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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
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F[governmental, In_liaison with 190, also take part in the Wwork. SO collaborates close
rnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

main task of technical committees is to prepare International Standards. Draft\Internationa
rnational Standard requires approval by at least 75 % of the member bodies'casting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

15616-4 was prepared by Technical Committee ISO/TC 44, Welding and allied processes, Su
10, Unification of requirements in the field of metal welding.

first edition of ISO 15616-4 cancels and replaces- ISO/TS 17477:2003, which has been
Ged.

15616 consists of the following parts, undet’the general title Acceptance tests for CO
hines for high quality welding and cutting:

Part 1: General principles, acceptance conditions

Part 2: Measurement of static and dynamic accuracy

Part 3: Calibration of instrumenhts for measurement of gas flow and pressure

Part 4: Machines with.2*D moving optics

uests for official, interpretations of any aspect of this part of ISO 15616 should be dire

V.iso.org.

y with the

rnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Standards

bted by the technical committees are circulated to the member bodies fdr voting. Publication as an

ct of patent

bcommittee

technically

aser beam

cted to the

retariat of 1ISO/FC 44/SC 10 via a national standards body, a complete listing which can be found at
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Acceptance tests for COs-laser beam machines for high quality
welding and cutting —

Part 4:
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chines with 2-D moving optics

Scope

part of ISO 15616 provides minimum requirements for acceptance testing, using practical te
CO,-laser beam machines for high quality welding and cutting in two-dimensions (2-D), ha
piece on the platen and moving optics.

part of ISO 15616 is not applicable to CO,-laser beam machines which use an articulated rob
ply to work stations, such as a welding positioner, fixed board,cutter, etc.

part of ISO 15616 does not cover hazard protection devices, such as those for dischargin

Terms and definitions

the purposes of this document, the following terms and definitions apply.

jation from intersection
est distance between any twopoints that is made by three or more straight intersects

e the trajectory of-the” machining head when the laser machine is being operated and mark
g a ballpoint pehyan equivalent marking pen installed on the tip of the machining head, a low-
M, or an equivalent instrument agreed between the parties concerned

Classification of machine type

5t methods,
ing a fixed

bt, nor does

j chips and

it on paper
power laser

Jud

ement Criteraraliowance vaiues are appiied 1o machines classified into two types:
Class A: the laser beam source is built into the moving machine;

Class B: the laser beam source is not built into the moving machine.
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4 Acceptance test conditions

4.1 Installation

The laser machine under test shall be installed in such a way that the welding and cutting operations will not
significantly be disturbed by vibrations and temperature variations.

4.2 Power supply

The power source for the laser machine and its cooling system shall conform with the manufacturer's

specificatio

ns for the nquipmnnf On’rpl it \/nl’rngp fluctuations shall he within + 10 % of the naminal \/nlfqu

4.3 Cooling system

If the coolin
conform wit
control rang

The quality
equipment

e, cooling capacity, etc.

manufacturer.

4.4 Gas supply and gas supply system

The flow rs

4.5 Instn

Technical i

uctions for use

minimum i

equipment $upplier.

5 Acceptance test preparation

5.1 Verification of parts

Verify that &

Il specified parts of the-equipment are available and properly installed.

5.2 Machine accuracy verification testing

5.21 Acc
Check the f]

a) trajectd

uracy test variables

ry-accuracy;

g system is not supplied by the welding and cutting equipment manufacturer, it shalllnéverthe
h the welding and cutting equipment manufacturer's specifications for water flow,rate, tempergture

of the cooling water (purity, conductivity, pH, etc.) shall be as specified by.the welding and cu

te and quality of the laser gases, assist gases or shield gas/(for plasma removal, cutting
welding), and purging gases shall be as specified by the welding and €utting equipment manufacturer.

hformation necessary for operation, maintenance and control of equipment, and at least
formation related to the safety of weldingand cutting equipment, shall be provided by

bllowing-machine variables for accuracy in accordance with 5.2.3 and 5.2.4:

ess

ting

and

the
the

b) straightness of motion in the X-axis direction;

c) straightness of motion in the Y-axis direction;

d) squareness between the X and Y axes;

e) positioning accuracy of motion in the X-axis direction;

f)  positioning accuracy of motion in the Y-axis direction;

g) machin

ing speed accuracy.

NOTE See also Table 1.
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2 Measuring instruments

The measuring instruments used for the accuracy tests shall be calibrated measuring instruments, such as
standard scale, tape measure, dial gauge and/or steel wire, or other measuring instruments agreed between

the

5.2.

