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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
des
diffi
edif

enance are

ded for the
e with the

procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriamee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Atte
pat
any
on 4

bntion is drawn to the possibility that some of the elements of this document may be the
ent rights. ISO shall not be held responsible for identifying any or all suchpatent rightg
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents}):

 subject of
. Details of
ion and/or

Any d does not

con

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

For

exp

the

ww

an explanation of the voluntary nature of standardsythe meaning of ISO specific
ressions related to conformity assessment, as wellas information about ISO's ad
World Trade Organization (WTO) principles in, the Technical Barriers to Trade
w.iso.org/iso/foreword.html.

Thi
Wo
Tec

bdworking machines, in collaboration with the European Committee for Standardiza
hnical Committee CEN/TC 142, Woodwaorking machines - Safety, in accordance with the

on fechnical cooperation between ISO and CEN (Vienna Agreement).

Thi

technically revised.

The

main changes are as follows:

the list of signifieant hazards has been moved to Annex A;

the structiire has been simplified, in line with ISO 19085-1:2021, in particular in 5.6;

the machines designs covered have been clarified, and the relevant requirements have
more'explicit for each design in new 5.6.3, with examples figures in the new Annex H;

5 document was prepared by Technical Committee ISO/TC 39, Machine tools, Subcomn(

5 second edition cancels and ‘replaces the first edition (ISO 19085-3:2017), which

in the Scope, machines are “intended for continuous production use”, in line with 1SO 19(

terms and
herence to
[TBT), see

ittee SC 4,
kion (CEN)
Agreement

has been

85-1:2021;

been made

The requirements against access to the rear through the un/loading Zone in 5.6.4 have bee
and moved from old subclause 6.6.2.2.3.1 to 5.6.4;

nimproved

Subclause 6.2 has been rewritten, and a new updated full Noise Test Code has been introduced in

Annex F;

This document is intended to be used in conjunction with ISO 19085-1:2021, which gives requirements
common to different machine types.

Alist of all parts in the ISO 19085 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The ISO 19085 series provides technical safety requirements for the design and construction of
woodworking machinery. It concerns designers, manufacturers, suppliers and importers of the
machines specified in the Scope. It also includes a list of informative items to be provided to the user by
the manufacturer.

This document is a type-C standard as stated in ISO 12100.

This document is of relevance, in particular, for the following stakeholder groups representing the

market pl

— machine manufacturers (small, medium and large enterprises);
— health|and safety bodies (regulators, accident prevention organisations, market suryejllance et

Others can|be affected by the level of machinery safety achieved with the means of thexdocument by

above-me

machi

Service

The above:
process of

The machi
are covere

When reqyirements of this type-C standard @are different from those which are stated in type-4

type-B sta
the other {
this type-(

The full se

of ISO 19085 applicable to that type, together with the relevant requirements from ISO 19085-1, to

extent spe

As far as
subclauses
given in IS

Clauses 1t

machine users/employers (small, medium and large enterprises);

consuiners (in case of machinery intended for use by consumers).

erswitn regard to macninery sdiety:

ioned stakeholder groups:

e users/employees (e.g. trade unions, organizations for peoplewith special needs);

e providers, e. g. for maintenance (small, medium and largé.enterprises);

mentioned stakeholder groups have been given.thé’possibility to participate at the draf
this document.

hery concerned and the extent to which hazards, hazardous situations or hazardous ev¢
1 are indicated in the Scope of this document.

hdards, the requirements of thig type-C standard take precedence over the requirement
tandards for machines that have been designed and built according to the requirement
standard.

L of requirements for a particular type of woodworking machine are those given in the j

rified in the Scope‘efthe applicable part of ISO 19085.

bossible, the safety requirements of parts of the ISO 19085 series refer to the reley
of ISO 19085-1. Each part contains replacements and additions to the common requiremg
D 19085-1.

b 37are specific to each part and, therefore, replace ISO 19085-1:2021, Clauses 1 to 3.

C.)
the

[ing

ents

\ or
s of
s of

bart
the

rant
ents

For Clauses 4 to 7 and the annexes, ISO 19085-1:2021, Clauses 4 to 7 and ANnexes, each subclause can

be:

confirm as a whole;
confirm with additions;
exclude in total; or

replace with specific text.

