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Foreword

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 established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in

liaison with 1SO, also take part in the work. ISO collaborates closely with the International Eled
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Foreword

The text of EN ISO 14744-1:2000 has been prepared by Technical Committee CEN/TC 121 "Welding", the secretariat
of which is held by DS, in collaboration with Technical Committee ISO/TC 44 "Welding and allied processes".

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endorsement, at the latest by October 2000, and conflicting national standards shall be withdrawn at the latest by
October 2000.

According to the CEN/CENELEC Internal Regulat|ons the natlonal standards organlzatlons of the foIIOW|ng countries
are_bound nd, France,
many, Greece Iceland, IreIand Italy, Luxembourg, Netherlands Norway, Portugal Spaln Sweden Switzerland
and the United Kingdom.

Thig draft European Standard is composed of the six following parts:

- Part 1: Principles and acceptance conditions;

- Part 2: Measurement of accelerating voltage characteristics;
- Part 3: Measurement of beam current characteristics;

- Part 4: Measurement of welding speed;

- Part 5: Measurement of run-out accuracy;

- Part 6: Measurement of stability of spot position.

© 1SO 2000 - All rights reserved Y
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Introduction

Components, failure of which will endanger life, are subject to comprehensive test and acceptance specifications,
which, among other things, require production equipment to be of proven type and in accordance with the state of the
art. Similarly, in welding practice, standards apply that specify, for example, the required manual skills which a welder
must have for controlling the weld.

In welding processes that are not under direct manual control, such as in electron beam welding, requirements for
various machine parameters are established. This standard series on acceptance inspection of electron beam welding
machines is based on the concept that the production of continuously high-quality welds is ensured if, among other
things, the settings, within defined limits, are reproducible during the operating period

Taking this into account, this standard specifies details of the main machine parameters (accelerating voltage, bgeam
current, lens|current and welding speed) together with deviations permitted in short-term or long-term operation. It also
includes requirements regarding the run-out accuracy of the devices positioning the workpiece and 'regarding|the
stability of the spot position of the electron beam. Users, manufacturers, research experts and inspegtion bodies|are
all agreed thiat electron beam welding machines complying with the requirements are suitable foravelding compongnts
subject to a¢ceptance inspection, such as aircraft equipment, pressure vessels, valves, etc., within specified setting
ranges, assyming that other conditions (e.g. qualified staff, quality control) are fulfilled.

vi © ISO 2000 — All rights reserved
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1 Scope

The main purpose of this standard is to provide requirements for acceptance inspection of electron beam welding
machines preferably when first installed on the user's premises. This standard can (in full or in part) be referred to in
contracts for supply of electron beam welding machines. Further tests are not normally required if proof of satisfactory
welding results is provided in the form of routine inspection documentation. However, the requirements of the standard

can

also be used for inspection as part of maintenance, if required by contract.

If modifications are made to an electron beam welding machine (rebuilding, repairs, modification to the operating
conditions etc.) such as may have an effect on the acceptance inspection, repeat tests can be necessary covering the

ma

If a

wolld involve verification according to the requirements in clauses 4, 6.2 to 6.4 and 7.
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Chine parameters affected by such modifications.

welding machine that has already been accepted is dismantled (e.g. in order to change itsdoeation

Normative references

5 European Standard incorporates by dated or undated reference, provisions from other publica
Mative references are cited at the appropriate places in the text and the publications are listed hereaft
rences, subsequent amendments to or revisions of any of these publications apply to this European S
N incorporated in it by amendment or revision. For undated referencés the latest edition of the publicd
pplies (including amendments).

ISO 14744-2
Welding — Acceptance inspection of electron beam welding machines — Part 2: Measurement of
voltage caracteristics (ISO 14744-2 ;: 2000)

ISO 14744-3
Welding — Acceptance inspection of electron beam welding machines — Part 3: Measurement of i
caracteristics (ISO 14744-3 : 2000)

ISO 14744-4
Welding — Acceptance inspection oftelectron beam welding machines — Part 4: Measurement of w¢
ISO 14744-4 : 2000)

ISO 14744-5
Welding — Acceptance inspection of electron beam welding machines — Part 5: Measurement of run-
ISO 14744-5 : 2000)

ISO 14774-6:2000

Welding — Acceptance inspection of electron beam welding machines — Part 6: Measurement of stg
position (1IS©114744 : 2000)

