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ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
establlshed has the rlght to be represented on that comm|ttee Internat|onal organlzatlons governmental and

between ISO and CEN (Vienna Agreement).

Thig first edition cancels and replaces ISO 9956-10:1996 which has been technically revised.
Throughout the text of this document, read <\‘this European Standard...” to mean “...this |
Stapdard...”.

ISO| 15609 consists of the following partsy under the general title Specification and qualification
pro¢edures for metallic materials — Weldling procedure specification:
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Part 1: Arc welding

Part 2: Gas welding

Part 3: Electron beam welding
Part 4: Laserdeam welding

Part 5. .Resistance welding
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Foreword

This document (EN ISO 15609-3:2004) has been prepared by Technical Committee CEN /TC 121, "Welding", the
secretariat of which is held by DIN, in collaboration with ISO/TC 44 "Welding and allied processes".

This Eurppean 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by endorsement, at the latest by February 2005, and conflicting national standards shall be withdrawn gt the latest
by Februpry 2005.

This dociment supersedes EN ISO 9956-10:1996.
Annex Alis informative.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countrieq are bound to implement this European Standard: Austria, Belgium,* Cyprus, Czech Republi¢, Denmark,

Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembpurg, Malta,
Netherlapds, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom.
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This standard specifies requirements for the content of welding procedure specifications for electron beam welding.

This standard is part of a series of standards, details of this series are given in EN ISO 15607:2003, annex A.

Variablgs listed in this standard are those influencing the quality and properties of the welded joint.
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3 Terms and definitions

For the
followin

3.1

slope up

controll

3.2

rmative references

bwing referenced documents are indispensable for the application of this document. For date
edition cited applies. For undated references, the latest edition of the refereneed document (
nents) applies.

4063, Welding and allied processes — Nomenclature of processes and reference numbers
63:1998).

6947, Welds — Working positions — Definitions of angles of slope and rotation (1ISO 6947:199

15607:2003, Specification and qualification of welding procedures for metallic materials — Ge
607:2003).

purposes of this European Standard,-the terms and definitions given in EN ISO 15607:2]
j apply.

bd increase of the beam power at the beginning of welding

slope

controlleéd decrease of,the beam power at the end of welding. The slope down region is the region on t

in whic
mode:

a) in fyll pénetration welding:

b) inp

©IS

own

the effects-0f slope down occur. It can consist of one or two areas, depending on the selg

0 references,
ncluding any

3).

heral rules

003 and the

he workpiece
cted welding

a region where beam penetration is still complete;
a region where penetration is partial or decreasing.
artial penetration welding:

a region where penetration decreases continuously.
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3.3

working distance

distance between the surface of the workpiece and a standard reference point of the equipment which is traceable
to the true focusing lens centre

NOTE This is a practical reference distance only.
3.4
tacking pass

pass made to hold the parts to be welded in proper alignment until the final welds are made

NOTE This may be produced by a continuous or discontinuous pass with partial penetration

3.5
welding pass
pass ensunng fusion to the required depth

3.6
cosmetic pass
pass for superficial remelting of the weld in order to enhance its appearance

NOTE [his pass is made with a defocused or oscillating beam.

3.7
overlap
portion of the welding pass remelted prior to the slope down

3.8
back or front support
plate placed against the workpiece on either the back or front face of the joint in order to retain the molten weld
metal

3.9
beam curTnt
value of the electric current in the beam

3.10
beam current pulsing
intentional periodic variation of the beam current

3.1
focusing lens current
current pagsing through4hefocusing lens coil

3.12
beam defq;ction

electromagnetic.deflection of the beam from the gun axis

3.13
beam oscillation
an intentional periodic deflection of the beam, achieved by electromagnetic forces
NOTE An oscillation is defined by:
— signal shape e.g. circular, transversal, longitudinal,... ;
— the signal amplitude;

— the frequency;

— the orientation in relation to the welding direction.

2 © 1SO 2004 - All rights reserved
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4 Technical content of welding procedure specification (WPS)

4.1 General

The welding procedure specification (WPS) shall provide all information required to make a weld.