This is indicated by one of the following possible statements:

“ISO 19085-1:2021, [subclause/Annex], applies”;

Vi

© IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=f6747c123fed7c09c7945975b4cf2093

1SO 19085-3:2021(E)

— “ISO 19085-1:2021, [subclause/Annex], applies with the following additions.” or “ISO 19085-1:2021,
[subclause/Annex],applies with the followingadditions, subdivided into further specificsubclauses.”;

“ISO 19085-1:2021, [subclause/Annex]|, does not apply.”;

— “ISO 19085-1:2021, [subclause/Annex], is replaced by the following text.” or “ISO 19085-1:2021,
[subclause/Annex], is replaced by the following text, subdivided into further specific subclauses.”.

Other subclauses and annexes specific to this document are indicated by the introductory sentence:
“Subclause/Annex specific to this document.”.

© 1S0 2021 - All rights reserved vii
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Woodworking machines — Safety —

Part 3:
Numerically controlled (NC/CNC) boring and routing
machines

1

Thi
bor
3.2,

Thi
rele
con
ass

Thi
wol

It i
haz

NOT

Mad

Scope

5 document gives the safety requirements and measures for numerically, controlled
ng machines, NC/CNC routing machines and NC/CNC boring and routing thachines (as

5 document deals with all significant hazards, hazardous situations and events, listed i
vant to the machines when they are operated, adjusted and maintdined as intended anc
ditions foreseen by the manufacturer including reasonably fokeseeable misuse. Also,
bmbly, dismantling, disabling and scrapping phases have beef) taken into account.

5 document is also applicable to machines fitted with one‘er more of the following devices
king units, whose hazards have been dealt with:

additional working units for sawing, sanding, assémbling or dowel inserting;
fixed or movable workpiece support;

mechanical, pneumatic, hydraulic or vacutm workpiece clamping;

automatic tool change devices.

also applicable to machines fitted with edge-banding equipment, even if the releva
hrds have not been dealt with.

E For the risk assessment needed for the edge-banding equipment, ISO 19085-17 can be use|
hines covered in thissdocument are designed for workpieces consisting of:

solid wood;

material with similar physical characteristics to wood (see ISO 19085-1:2021, 3.2);
gypsumi boards, gypsum bounded fibreboards, cardboard;

matrix engineered mineral boards, silicate boards;

3.3 and 3.4), capable of continuous production use, hereinafter referred te-as "machines.

(NC/CNC)
defined in

h Annex A,
| under the
transport,

additional

nt specific

ful.

composite materials with core consisting of polyurethane or mineral material laminated with light

alloy;

polymer-matrix composite materials and reinforced thermoplastic/thermoset/elastomeric

materials;
aluminium light alloy profiles;
aluminium light alloy plates with a maximum thickness of 10 mm;

composite boards made from the materials listed above.

© IS0 2021 - All rights reserved
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This document does not deal with specific hazards related to:

use of grinding wheels;

enclosure above the workpiece support exceeds 700 mm;

and sawing tools not conforming to EN 847-1:2017 and EN 847-2:2017;

the combination of a single machine being used with other machines (as a part of a line);

ejection through openings guarded by curtains on machines where the height of the opening in the

ejection due to failure of milling tools with a cutting circle diameter equal to or greater than 16 mm

integr
This docun

single

ted workpiece loading/unloading systems (e.g. robots).
hent is not applicable to:

spindle hand fed or integrated fed routing machines;

machi

machi

2

The followj
constitutey
undated reg

Norni

ISO 2602:1

ISO 4413:7
component

ISO 4414:2
component

[SO 12100:
[SO 19085

ISO 13849
principles f

ISO 13854
principles fi

[EC 60204

|

es intended for use in potentially explosive atmosphere;

es manufactured prior to its publication.

ative references

ing documents are referred to in the text in such a way that some or all of their con
requirements of this document. For dated references; only the edition cited applies.

fent
For

ferences, the latest edition of the referenced document (including any amendments) applies.

D80, Statistical interpretation of test results — EStimation of the mean — Confidence intery

010, Hydraulic fluid power — General rules’and safety requirements for systems and {
3

010, Pneumatic fluid power — General rules and safety requirements for systems and {
3

2010, Safety of machinery —.General principles for design — Risk assessment and risk reduc
1:2021, Woodworking niaghines — Safety — Part 1: Common requirements

L1:2015, Safety of machinery — Safety-related parts of control systems — Part 1: Gen
br design

-3:2013, Safety of machinery — Pressure-sensitive protective devices — Part 3: Gen
br design-and testing of pressure-sensitive bumpers, plates, wires and similar devices

1:2016;Safety of machinery — Electrical equipment of machines — Part 1: General requirem

IEC 61496

al

heir

heir

fion

eral

eral

Pnts

2:2013, Safety of machinery — Electro-sensitive protective equipment — Part 2: Partic

lar

requirements for equipment using active opto-electronic protective devices (AOPDs)

