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European foreword

This document (EN 1708-2:2018) has heen prepared by Technical Committee CEN/TC 121 "Welding
and allied processes”, the secretariat of which is held by DIN.

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 June 2019 and conflicting national standards shall be
withdrawn at the latest by june 2019.

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 supersedes EN 1708-2:2000.

The main changes compared to the previous edition are as follows:

a) the normative references and bibliography have been updated;

b} process numbers have been updated according to EN 150 4063;

¢) reference to EN ISO 9692-2 in Tables 2, 3, 4 und 5 has been deleted.

EN 1708, Welding — Basic welded joint details in steel is composed of the following parts:

— Part 1: Pressurized components;

— Part 2: Non internal pressurized components.

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, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.
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1 Scope

The purpose of this document is to exemplify sound and accepted welded connections applicable to
welded not internal pressurized steel components. It does not promote the standardization of
connections that may be regarded as mandatory or restrict development in any way. The requirements
of carrying capacity, fitness for purposes, fatigue and corrosion stress will be considered if necessary.

This document contains examples of connections welded by the following processes (process numbers
according to EN 1SO 4063):

— Manual metal arc welding (111);

— Self-shielded tubular-cored arc welding (114);

— Submerged arc welding (12);

— MIG welding; Metal inert gas welding with solid wire electrode (131);

— MAG welding; Metal active gas welding with solid wire electrode (135);
— Tubular cored metal arc welding with active gas shield (136);

— MAG welding; Metal active gas welding with metal cored electrode (138];
— MIG welding; Metal inert gas welding with flux cored electrode (132);

— MIG welding; Metal inert gas welding with metal cored electrode (133);
— TIG welding; Tungsten inert gas arc welding (14).

Other processes by agreement.

Further requirements will be considered in accordance with existing application standards.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN 1792, Welding - Multilingual list of terms for welding and related processes

EN ISO 2553, Welding and allied processes - Symbolic representation on drawings - Welded joints (I1SO
2553)

EN ISO 9692-1, Welding and allied processes - Types of joint preparation - Part 1: Manual metal arc
welding, gas-shielded metal arc welding, gas welding, TIG welding and beam welding of steels (IS0 9692-

1)

EN IS0 9692-2, Welding and allied processes - Joint preparation - Part 2: Submerged arc welding of steels
(1S0 9692-2)

EN ISO 15614-1, Specification and qualification of welding procedures for metallic materials - Welding
procedure test - Part 1: Arc and gas welding of steels and arc welding of nickel and nickel alloys (1SO
15614-1)

EN ISO 17659, Welding - Multilingual terms for welded joints with illustrations (ISO 17659}
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3 Terms and definitions

Mo terms and definitions are listed in this document.

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

» |EC Electropedia: available at http://www.electropedia.org/

« IS0 Online browsing platform: available at http://www.iso.org fobp

4 Symbols and abbreviations

For the purposes of this document, the following symbols and abbreviations apply.

WPQR = welding procedure gualification record

a = weld design throat thickness

b = root gap

B = width of profile or plate

c = distance to auxiliary attachment

d = size of bevel or diameter

D = distance of the stiffener and size of opening
F = load strength

g = width of weld in two flange plate

h = difference of thickness

i = distance of the opening and weld to the weh
k = penetration depth and corner distance

! = length

m = size of mechanical beveling

R = radius

t = plate thickness

tr = thickness of stacked flange end

F4 = leg length of the weld

a = included angle (i.e. angle of the slope}

(V) = angle of T-joint

NOTE All dimensions in the feliowing tables are guide values.
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5 Requirements
5.1 Selection for detail

The connections recommended are hot considered to be equally suitable for all service conditions, nor
is the order in which they are shown indicative of their relative characteristics. In selecting the
appropriate detail to use [rom the several alternatives shown for each type of connection, consideration
shall be given to the existing fabrication and service conditions that pertain.

5.2 Joint preparation
5.2.1 General

The limitations quoted in weld profiles and sizes are based on commonly accepted sound practice, but
they can be subjected to modifications if required by special welding techniques or design conditions.

The terminology and symbolization used in this standard follow EN 1792, ENISO 17659 and
EN IS0 2553.

5.2.2 Joint preparation geometry

The recommended joint preparation geometry (e.g. included angles, root gaps, root radius and depth of
root faces) are given in EN ISO 9692-1 and in EN I1SO 9692-2,

In cases where full penetration butt joints are indicated, it is intended that they shall be back chipped or
gouged and back welded, or alternatively that the welding procedure shall be such as to ensure sound
and effective root penetration.

