Ltmax

Fre/oacead assempoliies

ita2

@ For proper function of the preloaded bolted joint the following condition for the clamp length Er shall be fulfilled
(g max *+ 2 F) = Zt < (Imin — P - mma), where £ is the pitch of thread and mimp gy is the maximum nut height according to Table 4
The vabses of }'I'I'III'I and 2 Tmay SPe fied i Table & 1 are withan this range

The Ity values are specified on the condition that the minimum bolt protrusion beyond the unloaded nut face shall be 1 7
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Table A.2 — Grip length g5

Abstract from EN
14399-4:2015

Dimensions in millimetres
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NN Abstract from EN
M20 M22 : 0 14399-4:2015

2 min and 152 m

oint the fiollowing condition for th

2 .'-.r.-_-“ where Pis | : Hipp g 15 the mazimum nut height and

ax Specified in Table A2 are within this rang
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