IEC 61496-3:2018, Safety of machinery - Electro-sensitive protective equipment - Part 3: Particular
requirements for Active Opto-electronic Protective Devices responsive to Diffuse Reflection (AOPDDR)

EN 847-1:2017, Tools for woodworking — Safety requirements — Part 1: Milling tools, circular saw blades

EN 847-2:2017, Tools for woodworking — Safety requirements — Part 2: Requirements for the shank of
shank mounted milling tools /circular saw blades

© IS0 2021 - All rights reserved
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 12100:2010, ISO 13849-1:2015,
ISO 19085-1:2021 and the following apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1
nurperical control

NC

CN¢

autpmatic control of a process by a device that makes use of numerical data

Not¢ 1 to entry: In the CNC (“computerized numerical control”), the numerical data can be chapged with a
computer.

3.2
numerically controlled boring and routing machine
NC/CNC boring and routing machine

intdgrated fed machine designed for the machining of workpieces by the use of milling toolsfand boring
tools having at least two orthogonal axes programmable by the user (e.g. X, Y) for positiorfing and/or
maghining, where the axes operate in accordance with an'NC/CNC work programme

Not¢ 1 to entry: Examples of different machine designscovered by this document are illustratied, without
safeguarding devices, in Figures 1 to 6.

3.3
numperically controlled boring machine
NC/CNC boring machine

intggrated fed machine designed for.the machining of workpieces by the use of boring tgols having
at least two orthogonal axes progranimable by the user (e.g. X, Y) for positioning and/or machining,
where the axes operate in accordance with an NC/CNC work programme

3.4
numperically controlled routing machine
NC,/CNC routing machine

intggrated fed machine“designed for the machining of workpieces by the use of milling tdols having
at least two orthoegonal axes programmable by the user (e.g. X, Y) for positioning and/or machining,
where the axes ¢perate in accordance with an NC/CNC work programme

3.5
loagdling funloading zone
areq close to the machine accessible to the operator for workpiece loading and/or unloading

3.6

machine setting mode

MODE 2

condition with safeguards disabled for setting, programming, fault finding, program verification,
testing and manually controlled non-sequential operation of the machine

3.7

clamping device manual positioning mode

MODE 3

condition with safeguards disabled for manual positioning of clamping devices with laser indication

©1S0 2021 - All rights reserved 3
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3.8

boring units positioning mode

MODE 4

condition with safeguards disabled for manual change of boring bits on boring machines only

3.9
jog control
control device for momentary activation of a function or a movement

Figure 1 — Example of a C frame machine with fixed table and moving machining head

[-]igure 2 — Example of portal frame machine with moving tables, fixed portal,

- o= 1. 3
1IIIUV llls lllaLlllllllls 1IIcduds
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Figure 5 — Example of portal frame machine with fixed table, meving portal,
moving machining head

\/

Figure 6(— Example of a through-feed vertical machine with moving workpiece, fixed framle,
moving machining head

4 Safety requirements and measures for controls

4.1 Safety and reliability of control systems
ISO 19085-1:2021, 4.1, applies with the following additions.
Table B.1 replaces ISO 19085-1:2021, Table B.1.

4.2 Control devices

[SO 19085-1:2021, 4.2, applies with the following additions, subdivided into further specific subclauses.

6 © IS0 2021 - All rights reserved
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4.2.1 General

The control devices for control power-on, operational and normal stop shall be located at the operator's

pos

ition adjacent to the control display (at the main control panel).

Hold-to-run control devices and/or enabling control devices for tool or axes movements shall be located
on the main control panel and/or on a hand-held set of controls connected to the machine by cable or

wir

eless;

An emergency stop control device shall be provided at each working station and, in particular, at each
of the following positions:

a)
b)
c)
d)
€)
f)
g)

at the main control panel;

at the hand-held control set;

adjacent to all hold-to-run control devices;

adjacent to all cycle start control devices;

at the workpiece loading and unloading station;

inside any enclosure fitted with access door required in 5.6.2;

close to or inside any tool magazine separated from thednachining area and under po
loading and unloading of the tools.

If the distance between two of the positions above is léss than 1 m, only one emergency s

dev|

Veri
rele

4.2

Add
nor
acc
on (

Wh
acti
ach

Veri
reld

ice is required instead of two.

fication: By checking the relevant drawings and/or circuit diagrams, inspection of the m|
vant functional testing of the machine.

