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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 ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fof]
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Numerically controlled machine tools are effective production assets with an operations stock of more
than four million units and still increasing.

While mechanical construction sets the base for accuracy and durability, the numerical control system
(NC system) is the enabler to leverage the potential of the system.

The NC system comprises a powerful computing hardware, a sophisticated NC-Kernel, and an
elaborated connectivity, stretching from internal process parameters to high level manufacturing
exefution system ( MESJ Integration and beyond. OppOTTS Ooperation Concep rom pusn|buttons to
sophisticated touch-panel systems.

Maghine tools and their NC systems are used in harsh environments facing operational’conditions such
as yibrations, dirt, coolant spray and electromagnetical interferences. Purchasers”and operators of
machine tools require confidence on the appropriate quality, durability and usability in ordejr to ensure
intgnded use and productivity.

The ISO 23218 series addresses requirements for NC systems. This document provides requirements
for NC system integration, and ISO 23218-1 specifically provides requiréements for the NC syptem itself.

Expected users of this document include:

— |design engineers working for a company that uses an N€syStem for machine tools, for developing a
new and/or improving a current NC system for machine tools;

— |design engineers working for a machine tools builder company, for developing and proyiding new
and/or improving current machine tools by procuring an NC system;

— |facility planning engineers, for procuring néw and/or improving current machine tools with an NC
system.
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Part 2:
Requirements for numerical control system integration
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Scope

5 document specifies requirements for the integration of numerical control systems (NC §
Kists of technical and inspection requirements and test methods.

5 document is applicable to all machine tools using NC systems not‘already covered

hine tools) and for partial assemblies of machine tools (including’¢abinets and auxilia
nded to be integrated into machine tools. It is also applicable tatother production equip
bystems.

E
m to control their machine tools, system integrators by assembling machine tools with the NC

NC system integration with machine tools is performéd mainly by machine tool builders

Normative references

following documents are referred to jn the text in such a way that some or all of th
stitutes requirements of this document. For dated references, only the edition cited 4
ated references, the latest edition of the referenced document (including any amendmen

2806, Industrial automation systéems — Numerical control of machines — Vocabulary

23218-1, Industrial automation systems and integration — Physical device control —
trol systems for machine\tools — Part 1: Requirements for numerical control systems

60204-1:2016, Saféty)of machinery — Electrical equipment of machines — Part 1: General ré

TS 60204-34:2016, Safety of machinery — Electrical equipment of machines — Part 34: Re
machine toels

60529, -Degrees of protection provided by enclosures (IP Code)

61310-1, Safety of machinery — Indication, marking and actuation — Part 1: Requirement]

ystems). It

by class C
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Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 2806, ISO 23218-1 and the
following apply. ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

©IS

[SO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at https://www.electropedia.org/”
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31

numerical control system

NC system

system that realizes the automatic control of a process by using numerical data introduced while the
operation is in progress

Note 1 to entry: Driving devices are not included in NC systems.

3.2

port
access to a device or network of a numerical control system (NC system) (3.1) where electromagnetic
energy or [signals may be supplied or received or where the device or network variables may be
observed gr measured

Note 1 to entry: The port generally refers to the boundary on the external interface of the NE'system,|and
interface geperally refers to the boundary of each unit in an NC system.

[SOURCE: [EC 60050-131:2002, 131-12-60, modified — The term "NC system"rwas added to [the
definition and in the Note 1 to entry, "An example of a port is a terminal pair" has been redrafted.]

3.3

surge
transient yave of electrical current, voltage or power propagating’ along a line or a circuit pand
characterized by a rapid increase followed by a slower decrease

[SOURCE: IEC 60050-161:1990, 161-08-11, modified — The term.‘voltage surge" has been modifiefl to
"surge" andl "voltage wave" to "electrical current, voltage or power propagating".]

34

reliability
ability of 3 numerical control system (NC system) (3.1) to perform a required function under gjven
conditions|for a given time interval

Note 1 to erftry: It is generally assumed that the NCsystem is in a state to perform this required function af the
beginning of the time interval.

Note 2 to er]try: Generally, NC system reliability performance is quantified using appropriate measures. In spme

applicationg, these measures include an expression of an NC system reliability performance as a probabllity,
which is alsp called NC system reliability.

4 Symbols and abbréviated terms

AC Alternating-Current
DC DirectCurrent

NC Numerical control
SELV Safe Extra-Low Voltage

5 Technical requirements
5.1 Basicrequirements

5.1.1 Marking
The marks of NC systems shall be in accordance with IEC 60204-1:2016, 16.

2 © IS0 2022 - All rights reserved
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2 Colour

2.1 Conductors

conductor colours of NC systems shall be in accordance with IEC 60204-1:2016, 13.2.4.