Welding procedure specifications may cover a certain range of thicknesses of the joined parts and may also cover
a range of parent metals and even filler metals. Some manufacturers may additionally prefer to prepare work
instructions for each specific job as part of the detailed production planning.

Informaty

supplem

Ranges

ent or reduce the list. The relevant information shall be spécified in the WPS.

An exanpple of a typical WPS format is shown in annex A.

4.2 Welding process

The wel

4.3 Rel

ling process number is 51 in accordance with EN ISO 4063.

hted to the manufacturer

— |dentification of the manufacturer;

— ider
—  refe

4.4 EqU

— Ele

— Fille

material(s) feeding«System in relation to joint, welding direction and welding point shall be provided

tification of the WPS;

rence to the welding procedure qualification record (WPQR) or other documents, as required.

ipment used

tron beam welding equipment, unigque identification:
electron gun type;

cathode type.

r material(s) feeding” system (if any): a description (schematic) showing design, position

4.5 Related to the'parent materials

451 K

Parent'material type/grade

and tolerances, according to the manufacturer's experience, shall be specified when appropriate.

ecessary to

of the filler

— Designation of the material(s) and any backing plates or supports used and any reference standard(s);

— identification of the type of product (e.g. forged, cast, rolled, extruded).

A WPS may cover a group of materials.

4.5.2 Dimensions of materials

— Thickness range of the joint;

— for circular workpieces the range of outside diameters.

© ISO 2004 - All rights reserved
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4.6 Filler or other additional material(s)

the dimensions of any filler material(s) or other additional material(s) used in the joint;

4.7 Joint design

the designation and reference standard for any filler material(s) or other additional material(s) used in the joint;

any special handling instructions for any filler material(s) or other additional material(s) used in the joint.

A sketch showing the joint design/configuration, dimensions and tolerances, including surface finish, or reference to

another st

4.8 Joint

Joint p

for ma

any ng

4.9 Jigs, fixtures and tooling

The metho

4.10 Wels

Applicable

4.11 Back and/or front support

Type(s) an

4.12 Mag

If necessarn

4.13 Wels

The weldin
4.14 Wels

4141 Ele

beam

naard wnicn proviaes wnis inrormation.

breparation
reparation method, cleaning, degreasing etc.;
gnetic materials any recommendation will be specified on the WPS, if necessaty;

cessary protection/shielding of the prepared joint.

Is to be used for workpiece fixturing (including manual tack welding, if used).

ling position

welding positions in accordance with EN ISO 6947,

] dimensions (if any).

Inetism

y, the components should be demagnetised using a qualified procedure with a reference numb

ling technique

h technique sketch showing details of all welding passes (tacking pass, welding pass, cosmetiq
ling parameters

ctrical parameters

pass).

Accelerating voltage in kilovolts (kV);

current in milliamperes (mA) (pulse parameters if pulsing used);

respect to workpiece surface;

beam
1) di

2)
in

deflection:

rect current (DC) deflection, dimensions at workpiece surface;

hertz (Hz), dimensions (mm of deflection);

focusing lens current(s) in amperes (A), current control device setting(s) (arbitrary units) or focus position with

alternating current (AC) oscillation: shape, and orientation with respect to the welding direction, frequency

© 1SO 2004 - All rights reserved
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— overlap, slope up, slope down [in seconds (s), millimetres (mm) or degrees (deg)];

— slop

e profile.

4.14.2 Mechanical parameters

— Travel direction;

— surface travel speed (mm/min or mm/s);

-3:2004(E)

— trav

— wire

4143 C

El Specd Iaimping aetalls (I necessdry) ,

filler feed rate, direction, position and angle.

)ther parameters

— Working distance in millimetres (mm) and/or gun to work distance;

—  pres

—  pres

4.15 P

sure in the gun in pascals (Pa) or millibars (mbar);

sure in the chamber in pascals (Pa) or millibars (mbar).

e and post weld heating

If preheating and/or post heating and/or post weld heat treatment are required, the temperature
ure shall be included on the WPS complete with any other instructions related to the heat tregtment. If the

tempera
electron

4.16 Oy

Any med

beam is to be used for pre or post heating, the relevant parameters shall be recorded on the W|

perations after welding

hanical and/or chemical and/or heat treatment.

and time at

PS.
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