2 Hand-held control sets

itional control devices for cycle-start not including reset function, for operational st
mal stop may be provided on ‘hand-held control sets with or without cable connect
punt of the requirements gf'4.4.4 for emergency stop. Reset function control devices, con
ontrol devices and mode selector shall not be fitted on hand-held control sets.

en a wireless contralsetloses its connection to the machine, an emergency stop shall be au
vated. The SRP/CS for the emergency stop activation in case of wireless control disconng
evePL.=c.

fication: Byichecking the relevant drawings and/or circuit diagrams, inspection of the m
vant funictional testing of the machine.

4.3

ver during

fop control

achine and

op and for
on, taking
rol power-

omatically
ction shall

achine and

Start

4.3.1 Direct start

ISO

4.3.

ISO

©IS

19085-1:2021, 4.3.1, does not apply.

2 Startvia control power-on

19085-1:2021, 4.3.2, applies.

02021 - All rights reserved
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4.4 Safe

stops

4.4.1 General

[SO 19085-

1:2021, 4.4.1, applies with the following additions.

At the end of stopping sequence, powered workpiece clamping devices may be de-energized if no
additional hazard occurs.

Stop initiated by opening of moveable guards or activation/triggering of the safety related control
otective device shall be either a normal stop or an operational stop or an emergency stop.

r
ine is divided into physically separated danger zones, actuators to be stopped may‘be ])nly

system of 3

If the mack
those of th

e relevant danger zone. In this case, a local manual reset control device is required:

4.4.2 Ndrmal stop

ISO 19085

443 Op
1SO 19085

1:2021, 4.4.2, applies.

erational stop

1:2021, 4.4.3, applies.

4.4.4 Enpergency stop

ISO 19085

1:2021, 4.4.4, applies.

4.5 Braking function of tools

ISO 19085

Only electy

4.6 Mod
ISO 19085+

4.6.1 Ge

The mode
shall not b

4.6.2 Ma

In maching

1:2021, 4.5, applies with the following additions.

ic braking systems are allowed.

e selection

1:2021, 4.6, applies with-the following additions, subdivided into further specific subclau

neral

belection switeh'shall be located outside the hazard zone, e.g. on the main control panel,
e reachable from inside the hazard zone.

chinessetting mode [MODE 2]

setting mode of operation, when moveable guards are opened or protective devices disah

SES.

And

led,

the followi

g TEqUITENTENtS apply:

a) spindle rotation, if needed, shall be controlled by a jog control in combination with an enabling
control. The control system for jog control is not safety related;

b) only one powered (physical or virtual) linear or circular movement shall be possible at a time; no
PL is required; any physical or virtual movement shall be controlled by a jog control in combination
with an enabling control; the control system for jog control is not safety related. The movement
speed of each physical axis shall be limited to 2 m-min~! and 4.11 applies. In addition, the speed of
virtual movements (i.e. vector or tangential speed) shall be limited to 2 m-min-1 without PL,, e.g. by

numer

ical control;

© IS0 2021 - All rights reserved
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c) spindle speed shall be limited, taking into account its braking ability, to a value that allows the
spindle without tool to stop within 2 revolutions after the release of the enabling control device.
The SRP/CS for monitoring the limited spindle speed shall achieve PL, = ¢;

NOTE The number of 2 revolutions only refers to the deceleration procedure. Response time of the
operator is not included, e.g. releasing the enabling device and control are not included.

d) speed monitoring in accordance with 4.7.3 shall be provided for spindle rotation;

e) movement of the automatic tool change mechanism shall be controlled by a jog control in
combination with an enabling control; the control system for jog control is not safety related. When
Trushing orshearing hazardsexist, two-ltand controt device strattbe provided;

f) |initiation of any other dangerous movement shall be prevented. The SRP/CS for, prevention of
unexpected start shall achieve PL. = c.

4.6]3 Clamping device manual positioning mode [MODE 3]

For|machines without bumpers or sensitive edges, trip bars or trip plates; and with laser] indication
fitt¢d to the moving machining head, when front side safeguards are disabled, any hazardousimovement
including spindle rotations shall not be possible except machine“head enclosure movement. This
moyement shall be controlled by a jog control in combination with-an enabling control. The|movement
spepd shall be limited to 10 m-min~1 and 4.11 applies. The conftrol system for jog control if not safety
relgted.

4.6/4 Boring units positioning mode [MODE 4]

For| boring machines, when safeguards are disabled, any hazardous movement including spindle
rotation shall not be possible except boring units’ movement. Only the movement of one hxis of one
bor|ng unit at a time shall be possible. This movement shall be controlled by a jog control in c¢mbination
with an enabling control. The movement _speed shall be limited to 10 m-min~! and 4.11 applies. The
confrol system for jog control is not safety related.