2.2 Actuators

colour of actuators shall be in accordance with IEC 60204-1:2016, 10.2 and IEC 61310-1.

5.1
The

5.1
Wir
5.1

5.1

Deg
IEC

5.1

Pro
IEC

5.1

If work, storage and transportation environments have excessive pollutants, e.g. dust, acidy

gas

5.1

2.5 Indicating elements

indicating elements of NC systems shall be in accordance with IEC 60204-1:2016,10)3.

3 Wires and connections

es and connections of NC systems shall be in accordance with IEC 60204-1:2016, 13.
4 Protection

4.1 Degrees of protection

60204-1:2016, 11.3.

4.2 Protection degree design

fection degree design of cabinet and enclosure of NC systems shall be in accord
60204-1:2016, 11.4.

4.3 Other requirements for protection

bs or salts, and radiation, IE€61000-4-3 should be considered.

5 Operation and maintainability

:2022(E)

rees of protection of cabinet and enclosure of NCG{systems shall be in accordance with

ance with

, corrosive

Opgration and maintdinability of the cabinet and enclosures shall be in accordance with

[EC

5.1
NC

60204-1:2016¢ 1172.

6 Namnieplate

bysteni enclosure nameplate shall include at least the following information:

ratod ualtaga nuobar of b acnc and fononn oy GFACY and ratad crrenn £ ratad oo
Fateavorta gD e o pasSesahtarrequehey-drrropahatatateatarrehsrareapowes;

— certification mark or other marking that can be required by local or regional legislation, when

required, and

serial number where applicable.
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5.2 ACinput power supply requirements

AC input power supply of NC system should consider the target market power supply system

and

earthing system should be in accordance to IEC 60364-1. According to the combination of neutral

conductor N and protective conductor PE, there are three subsystems in the TN system:

— TN-S system: power systems TN with separate neutral function and the protective conductor

throughout the system.

— TN-C systems: power systems TN with neutral and protective functions combined in a single

conductor throughout the system.

— TN-C-§ systems; power systems TN with neutral and protective functions combined in @ si
condugtor in a part or throughout the system.

The TN-S gower supply system should be used by an NC machine tool and NC system users.

line has no Joad current and the electromagnetic disturbance introduced is low. This ischelpful to improve

NOTE I[ TN-S systems, its PE line and N line are completely separated. In normal work conditions,
stability andl reliability of a complex NC system.

ngle

h PE
the

directly eafthing through an independent electrode) and disconnecting with the power supply sys
the power supply grounding system will change into a TT system. In-tHis case, the NC system sha
equipped with a special isolation transformer, otherwise the proteetion circuit of an NC system will
be triggerdd when fault occurs, which can cause significant safety:consequences on the system. Th¢
system majnufacturer shall describe this in the product instructiens or manual.

For NC mdchine tools and the NC system using a PE line connect to the edrth separately (sucI as
e

If a neutral conductor is used in the NC system, it shall be clearly described in technical documents
installation diagram and circuit diagram) and an N conductor with a special insulation terminal g

r transformer can be used. Three-phase power transformers can be used for isolation
of power system electromagnetic disturbance. Parameters can be given in the instruct
or manual py NC systems manufacturer.

5.3 Protection and safety requirements

5.3.1 Prptection againstelectric shock

NC systems shall provide protection of persons against electric shock according to IEC 60204-1:201

5.3.2 Safety protection of electric cabinet

m,
be
not
NC

e.g.
hall
i to

ee-
and
ons

Safety protection of electrical cabinets shall be in accordance with IEC/TS 60204-34:2016, 9.3.

5.3.3 Protective earth and protective bonding

Protective earth and protective bonding of NC systems shall be in accordance with IEC 60204-1:2016,

13.2.2.

5.3.4 Insulation resistance

For NC system in all kinds of working climate environments, the insulation resistance should be in

accordance with IEC 60204-1, 18.3.

4 © IS0 2022 - All rights reserved
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5.3.5 Withstand voltage

Withstand voltage should be in accordance with IEC 60204-1, 18.4.

6

6.1

Test methods

Electrical cabinet and enclosure protection degree test

The cabinet and enclosure of the NC system shall be in accordance with the protection degree required

by
The

6.2

6.2
Tes
Tes
Tes

Exe|

6.2

Che
eled
meg

6.2

Tes

f objective: Test to ensure that operators or maintenance personnelare'not injured by ele

' method: According to IEC 60204-1:2016.