Symbols

, such tests

ions. These
er. For dated
tandard only
ition referred

accelerating

eam current

blding speed

but accuracy

bility of spot

Fo

the purposEesS of this Standard, the fottowng Symbots appiy:

a. ay, a,  deviation of electron beam axis from weld groove centre or of beam focus from groove
centre on weld surface in X, Y or Zdirection of feed, as a measure of the run-out accuracy,

in mm;
Aw work distance, in mm;
Ar focal distance, in mm;
D diameter of a circumference weld seam in mm or cm;
I lens current, in mA;

© 1SO 2000 - All rights reserved
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I max lens current at Ua max @and for Ag min, in MA,;

I min lens current at Ua min and for Ag max, in MA,;

Is beam current, in mA,;

Ig max maximum beam current, corresponding to Ua max and Ua min respectively, in mA,;

m loading of work table or of rotating fixture resulting from workpiece mass including that of

any clamping device, in kg;

n speed of rotating fixture, In min +

Un indicated accelerating voltage, in kV;

Un max maximum indicated accelerating voltage within the setting range, in kV;
Un min minimum indicated accelerating voltage within the setting range, in kV;
U, monitored voltage for measuring the accelerating voltage, in mV;

Up monitored voltage for measuring the beam current, in mV;

U, monitored voltage for measuring the welding speed, it mv;

v welding speed, in mm/s, cm/min or m/min;

Q pressure rise rate, in Pa . dm®s, or mbar .J/s

4 Conditigns for acceptance inspection
4.1 General
Acceptance |inspection shall be performed aftertinstallation of the welding machine, prior to production. Howe)er,
measurement of accelerating voltage may be\performed prior to delivery of the welding machine in accordance ith
EN ISO 14744-2.

4.2 Installgtion of electron beatrwelding machine
Electron begm welding machines shall be installed so that acceptance inspection and machine performance are|not

interfered with by vibration_or by electrical or magnetic fields.

4.3 Power|source

The power source foretectrombeam vvcidillg machinmes shatt-beametectricamains SyStEm with vuiLag\-; ftoctoations
not exceeding £10 %.

4.4 Safety precautions

This standard does not cover inspection of safety devices and other safety aspects.
NOTE Machines for electron beam welding have several features which assure safe operation. The electron
beam generates X-rays during welding and the work chamber walls, the work chamber windows and other parts
have to reduce the radiation outside the machine to low safe levels so as to permit operators and other

personnel to work safely close to the machine. The parts of the machine subject to high-voltages should, of
course, be protected and inaccessible when under high tension.

2 © 1SO 2000 — All rights reserved
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Some of the features which assure safe operation may have to be tested after installation of the machine, prior
to any use of the machine in production. Any such test is, however, outside the scope of this standard. The

tests have to be specified by the supplier of the machine.

It is also important to consider that the design of machines for electron beam welding, protection against x-rays
etc., are subject to several legal requirements at the European level (e.g. directives for machines, EMC, low
voltage equipment) and also supplementary national requirements in at least some countries. See also

EN 60204-1.

Operating instructions

operating instructions for the electron beam welding machine shall be complied with.

Instruments
accuracy of all instruments for measurement have to be compatible with the limit deviations spe

procedures for measurement are such that it is possible to use ealibrated and traceable ins|
hsurement, if required by contract.

Principles of acceptance inspection
Setting range

to be specified for which setting range of the machine the acceptance inspection is to be carried out,
hes for the following parameters:

- accelerating voltage;

- beam current;

- lens current;

- welding speed in all primary welding directions;

er parameters necessary for proper control of the welding machine shall also be specified, e.g.:
- focal distance,

- loading-resulting from workpiece and fixture mass;

-(pressure rise rate and leak rate in work chamber (if necessary).

icified in this

fruments for

jiving setting

5.2

Normal acceptance

According to this standard normal acceptance inspection of the welding machine for the intended machine setting
shall be deemed to have been provided if the limit deviations given in table 1 are not exceeded.

© 1SO 2000 - All rights reserved


https://standardsiso.com/api/?name=406488fcbf7fe3eb742fb47a042a14f5

ISO 14744-1:2000(E)

Table 1 - Limit deviations for machine parameters and characteristics

Parameters and characteristics Limit deviations
of the measured value

Accelerating voltage:

ripple
stabilization 2 % (peak-to-peak value)
reproducibility +1 %
1%
Beam currgmt:
ripple
stabilization 5 % (peak-to-peak value)
reproducibility +1 %
+1 %
Lens current:
ripple
stabilization 0,5 % (peak-to-peak value)
reproducibility 10,5 %
+0,5 %
Welding sgeed:
short-term stability: Vinax +2 %
Vimin = 0,1 Vinax +5 %
long-term stability +1 %
reproducibility +1.%

Run-out accuracy, longitudinal and circumferential welds #0,05 mm. Unless otherwise agreed,
requirements may be relaxed for welding of
large pieces

Stability of ppot position in the plane perpendicular to the-beam 10,1 mm at a focal distance of 300 mm

axis

Pressure rige rate and leak rate To be agreed

Welding pgnetration deviation To be agreed

The limit deviations given in table d-relate to the mean of the measured values concerned, unless otherwise specifjed.
The limit deyiations relate to the-use of normal electron beam welding machines for normal applications. Alterngtive
deviations may be agreed hy‘contract for special machines or special applications.