4.7| Tool speed changing

4.711 Speed changing by.shifting the belts on the pulleys
[S0|19085-1:2021, 4.7.1, applies with the following additions.

The requirement of150 19085-1:2021, 4.7.1, applies only to milling aggregates with pre-pet spindle
spepd not contrelled by inverter and to boring tools.

4.72 Speed changing by incremental speed change motor

[SO|19085-1:2021, 4.7.2, does not apply.

4.7.3 Infinitely variable speed by frequency inverter
[SO 19085-1:2021, 4.7.3, is replaced by the following text.

Machines equipped with an infinitely variable speed control (i.e. frequency inverter) for the tool drive
shall have speed monitoring.

The control for speed monitoring shall ensure that, as soon as the real speed exceeds the selected speed
or the programmed maximum tool speed by more than 10 %, the drive shall be stopped automatically
in stop category 0 according to IEC 60204-1:2016, 9.2.2. The control system for speed monitoring is not
safety related.

©1S0 2021 - All rights reserved 9
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It shall not be possible to select a speed value higher than the maximum rotational speed of the tool
stored in the memory of the control system (no PL required).

For boring tools, no speed monitoring is required.

Verification: By checking the relevant drawings and/or circuit diagrams, inspection of the machine and
relevant functional testing of the machine.

4.8 Failure of any power supply
ISO 19085-1:2021, 4.8, applies with the following addition.

In the casq of machines incorporating pneumatic or hydraulic clamping of the workpiece, in the eyent
of a failure|in the pneumatic or hydraulic power supply a safe stop of the machine shall be initiated. [The
SRP/CS for|initiating a safe stop shall achieve PL, = b.

4.9 Manual reset control

[SO 1908541:2021, 4.9, applies.

4.10 Standstill detection and monitoring

[SO 1908541:2021, 4.10, applies.

4.11 Machine moving parts speed monitoring

[SO 1908541:2021, 4.11, applies.

4.12 Timg delay
[SO 1908541:2021, 4.12, applies.

4.13 Telefservice

ISO 1908541:2021, 4.13, applies.

5 Safety requirements:and measures for protection against mechanical hazargls

5.1 Stability
ISO 1908541:2021,.5.D applies with the following additions.

Unintendegl dangerous movements of the machine or part of it caused by gravity, pressure, etc., shall
be avoided| é:g. by mechanical blocking devices capable of withstanding the maximum expected forfces.

The requirements on an integrated device for moving the machine do not apply.

5.2 Risk of break-up during operation
[SO 19085-1:2021, 5.2, is replaced by the following text.

To reduce the probability of break up during operation, the requirements of 5.3 apply. To reduce the
effect of break up during operation, the requirements of 5.9, 5.5.1 and 5.5.2 apply.

Verification: By checking relevant drawings and inspection of the machine.
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Tool and tool fixing design

5.3.1 General

ISO

19085-1:2021, 5.3.1, applies with the following additions.

Milling tool spindle run-out shall not exceed 0,02 mm.

Tool release shall only be possible if the spindle is stopped and if its restart is prevented. This second
requirement applies only when operator changes the tool manually.

Thd
of t

As 2
too

Veri
the

5.3
ISO

5.3
ISO

5.3
ISO

As
clarg
saw

5.4

5.4
ISO

5.4
ISO

SRP/CS for interlocking between tool release and spindle rotation shall achieve PL, 7 ¢
vo independent systems both achieving PL,. = b.

n exception, tool release function may achieve PL, = b if an additional mechanical syStem
release during rotation is provided.

fication: By checking the relevant drawings and/or circuits diagrams, measurement, in
[machine and relevant functional testing of the machine.

2 Spindle locking
19085-1:2021, 5.3.2, applies.

3 Circular saw blade fixing device

19085-1:2021, 5.3.3, applies.

4 Flange dimension for circular saw blades
19085-1:2021, 5.3.4, applies with the following additions.

hn exception, for machines designéd for a maximum saw blade diameter of 400 mm
hping diameter of the flanges shall be at least D/5, where D is the diameter of the large
blade for which the machine i$ designed.

Braking

1 Braking of tools
19085-1:2021,°5.4.1, applies.

2 Maximum run-down time

19085-1:2021, 5.4.2, applies.

or consist

preventing

kpection of

the outer
st circular

5.4.

ISO

5.5

5.5.

