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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
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Foreword

The text of EN ISO 14744-2:2000 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endorsement, at the latest by October 2000, and conflicting national standards shall be withdrawn at the latest by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 Regulations, the national standards organizations of the following countries
are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland, France,

Gelmany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Porugal, spain, sweden)] Switzerland
and the United Kingdom.

This 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.
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1 Scope

This standard is intended for use when the characteristics of the accelerating voltage of electron beam welding
machines complying with EN ISO 14744-1 is to be measured in connection with an aceptance inspection. It provides
essential information on the procedure and apparatus to be used for making the measurements.

The accelerating voltage is one of the significant parameters in electron beam welding. When accelerating the
electrons, the voltage should be stable and reproducible within given short-term and long-term limits. The purpose of
the measurement is thus to check whether the variations in accelerating voltage are within specified limits.

2 Nommativereferences

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed hereaftgr. For dated
refgrences, subsequent amendments to or revisions of any of these publications apply to this European Standard only
when incorporated in it by amendment or revision. For undated references the latest edition of the publication referred
to dpplies (including amendments).

EN|ISO 14744-1:2000
Welding — Acceptance inspection of electron beam welding machines £-Part 1: Principles and| acceptance
conditions (ISO 14744-1 : 2000)
EN|ISO 14744-3

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

3 Terms and definitions
For|the purposes of this European Standard, the follewing term and definition applies,

3.1
accelerating voltage

d

ifference in electrical potential between.thie cathode and anode of the beam generator in the electron gup.

4 Test arrangement
4.1 General

Thg voltages usually present during electron beam welding at the output of the high-voltage generator, at the end of
the|high-voltage cablé and in the beam generator cannot be safely measured without the use of special equipment.

Singe, generally, only the manufacturers of welding machines or high-voltage units have appropriate ¢quipment at
thelr dispesal, it has proved expedient to measure the accelerating voltage at the manufacturer's works.

NOTE Attention should be paid to electrical safety levels during testing at high voltages and the need for
appropriately trained/qualified personnel to carry out tests.

Apart from these safety aspects, the test equipment shall also be capable of measuring the accelerating voltage over
the entire range of beam current setting, i.e. with the welding parameters set to conform to actual welding conditions.

The main purpose of the following descriptions and illustrations of test arrangements is to enable uniform high-voltage
measurements on electron beam welding machines to be made rather than to provide complete circuit diagrams.

© 1SO 2000 — All rights reserved 1
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4.2 Test devices

A voltage divider shall be connected between the high-voltage unit and the electron gun. Examples are shown in
figures 1 and 2.

The extent to which frequency compensation is required depends on the type of high-voltage generator.

The accuracy of test arrangement shall be compatible with the requirements stated in EN ISO 14744-1.
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Figure 1 - Example’ A of measurement of U

-compensated voltage divider 10* : 4, Uamax = 200 kV, R = 200 MQ
measuring resistor
cope, monitored voltage

A Using a voltage divider

h ratio of 10° : 1-forexample, an accelerating voltage, U,, of 150 kV is reduced to a monitored voltage,

vhich may becSupplied to an oscilloscope. As the voltage divider is connected only to one of the cathpde

Df 150 KV,

uctors, a cufrent of 0,75 mA flows to earth for a resistance of 200 MQ and an accelerating
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1 Hjgh-voltage generator

2 Ciathode heating and bias control unit

3 High-voltage cable

4 Electron beam gun

5 Ffequency-compensated voltage divider 10* : 1, Upmax:= 200 kV, R = 200 MQ
6 R = 20 kQ measuring resistor

7 Tp oscilloscope, monitored voltage

Figure 2 - Example B 'of a measurement of U 5 using a voltage divider

5 Measurement procedure
5.1 General

Thg measurementssshall be carried out with the welding machine set as specified in 6.2 of EN ISO 147414-1:2000.
Forlmeasuring théacCelerating voltage deviations the electron beam have to be switched on too. Thergfore, a
wolkpiece of sufficient size or a Faraday cup shall be provided in the work chamber as specified in
EN|ISO 14744-3.

5.2 Measuring the ripple

An oscilloscope shall be used to determine the maximum range (peak-to-peak value) in the instantaneous value
U’, of the monitored voltage, Us,.

The percentage deviation shall be calculated as follows:

U’amax “U amin «100

Ua

where U's max, Ua min @nd U, are maximum, minimum and average values observed during the period of
observation.
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