5.2.3 Butt joints with significant difference of thickness
Depending on the type of load (type of action effect) and the difference of thickness, adjustment with

the weld or bevelling is necessary (see Table 1 and Figure 1) when the direction of strength is
perpendicular to the weld.

Table 1 — Guidelines for weld preparation on butt joints with significant difference of thickness

Type of load Difference of| Adjustment with | Angle of the Figures
(type of action effect) thickness, h, the weld slope
mm
suggested not
permitted
Members with <10 X - - la)and 1b)
predominantly static loads > 10 = X 20°sa<45° | 1c)and 1d)
Members significantly susceptible <3 X - - 1b)
to fatigue or to risk of brittle

Fracture >3 - X 10°sa<30°| 1c}and 1d)

Key: X = permitted; - = not permitted or not necessary

2 The angle of the slope depends on the actual acceptable notch case.
b Incase oflow loaded components, a can be raised up to 45°,
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Figure 1 — Sketches of adjustment on difference of thickness

S.2.4 Weld size

The thickness of welds (in particular of fillet welds), which are not determined by their profile, are
based on the assumption that the joint need not to be stronger than the connected parts.

Fillet welds for T-joints (see Figure 2) should respect the following condition (see Formulae (1) and
(2)):

3mms as0,7xt, (1)

NOTE 1  Inspecial cases, the above limit of 0,7 x ¢, can be exceeded.

a2, .. =05mm (2)

NOTE2  Only up 10 30 mm plate thickness except for process 12 (submerged arc welding).
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Figure Z — Sketch of a T-joint

H

5.3 Typical connections

Typical connections are given in Table 2. For connections that not are mentioned {e.g. full penetration
joint), reference shall be made to EN [SO 9692-1 and EN (50 9692-2,



Table 2 — Typical joint preparation
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No. Figure 2 Application/Condition Note
2.1 Weld thickness evaluation
2.1.1 o Partial penetration welds [f the leg length of the weld zis
as 60° specified, the weld throat can be
assumed equal to a
without any other indication:
& a=d
: applicable to double side weld,
NN < too
L)z
2.1.2 w
&
V/i
h
2.13 . ..W.N Design throat of fillet welds Measured from the theoretical
root point
g
LD
NDANNNNY <7 |
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No.

Figure =

Application/Condition

Note

2.14

2.1.5

Applicable  only for fully
mechanized and  automatic

processes and

gz at+e

¢ to be settled by WPQR
according to EN 1S0 15614-1

2.1.6

h

Multiple joint of three
components

ty2 hedmm

Forl = 1direction stress:
a=t,(fort,<t,);

for Il = It direction stress:

aszb;

This type of joint is very
sensitive to lack of fusion, which,
due to the geometry, is difficult

to detect with non-destructive
testing of weld metal.

10
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No.

Figure=

Application/Condition

Note

2.1.7

ty

t, <10 mm
80°<6<90°

Fillet welds without
preparation of the web

joint

218

h

60° <5 <80°
Fillet welds (the web with
diagonai cut, no joint
preparation)

219

"

45°< 8 <60°
45° s a s 60°

Fillet welds (the web with
diagonal cut and one side joint
preparation)

2.2 Weld length evaluation

2.2.1

Side fillet weld

Li=21,
{, 2 6 a3, but min. 40 mm

11
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No, Figure» Application/Condition Note

2.2.2 Side and edge fillet weld El=B+21i,
I, 2 6 a but min. 40 mm

2.2.3 Allround fillet weld Zl=l +1,+2B
Centre of mass nearer to the
fillet weld f,

224 Allround fillet weld El=21,+28
Centre of mass nearer to the
fillet weld I,

12
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No. Figure = Application/Condition Note
2.3 Weld connection at stacked flange ends
2.3.1 For predominate staticaily load
and low dynamical load
1
e e e e + ©
:
x8/2

232 tz 220 mm

!o,?fn

,/gd_-r..-..-.oi. ARETRRRR IR RLI R
WM

=
=
%

4

.Q\nh.'_-!_..:-.-.l. ARl L A

=8/2

13
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No. Flgure» Application/Condition Note
23.3 For dynamical loads
weld transition to be ground
notch-free
FEESOSURI ———
eB8/2
=
2.3.4 R=8/3 For severe fatigue conditions

St

weld interface to be ground
notch-free

14
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No. Figure2 Application/Condition Note
2.4 Butt joints of stacked flange plates
2.4.1 Two flange plate connection Flange plate joints shall be at
right angles to the direction of
force.
242 Joint difficult to be tested; it is | Back gouging to be performed

/‘

not suitable for through
thickness loading

me 7 mm

without deleting the assembling
runs.