ISO

©IS

3 Brake release

19085-1:2021, 5.4.3, does not apply.
Safeguards

1 Fixed guards
19085-1:2021, 5.5.1, applies.

02021 - All rights reserved
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5.5.2

Interlocking moveable guards

5.5.2.1 General

[SO 19085-1:2021, 5.5.2.1, applies.

5.5.2.2 Movable guards with interlocking

1SO 19085-1:2021, 5.5.2.2, applies.

5.5.2.3

ISO 19085

5.5.3 Hoa

ISO 19085

554 Tw

[SO 19085

5.5.5 Elg

[SO 19085

If light bar

a) Ifmou

1y

2)
3)

th
lev

th
it

th
ex

b) Ifmou

1y

2)
3)
4)

th
ho

th

Movable guards with interlocking and guard [ocKing

1:2021, 5.5.2.3, applies.

1d-to-run control

1:2021, 5.5.3, applies.

ro-hand control

1:2021, 5.5.4, applies.

ctro-sensitive protective equipment (ESPE)

1:2021, 5.5.5, applies with the following additions.

fiers (AOPD) are used, the following requirements apply.
hted horizontally:

e light beams shall be situated at a height between 100 mm and 400 mm above the f
rel;

b pitch between the light beams shall be equal to or less than 100 mm;

bhall prevent standing between the AOPD and the machine frame, e.g. the distance betw
b active part of the light barriers and the machine frame at the light barrier level shall
reed 100 mm.

hted inclined:

e pitch between the light beams shall be equal to or less than 200 mm, measured on
rizontal prajection;

b Jowest light beam shall be at a height of max. 400 mm above floor level;

th

b highest light beam shall be at a height of min. 800 mm above floor level;

oor

een
not

the

the horizontal distance between top and bottom light beams shall be equal to or greater than
400 mm.

c) If mounted vertically, it shall have at least two light beams; the two light beams shall be situated at
a height of 400 mm and 900 mm above the floor level.

If stationary laser scanners are used, the protected area of the scanner shall be situated at a height
between 100 mm and 400 mm above the floor level.

AOPDs shall be mounted on the machine according to 5.6.

12
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5.5.6 Pressure-sensitive protective equipment (PSPE)

[SO 19085-1:2021, 5.5.6, applies with the following additions, subdivided into further specific
subclauses.

5.5.6.1 Pressure-sensitive mats

It shall not be possible to stand between the active part of the mats and the machine frame. This can be
achieved, for example, by a distance between the active part of the mat and the machine (e.g. see I; in
Figure H.1) not exceeding 100 mm.

The distance between the active part of the pressure sensitive mats and the lateral fixed guards (e.g.
see|l; in Figure H.1) shall not exceed 80 mm.

Verlification: By checking the relevant drawings, inspection of the machine, measurement, relevant tests
and relevant functional testing of the machine.

5.5/6.2 Other PSPE

Mag¢hines with PSPE other than pressure sensitive mats shall passthe dynamic test adcording to
Annex G.

Prepsure-sensitive edges, trip bars, trip plates may be used onlygwhere the maximum axes gpeed does
notlexceed 25 m min-1.

Verlfication: By checking the relevant drawings and/or.circuit diagram, measurements, ingpection of
themachine, relevant functional testing of the maching,and relevant tests described in Anngx G.

5.5{7 Enabling control
1SO[19085-1:2021, 5.5.7, applies.

5.6| Prevention of access to hazardous moving parts

[SO[19085-1:2021, 5.6, is replaced by the following text, subdivided into further specific sub¢lauses.

5.6]1 General

Wherever a minimuni-distance from a tool is required in Clause 5, this distance shall bg measured
from the periphery efithe tool (not its axis) and with the tool in the worst-case position, i.e. Jeaving the
smallest distance (see Figure 7).

All safeguards)mentioned in 5.6 shall be according to their relevant subclause under 5.5.

The characteristics of the guards shall conform to 5.9 if they also need to prevent ejection|of parts of
tools@nd/or of workpieces.

5.6.2 Safeguarding of all machine sides except the loading/unloading zone

All machine sides except the loading and/or unloading zone shall be enclosed by fixed guards extending
in height from a maximum of 180 mm up to at least 1 800 mm above the floor level, or to the top closure
of the machine if any, whichever the less.

