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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

This document (EN ISO 15616-2:2003) has been prepared by Technical Committee CEN/TC 121, "Welding", the

secretari

at of which is held by DS, in collaboration with ISO/TC 44 "Welding and allied processes".

This Eur
by endo
latest by

September 2003.

bpean Standard shall be given the status of a national standard, either by publication of an-ideptical text or
sement, at the latest by September 2003, and conflicting national standards shall be\withdrawn at the

This Eurgpean Standard “Acceptance test for CO, — laser beam machines for high quality welding and cutting” consists

of the fo
0 Part
0 Part
0 Part
Accordin
countrieg

France,
Slovak R

lowing Parts:
1: General principles, acceptance conditions.
2: Measurement of static and dynamic accuracy.

3: Calibration of instruments for gas flow and pressure measurement.

are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denm

epublic, Spain, Sweden, Switzerland and the United Kingdom.

g to the CEN/CENELEC Internal Regulations, the national standards organizations of tie following

rk, Finland,

Germany, Greece, Hungary, Iceland, Ireland, Italy,\Luxembourg, Malta, Netherlands, Norwgy, Portugal,
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1 Scope

This Part of this European Standard is applicable to the measurement of;:

O

O

O

the precision of the manipulation system;
the positioning accuracy;

the repeatability of positioning;

O

for the acceptance testing of CO,-laser beam machines for high quality welding and cuttingCin-tw

directionp (2D) in accordance with EN ISO 15616-1. This standard specifies the testing proceduré and
The scope of the examination and the grades of precision shall be stated in the technical specification

laser bam machine and be in accordance with the application requirements due Mo the dive
requirenients to the laser system.

The work piece and/or the optics are moved during laser beam processing. The,mavement of the work

the optic]

optics, efc. to achieve producible results. This standard establishes a classification system for the mg

related t

2 Noirmative references

This Eurn
normativ
dated re
Standard
publicati

EN ISO
Part 1: (

3 Ter
For the ¢
3.1

manipulg
maximur

the tralactans avactnoacc

T TTtoTryTXTTtTtoo;

require a certain precision in the motion system, e.g. moving working-table, rotary fixture, n

the required precision for the application being used.

e references are cited at the appropriate placesiin the text and the publications are listed hg
ferences, subsequent amendments to or revisions of any of these publications apply to th
only when incorporated in it by amendment or revision. For undated references the latest e
bn referred to applies (including amendments).

15616-1:2003, Acceptance tests for*COo-laser beam machines for high quality welding arn
Seneral principles, acceptanceconditions (ISO 15616-1:2003)..

ms and definitions

urposes of this European Standard, the following terms and definitions apply.

tiom.system precision
h‘deviation from the intended path of the position of the focus (or working point) measured per

2:2003(E)

0 operation

equipment.
or the CO,-

rsity of the

biece and/or
hoving laser
tion system

opean Standard incorporates by dated or undated.reference, provisions from other publicatons. These

ereafter. For
s European
dition of the

d cutting —

pendicularly

to the feeding direction X, Y or Z or the evenness and accuracy of rotation of a rotary fixture

NOTE

Moreover, the manipulation system precision is characterized by any deviation from the actual fixed point focus
position in any direction to the set position along the beam axis in relation to the welding or cutting position on the surface of the
work piece, as long as these deviations are caused by the motion system.
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3.2

positioning accuracy
precision and repeatability of positioning of the part in motion (work piece, optics, etc.) along a translation or
rotation axis

NOTE

O

The following characteristics can be distinguished in accordance with 1ISO 230-2:

any position along or around the axis and under the conditions specified in ISO 230-2;

mean reversal value of an axis. Arithmetic mean of the reversal values at all target positions along or around the axis;

uni-directional and bi-directional repeatability of positioning of an axis: maximum value of the repeatability of positioning at

0

0 bi-direct
deviatig

3.3

trajectory e
difference Q
caused by t

4 Exam

4.1 Extemt of examination

Measuremg
EN ISO 156

4.2 Meas

Measuremg
inductive m
EN ISO 154

4.3 Exanination procedure

A selection
of the rotar
covering al
defined dep
procedure d
select apprqd

The manipd
prove paral

onal accuracy of positioning of an axis: maximum difference between the extreme values of(the
ns regardless of the position and the direction of motion.

actness
etween the actual trajectory of the tool's reference point and the desired trajectory as long
ne trajectory control

nation of the manipulation system precision

16-1:2003, 6.4.2.

uring devices

nts shall be made with calibrated measuring devices such as mechanical, optical (laser d
pasuring devices, suitable for measurifig in accordance with the application limits and as sp
16-1:2003, Table 3.

of devices and procedures’to measure the manipulation system precision of the moving work

required measuyrements in accordance with EN ISO 15616-1. The extent of examination
ending on the type’of laser machine, on the type of manipulation system, on the requiremen
uality, etc. The-axis of the manipulation system which is affecting the result shall be defined i
priate examifiation procedures.

Examinatiomofthe rotary fixture with haorizontal axis includes the load but the maximum torque and asyn

elism between the XY-motion level of the optics and the XY-motion level of the moving work

positional

hs this is

nts shall be made at all relevant moving axes and in all motion directions with a load in accord@nce with

evice) or
ecified in

ng table,

y fixture or of the moving optics is summarised in Table 1. Proposals in Table 1 are not completely

shall be
ts on the
order to

lation\system precision of moving optics in X- and Y- direction shall be checked in Z-direction @s well to

ng table.

load are affecting the manipulation system precision as well.

hmetrical
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4.4 Report of the measurement results

Tables are a suitable way of reporting the results with specification of the maximum values.

5 Examination of the trajectory exactness

5.1 Extent of examination

Trajectory deviations between a program contour and a realised path shall be measured during simulated

processing
at least ong
specified in
The trajectg

The limiting

5.2 Defin

At each co
overshootin
maximum o

The sides (
square is 8(

of the axes is carrying work load. In addition the trajectory velocity is recorded. Limiting, values are

EN ISO 15616-1:2003, Table 5.
ry exactness shall be checked with specified trajectory velocities.

values are specified in EN ISO 15616-1:2003, Table 5.

ition of geometrical elements and exactness describing characteristics

ner of the geometrical element square (see Figure 1) the errorlin rounding-off f, and thg error in
gy f, are examined. f, is the distance between the actual trajectory and the nominal corner.|f, is the

ver shooting of the system in relation to the nominal side of the square.

f the square are parallel to both axes of co-ordinates ‘of the system. The length of the sides of the

mm. This value may be changed if unsuitable (to befeported in the record).

10

Key

f,  error in rounding-off
f, error in overshooting

a) cut corner
by 2" overshootlng
1, 2, 3, 4 direction of cutting

Figure 1 — Geometrical element square
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