¢ The used symbolic representation in the sketches of Table 2 are based on system A of EN 150 2553. This system A is used in Europe. Systemn B of EN 150 2553

is based on standards vsed in the pacific area.

15
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Table 3 — Welded plates and beams [by dynamic stress)

No. Figure * Application/Condition Note
3.1 Stiffeners for weld beams
3.1.1 | X, x? Dy23ay For detail X,
X, .. \ ’ \\\\\\&\.\\\\ < No opening only for stiffener thicknesses £< 16 mm

.ﬁ_ { the risk of brittle fracture shall be considered
n /.Ivumw S for detail X,
_:_ o, _ Only for predominantly static load
m - .__ D,225mmand 2 t,

16
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No.

Figure?

Application/Condition

Note

3.1.1

For detail X5

For fatigue load or for members with a high corrosion risk
or brittle fracture

Rziomm«+¢{

3.1.2

&

.-INU

oy

H

D;z23uy

Details X,, X, and X; see 3.1.1

ForY
For predominantly static load

nnkwluu

rw&mam.vu:::

For dynamic loads (b) further more weld and edge of the
stiffener shall be ground smeothly.

17
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No. Figure 2 Application/Condition Note
313 Details X,, X, and X3 see 3.1.1
< VL s
F\ kzvVZxa, +2mm
X t,~kz2mm
*1
3
N
f
3.14 | » \\l.:./x p... & I, 2100 mm Flange butt welds to be radiographed
TEZITTIITZ ARRRURR
&@[ﬂ : mN 2 200 mm
t h=h=lg=1

, h"\w

)]

fa

L L ALS

18
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No.

Application/Condition

Note

314

<

Rzt;+25mm

In case of permanent backing, a fillet weld is necessary.

2 The used symholic representation in the sketches of Table 3 are based on system A of EN 150 2553. This system A is used in Europe. System B of EN 180 2553
is based on standards used in the pacific area.

19
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Table 4 — Beam to beam connections

No. Figure =

Application/Condition

Note

4.1 Beam to beam connections

4.1.1

Yy NN

Butt weld of a section without
radiography for normal application (no
fatigue, no risk of corrosion)

Depending on the present web thickness, other joint
preparation can be used.

) W70 NN\

S
|/

Butt weld without radiography for normal
application (no fatigue, no risk of
corrosion)

Depending on the present web thickness, other joint
preparation can be used.

20
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No.

Figure 2

Application/Condition

Note

4.1.3

Lo

e P e Sy

Butt weld of sections or welded heams
with radiography

R2t+25mm

Depending on the present web thickness, other joint
preparation can be used.

The minimum length of ! should be 120 mm, when
radiographic examination is foreseen.

In case of high risk of corrasion or by dynamic loads,
the openings in the web should be closed after
radiographic examination.

Special care shall be taken to avoid imperfections at
the end of the web welds; in the most severe cases,
in order to switch off the arc on run-off plates, the
distance between web and flange can be raised.

21




EN 1708-2:2018 (E)

No. Figure = Application/Condition ! Note
414 A B Butt welds of welded heams with Depending on the present web thickness other joint
|.!_|l._ radiography (for cases of severe fatigue or | preparation can be used.
high risk of corrosion and brittle fracture) | gpecial care shall be taken to avoid imperfections at
12120 mm the end of the web welds; in the most severe cases,
: - c2Smm in order to switch off the arc on run-off plates, the
- ! distance between web and flange can be raised up
A _ to 10 mm.
After radiography the slot between flange and web
B
T shall be filled by several welding runs.

A-A

0
]
v e

after
radiography

LA NN | 1

by radiography

®*  The used symbolic representation in the sketches of Table 4 are based on system A of EN ISO 2553, This system A is used in Europe. System B of EN 1S0 2553
is based on standards used in the pacific area.

22




Table 5§ — Hollow section connections
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No. Figure? Application/Condition Note
5.1 Special plate bar / tube
5.1.1 w S Only for tubes Execution with rat hole
_ =l A_u o= dzat+20mm Fillet welds (Al) or partial penetration
- welds (A2)
| ¢
A q “ 4| A
|
|
_
| |
| |
. =
A-A A-A

Al

AZ

23
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No. Figurea Application/Condition Note
5.1.2 []l]),_\)lf\( gz2mm Execution with continuous weld
X | cut A-A,see5.1.1

24
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No. Figure? Application /Condition Note

5.2 Special tube to forging/casting

N

5.2.1 ity wanaiet:’
_
|

7

e e e e e

35

5o

U T/

3 The used symbolic representation in the sketches of Table 5 are based on system A of EN IS0 2553, This system A is used in Europe. System B of EN 150 2553
is based on standards used in the pacific area.

25
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