If it is necessary to enter the enclosure for setting, tool changing or cleaning, at least one door shall be
provided and interlocked with guard locking to the drives, and the following requirements apply:

a) each door shall be provided with its own manual reset control device to reset its interlocking;
b) each door shall be equipped with an escape release of guard locking according to 1SO 14119:2013,
5.7.5.2.
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c) audible warning at control power-on activation shall be given if the operator cannot have a complete
view on the hazard area from the door manual reset control position (see 7.1); the warning shall
last for maximum 3 s; the cycle start shall be prevented for minimum 6 s more after the warning

(no PL

required);

d) an emergency stop device shall be placed inside the enclosure in the area where the operator
cannot have a complete view at from the position of the door manual reset control;

As alternative to the fixed guards, the safeguarding solutions required in 5.6.3 may be applied to the

machine sides not intended for loading/unloading too.

Verificatiof
functional

5.6.3 Sa

5.6.3.1 (

Access to
unloading
safeguardi

These safe
indicated i

feneral

feguarding of the loading/unloading zones

- By ChecKIng the relevant drawings, measur ements, inspection of the machine and rejeyant
testing of the machine.

hazardous points due to moving parts (including rotating tools) through the loading/
zones shall be prevented by applying the requirements givef~in 5.6.2 or one of |the
hg concepts described in 5.6.3.2 to 5.6.3.12.

buarding concepts can be implemented on different machines designs and configuration$, as
h Table 1; examples are given by figures in Annex H.

Table 1 4+ Correlation between machine designs, safeguarding concepts and example figures
Machine designs Safeguarding concepts
Examples F|G|H|I1| ] |K,|Examples
Moving Fixed workpiece |Figures 1 Figure H.1
head enclo{ |support and 5 _
sure
Figure H.12
Figures H.2 and
H.13
Fixed solid tables | — Figure H.14
Moving workpiece support Figures 2 Figures H.3, H.4
(sliding or ghuttle tables) and4 and H.5
Fixed workpiece speed |— X Figure H
workpiece | |£25 m min?
support, workpiece speed |— X Figures H.10 anfl
horizontal | |35 conmin 1 H.11
Vertical weorkpiece speed |Figur X —
workpiece “T=25 T
support workpiece speed X Figure H
40/25 m min'!
workpiece speed X Figure H
>40 m min’!
workpiece machined on one |— X Figure H.9
side only, with limitations
Through-feed boring ma- Figure 3 X |Figures H.15 and

chines with feeding belts

H.16

Verification: By checking the relevant drawings, measurements, inspection of the machine and relevant
functional testing of the machine.
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5.6.3.2 Safeguarding concept A

On machines with fixed workpiece support (see Figure H.1) and on machines with moving workpiece
support (see Figures H.3, H4 and H.5), where using stationary protective devices, like light barriers
(including those with at least either the receiver or the emitter being stationary), stationary laser
scanners or pressure-sensitive mats, to prevent access to the crushing, shearing or cutting area
(protected zone), the following requirements apply:

a) the protected zone (light barrier, stationary laser scanners) or sensing surface (pressure-

sensitive mats) shall extend at least 850 mm from any cutting, crushing, shearing, drawing in
and entanglement point, measured in horizontal direction; where only impact hazards exist, this

b)

distance may be reduced to 700 mm;

while the other section is accessible for loading/unloading:
1) the horizontal distance between the area accessible for loading/unlpading and the
zone where the machine is working shall be at least 850 mm from’ any cutting
shearing, drawing in and entanglement point (see Figure H.1, key [c); if this distance
is violated, a safe stop shall be initiated. The SRP/CS for the-initiation of the safe
achieve PL, = c. Where only impact hazards exist, this distance-may be reduced to 7
2) the section of the protective device accessible for loading/unloading shall be manua
the operator before the machining head or sliding or-Shuttle tables are allowed to tr
this area. Automatic reset shall not be possible;

NOTE The prevention of automatic traversing without manual reset is required since t
can involuntarily release the protective safety.d€vice, e.g. by stepping or leaning onto th
support.

when a person is detected, a safe stop shall be initiated and the machining head shall §
700 mm. The SRP/CS for the initiation(f the safe stop shall achieve PL. = c. No PLisr
ensuring the distances.

fication: By checking the relevant drawings, measurements, inspection of the machine a

fun

5.6

The
moy

Ctional testing of the machine,

3.3 Safeguarding concept B

following requirements apply on machines with fixed workpiece support and on mag
ring workpiece stipport, where using:

pressure-sénsitive mats for speed reduction of machining head enclosure or of slidin
combination with

stopping devices, e.g. pressure-sensitive bumpers or edges or trip bars or trip plates 1
the moving parts of the machine for stopping the machining head enclosure or for stopy

where the protective device is divided into sections to allow the machine to werk)in ¢ne section

protected

crushing,
of 850 mm

stop shall
D0 mm;