5.3 Limited or moreextensive acceptance inspection

If the requirefments given in table 1 are met only for a part of the specified setting range, the acceptance inspection
shall only be-deemed-to app:y to-that part:

The acceptance inspection may also be extended to cover accessory equipment for which no requirements are given
in table 1, any additional requirements being specified separately.

Any departures from a normal acceptance inspection (including the resulting changes to the scope of testing) shall be
stated in the test report.

5.4 Record of inspection results

All inspection results shall be recorded.

4 © 1SO 2000 — All rights reserved
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6 Acceptance inspection

6.1 General

The acceptance inspection specified below is applicable for general applications for electron beam welding machines.
Alternative conditions may be agreed for special applications. However, the applicability of limit deviations specified in

table 1 have to be assessed for such special applications.

6.2 Accelerating voltage, beam current and lens current

6.2]1 Measurement procedure
EN|ISO 14744-2 specifies details of the method of measurement, the test arrangement and the-progedure to be
follpwed in measuring the accelerating voltage characteristics and EN ISO 14744-3 specifies the beam current
chgracteristics. Lens current shall be measured by inserting a current meter into the lens<current cirg¢uit or using
spdcial measuring connections at the lens current amplifier.

6.2{2 Ripple

Thq ripple of the accelerating voltage and of the beam current shall be measased for the following settings
a) ‘ A max and /Bmax; UAmax and 015 /Bmax; UAmax and 0,1 /Bmax;

and

b) ‘ A min and /B maxs UA min and 015 /B maxs UA min and 0,1 /B max-

Thd lens current ripple shall be measured at /. max ana I min.

6.2|3 Stability

Thg measurement shall be made over an operating time of 30 minutes by continuous recording of the|accelerating
voltage, the beam current and thelens current set at Ua max, 0,1 Iz max @nd 0,5 (I max + I min), respectively.

6.2|4 Reproducibility

With the high voltage power supply of the welding machine set at average accelerating voltage 0,5 (Uhmax + Uamin),
avegrage beam curfent set at 0,5 s max and average lens current set at 0,5 (I max + /L min) the machine shall|be switched
off and on fivetimes with identical settings. The resulting accelerating voltage, beam current and lens cufrent shall be
megsured.

6.3 WWetding—speed

6.3.1 Measurement procedure
EN ISO 14744-4 specifies details of the method of measurement, test arrangement and measurement procedure. The
welding speed shall be measured directly at the work table, at the rotating fixture or at the movable electron gun.

6.3.2 Short-term stability

The welding speed v and v, shall be measured in all the primary directions for welding, for my.x and for m equal to
Zero.

© 1SO 2000 — Al rights reserved 5
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6.3.3 Long-term stability

In the case of devices positioning the workpiece and designed for an uninterrupted welding time of more than one
minute, the long-term stability shall be measured, measurements being made by continuous recording at an average
welding speed and a medium loading over an operating time equal to at least three times the maximum welding time.

6.3.4 Reproducibility

With the devices positioning the workpiece first set to Vinax and then to vy, at a medium loading 0,5 M., the moving

devices shal
measured.

6.4 Run-oy
EN ISO 147

the work tal
Where appli

6.5 Stabilit]
EN ISO 147
operation m
be setto Ua

Then the wdg
for at least 1

7 Supplen

Annexes A g

I be switched off and on five times without alteration to the settings, and the resulting welding sp|

t accuracy

14-5 specifies details of the test arrangement and the measurement procedure. The, run-out accurac
le and rotational movements shall be measured both in the unloaded state and-at maximum load
cable, the run-out accuracy of the movable electron gun is also to be measured.

y of spot position
14-6 specifies detalils of the test arrangement and the measurement\procedure. For testing the ‘continu
pde' of the welding machine (as specified in clause 5 of EN ISO 14744-6 : 2000) the electron beam g
hax @and 0,1 /g max, SWitched on and maintained at this setting for'5 min.

rk chamber shall be ventilated, evacuated and continupts-operation with the same parameters resu
b min.

nentary acceptance inspections

nd B contain information on pressurefise Tate and leak rate and penetration deviation.
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