5.2.

parties concerned.
3 Test methods

3.1 Trajectory accuracy

The laser machine shall be used to draw a diagram, shown in Figure 1, with external dimensions

800
C, [
larg
of 1
of 1
proc

The

The]
inte

Me4d

from each straight ruled line shown in Figure 1.

DeVv
bee

m/min using the numerical control system of the machine. Deviations from the intersections,

pattern shown in Figure 1 shall be drawn in the specified sequence using the\following criteria
One side of the external square shall be drawn parallel to the X-axis.

All straight lines shall be drawn continuously.

The circle shall be drawn continuously.

The circle shall be overwritten once in both the clockwisé.and counterclockwise directions.
Dwell time shall be determined by the parties concerned.

deviation of any line at an intersection where three or more straight lines come together
'sect (J to R) shall be measured.

ndering of the trajectory shall be chetked by measuring the maximum deviation of the actu

iation of the arc trajectory shall be checked by measuring the maximum deviation of the cir

mm x 800 mm. The starting position shall be A and follow the sequence as listed under Figure| 1, i.e. A, B,
D, A, C, H, etc. For laser machines with an effective machining range less than 800 mm x-8§00 mm, the
st square covering the effective machining range shall be drawn. The pattern shall bedrawn at a speed

meandering

rajectories, and deviations of arc trajectories shall be monitored in accordahce with tHe following
edures. For laser machines with a single-sided drive, the test shall be carried qutf on the driving side.

(A to H) or

Bl trajectory

cle that has

n overwritten in both the cloeckwise and counterclockwise directions.
Dimension |n millimetres
A H D
A
Q p
R
E ON G S
J ©
M
KL
Y
B F C
» 800 o

Sequence of trajectoyy A~ B~-C-D-»>A-C—-»>H->B->D>F->A->Go>oE->C->G->B->E-—>
DH>F->E->H->G—>F>G->H->E->SF

Figure 1 — Diagram for evaluatiion of trajectory accuracy
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5.2.3.2

Straightness of motion in X-axis direction

Fit a ballpoint pen onto the machining head and draw a straight line on the paper placed on a flat plate, such
as a steel plate, or scribe a straight line using the low power laser beam and moving the laser machine in the
X-axis direction.

Stretch a steel wire between both ends of this straight line, and measure the maximum deviation of the

straight line

from the steel wire, using the measurement scope, at every 1 m in the X-axis direction.

This test should be performed over the whole range of the effective machining length of the laser machine.

q

L

5.2.3.3
Fit a ballpo
as a steel p
Y-axis direq

Stretch a s
straight lin€j

This test sh

9q

L

5.2.3.4

Mark a squ

machining fange of less than 2 m x 2 m, the largest square covering the effective machining range). Mea
of the two diagonals with a tape measure, and determine the difference in length between then).

the lengths

5235 R
Make a un
numerically]
the differen

5236 R
Make a ur
numerically|
the differen

traightness of motion in Y-axis direction
nt pen onto the machining head and draw a straight line on the paper placed on a flat plate, 3
late, or scribe a straight line using the low power laser beam and moving the laser machine in
tion.

teel wire between both ends of this straight line, and measure the maximum deviation of
from the steel wire, using the measurement scope, at every 1 m in the Yraxis direction.

puld be performed over the effective machining range of one machining -head.

quareness between X-axis and Y-axis

bre parallel to the X-axis and having sides of length 2 m (or;.for a laser machine having an effeq

ositioning accuracy of motion in the X-axis'direction

directional movement of 1 m from an_ arbitrarily selected point in the X-axis direction usin
controlled command. Measure the length of the movement using a standard scale, and detern
Ce in length between the programmed'value and measured value.

ositioning accuracy of motion in the Y-axis direction

idirectional movement.of1 m from an arbitrarily selected point in the Y-axis direction L
controlled command: Measure the length of the movement using a standard scale, and deterr]
Ce in length between, the programmed value and the measured value.

5.2.3.7

Measure th
and 1/1 tim

made at thé

has been &
function.

achining speed accuracy

deviatior’ between the programmed speed and the actual machining speed, in regard to 1/4,
bs the/maximum speed in the X-axis and Y-axis directions respectively. Measurement shal

uch
the

the

tive
sure

ga
nine

y a
nine

time when the head passes between the two target positions, after the normal constant sg

5.2.4 Acceptance criteria

The results of the tests carried out in accordance with 5.2 shall be within the acceptance limits given in