L procedure:

1.4 The test methods for the protection degree shall be in accardance with IEC 60529

protection degree of the operating panel of the build-in enclosure of the NC system-shall
Protection and safety test

1 Protection against electric shock test

The electric cabinet and enclosure of the NC system~shall be visually inspected accor
technical design requirements of products and shalkmeet the requirements of 5.3.1.

For cabinet and enclosure with protection degree requirements, the protective degree t
conducted in combination with 6.1 protectioiidegree test.

be [P54.

Ftric shock.

ling to the

bst shall be

For circuits with residual voltages, oscilloscopes or other instruments can be used t¢ test their

voltage waveform or numerical value wWhen these circuits are turned off. If the residual
not be guaranteed to drop below 60 V'in 5 s, it shall be checked if there is a durability w
outside the enclosure.

mpted from this requirementare components having a stored charge of 60 uC or less.

2 Safety verifycation-of electric cabinet

ck the electrical €abinet of the NC system using visual inspection and make the safety c
trical cabinet«deet and power switch when power is switched on. The safety of the sys
t the requirémeénts of 5.3.2.

3 Protective earthing and protective bonding circuit continuity test

Foltage can
Airning sign

heck of the
fem should

ling circuit

[ gbjective: Inspect continuity and reliability of protective earthing and protective bong

of t

NLC 4
ICING D_yDLClll-

Test method: According to IEC 60204-1:2016, 18.2.2.

Test procedure:

a)

b)

Visual inspection shall be conducted to check, e.g. the connection of the protective grounding port
PE, colour of the protective conductor, marking, diameter of the wire, and the result shall meet the

requirements of 5.3.3.

Resistance between the PE terminal and relevant points are part of the protective bonding circuit
that shall be measured with a current between at least 0,2 A and approximately 10 A derived
from an electrically separated supply source (e.g. SELV, see IEC 60364-4-41:2005, 414) having a

maximum no-load voltage of 24 V AC or DC.

© IS0 2022 - All rights reserved
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The resistance measured shall be in the expected range according to the length, the cross-sectional
area and the material of the related protective conductors and protective bonding conductor(s).

6.2.4 Insulation resistance tests

Test objective: Verify insulation performance between the power input line of the NC system and the
protection ground wire.

Test method: According to I[EC 60204-1:2016,18.3.

Test equipment: accuracy is 1. 0 grade 500 V meter or equivalent other instruments.

Test proceglure:

a) NC system shall disconnect the power supply, but the power switch of the NC systeny’shal| be
switchied on and contactor shall be connected.

b) Testvagltage shall be appied between AC power supply input port and PE with megger for 1 min, pnd
the mdasured insulation resistance shall be greater than 1 M{2.

c) AC power input ports of every device and unit of the NC system shall be tested separately.

d) TestsHall ensure that contact junction is reliable. Insulation resistanée between test leads shalll be
large gnough to make sure the result is correct.

e) Ifthergisa surge protection device in the AC power input portof the NC system, which can actiyate
during the test, or there are other devices not suitable fér-high voltage test, the device shal| be
tempofarily disconnected.

f) Produg¢ts under test shall be discharged after the test:

6.2.5 Withstand voltage tests

Test objectlive: Verify withstand voltage performance between power input line of the NC system pnd

protective ponding circuit.
Test methdd: According to [EC 60204-1:2016, 18.4.
Test voltage: 1,000 VAC / 50 Hz, leakage current is not greater than 5 mA (AC).

NOTE 1 hen the power supply voltage of the NC system does not exceed 50 V (AC) or 71 V (DC), test volfage

is 500 V(DCJ), and leakage cur¥ent is not greater than 10 mA (DC).

Test equipment: adjustable voltage source of 0 V to 3,000 V / 50 Hz and its capacity shall be not
than 500 YA, wher€ special high-voltage test instruments can also be used. When the power su
voltage of the NCsystem does not exceed 50 V (AC) or 71 V (DC), a voltage source of 500 V (DC) ca

less

|
} e

used, wherle its capacity shall be not less than 500 VA.

Test procedtte:

a) NC system shall disconnect the power supply, but the power switch of the NC system shall be
switched on and the contactor in the NC device shall be connected.

b) NCsystem under test and test instruments shall be placed on the insulated workbench or insulating
material plate (withstand voltage strength is over 3,000 V).

c) Testvoltage shall start at a certain voltage below 500 V (AC) and gradually step up to 1 000 V (AC)
and maintain 30 s, then gradually descend to zero. Rise and fall time shall be 5s to 10s, and leakage
current shall not exceed 5 mA (AC). Breakdown or discharge shall not occur during the test.

NOTE 2  For a special high voltage tester, its rise and fall time is at least 1s.
6 © IS0 2022 - All rights reserved
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