Table 1.
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Judgement criteria/allowance value

speed:is'< (£ 5) %

Letter Accuracy test variable
(see 5.2.1) Class A Class B
a) Trajectory accuracy
Measuring items:
a 1) deviation of intersection <0,5mm <0,2mm
a 2) meandering of trajectory < 0,2mm < 0,1 mm
[=] 3) dcv;at;ull Uf arc tlajcutuly Y C,G LILLLILLI Ny C,S LILILLLI
b) S.tralg.htness of motion in the X-axis <04 mm < Ot
direction
c) S.tralg.htness of motion in the Y-axis <04 mm <01 mm
direction
d) Squareness between X-axis and Difference in length between Difference in lengtt] between
Y-axis diagonals is < 0,5 mm diagonals is < (,2 mm
e) Positioning accuracy of motion in the| Difference from programmed Difference from programmed
X-axis direction value is < + 0,2 mm value is < (£ 0,1) mm
f) Positioning accuracy of motion in the| Difference from programmed Difference from programmed
Y-axis direction value is < (£ 02),mm value is < (£ 0,1) mm
g) Machining speed accuracy Error againstsprogrammed Error against programmed

speed is < (£

D) %

6 [Testreport

Sample test reports are provided in Annex-A for Class A laser machines and in Annex B for C

maghines.

Include the

following items in the test report:

— | a reference to this part of ISO 15616 (ISO 15616-4);

— |model number of the“laser machine;

— | manufacturing number of the laser machine;

— | date of test;

— | place'of test;

ass B laser

— name(s) of the person(s) responsible for test;

— test items and measured values;

— description of the equipment used for testing and certification, and/or calibration records of the measuring
devices used to certify equipment performance.

© 180 2008 -
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Annex A
(informative)

Class A test report on acceptance test of CO5-laser beam machines

OS] Cola g oY o (g E= T g Lo T= o o= E T PSPPI
Manufacturgr (IIdIIIU, au'dlcbb). ............................................................................................................................
Model NUMDPErs Of 1aSEr MACKINES: .....coiiiiiiiiiiee ettt e e et e e e st e e e sneeeessnnseeesnneee e e re e eheeees
Manufacturing numMber of MAChINE: ...........ooiiiii ek e svnneeeeee e
DY (=N ) i (- | S SO SOURRSURRURI . S SRS SRR
Lot ) i (=T | O SOURRSOURRUU S0 SURUTURTPSRSTRIN SPR
Names of the persons responsible for test: ..........c.uuiiiiiii i Bt e e
Measuring instruments Jadgement
Ref. Accuracy test variable criteria/allowance Measured Remarks
in5.21 y Description of Calibration | value
the instruments | records value
a) Tlrajectory accuracy
a 1) deviation of <0,5mm
intersection
a 2) meandering of <0,2mm
trajectory
a 3) deviation of arc <0,5mm
trajectory
4 ..
b) \.tral.ghtr'less' of motion in <04mm
X-axis direction
P ..
c) \.tral_ghtrjess.of motion in <04 mm
Y|-axis direction
d) Yquareness between Difference is
X-axis and Y-axis < 0,5mm
e) Hositioningaccuracy of Difference is
n||otion inoX=axis direction < (£0,2) mm
f) ’l_:’lositioning accuracy of Difference is
otion in Y-axis direction < (£0,2) mm
g) Machining speed Error is < (+ 5) %
accuracy

6 © 1SO 2008 — All rights reserved
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Annex B
(informative)

Class B test report on acceptance test of CO5-laser beam machines

LT ES] (o) L= (= Lo L= T= Lo o[ =TT PRSP
Mal ui’dbi.ul Cl (I Ialtic, dddlbbb). ...........................................................................................................................
Model numbers Of 1aSer MaChINES: ......ccoiuiiiiiiie e eee e e e eb e e e
Manufacturing number of MAChINE: .........ccuiiiiiiiii e T e s e e e
= T (=) oo SURUR h. S0 SRS SRS
g =TI o] (=T RS, S SRR SRR SRR
Names of the persons responsible fOr tESt: .........cooiiiiiiiii i B e e b
Measuring instruments Judgement
Ref. A test variabl iteria/all Measured R K
inl5.2.1 ccuracy test variable Description of | Calibration | cfiteria aI owance value emarks
the instruments | records value
a) Trajectory accuracy
a 1) deviation of <0,2mm
intersection
a 2) meandering of < 0,1 mm
trajectory
a 3) deviation of arc <0,3mm
trajectory
b) Straightness of motioryin
D < 0,1 mm
X-axis direction
c) Straightness of motion in
g . < 0,1 mm
Y-axis direction
d) Squarené€ss between Difference is
X-axistand’Y-axis < 0,2 mm
e) Pdsitioning accuracy of Difference is
motion in X-axis direction < (£0,17) mm
f) Positioning accuracy of Difference is
motion in Y-axis direction < (£0,1) mm
g) Machining speed Error is < (+ 2) %
accuracy
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