Ily reset by

hverse into

he operator
b workpiece

top within
bquired for

d relevant

hines with

b tables; in

nounted to
ing sliding

ToroTe DT

a) The sensing surface of pressure-sensitive mats shall extend at least 850 mm from any cutting,

crushing, shearing, drawing in and entanglement point, measured in horizontal direct
only impact hazards exist, this distance may be reduced to 700 mm;

ion. Where

b) where the protective device is divided into sections to allow the machine to work in one section

©IS

while the other section is accessible for loading/unloading:

1)

the horizontal distance between the area accessible for loading/unloading and the protected

zone where the machine is working shall be at least 850 mm from any cutting, crushing,
shearing, drawing in and entanglement point. If this distance of 850 mm is violated, the speed
reduction shall be initiated; the SRP/CS for the initiation of the speed reduction shall achieve

PL, = c. Where only impact hazards exist, this distance may be reduced to 700 mm;

02021 - All rights reserved
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d)

e)

2) the section of the protective device accessible for loading/unloading shall be manually reset by
the operator before the machining head or sliding tables are allowed to traverse into this area.
Automatic reset shall not be possible;

NOTE The prevention of automatic traversing without manual reset is required since the operator
can involuntarily release the protective safety device, e.g. by stepping or leaning onto the workpiece
support.

when a person is detected by the pressure-sensitive mats, the speed of the machine moving part
shall be reduced within 500 mm to a value that allows to fulfil the requirements stated in 5.6.3.5 b).
After activation of the limited speed, a manual reset control device shall be activated to restore the
full spfed.- No PL1s required for ensuring the distances. The SRP/CS for the imitiation of the speed
reductfion shall achieve PL, = c;

manudl reset to restore the full speed is not required if another device is provided, e.g~-ESPE, which
shall detect an operator even having no contact with the floor, e.g. by stepping or leaning onto|the
workpjece support;

when §topping devices are triggered, a safe stop shall be initiated. The SRP/CS. for the initiation of
the safe stop shall achieve PL, = c.

Verification: By checking the relevant drawings, measurements, inspection*of the machine and releyant

functional testing of the machine.

5.6.3.4 Safeguarding concept C

The followfng requirements apply on machines with fixed workpiece support (see Figure H.12) andl on

machines with moving workpiece support, where using:

b)

d)

stationjary protective devices like light barriers .(including those with at least either the recejver
or the|emitter being stationary) or stationary laser scanners to prevent access to the crushfing,
shearipg or cutting area (protected zone); in'‘cembination with

non-stptionary protective devices mounted’to the moving part of the machine (i.e. machining Head
enclospire or sliding tables), like pressure-sensitive bumpers, edges, trip bars, trip plates or laser
scanngr, to stop the machine; and

a contfol device, e.g. button, pedal or PSPE, for actuating the speed reduction of machine heag or
sliding tables.

The pfotected zone (light barrier, stationary laser scanners) or sensing surface (presstyire-
sensitijve mats) shall extend at least 850 mm from any cutting, crushing, shearing, drawing in
and erftanglement point, measured in horizontal direction. Where only impact hazards exist, fhis

when 3 persontris detected by the stationary protective devices, if the speed reduction has not Heen
activafed, a safe stop shall be initiated and the machlnlng head shall stop w1th1n 700 mm. The
SRP/CS = = all 3 the
dlstances

activation of the speed reduction device shall reduce the speed of the machining head within
500 mm to a value that allows to fulfil the requirements of 5.6.3.5 b). After activation of the limited
speed, a manual reset control device shall be activated to restore the full speed. No PL is required
for ensuring the distances. The SRP/CS for the initiation of the speed reduction shall achieve PL. = c.

when the non-stationary protective devices are triggered, a safe stop shall be initiated. The SRP/CS
for the initiation of the safe stop shall achieve PL. = c.

Verification: By checking the relevant drawings, measurements, inspection of the machine and relevant
functional testing of the machine.
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5.6.3.5 Safeguarding concept D

On machines with fixed workpiece support, where using only non-stationary protective devices
mounted to the moving part of the machine, like pressure-sensitive bumpers (see Figure H.2 and
Figure H.13), edges, trip bars, trip plates, laser scanners, to prevent access to the crushing, shearing or
cutting area (protected zone), the following requirements apply:

a)

b)

for laser scanner, the distance from test probe according to IEC 61496-3:2018 to the machining
head enclosure, when it has come to a safe stop from the maximum machine speed, shall be at least
850 mm. No PL is required for ensuring the distance. The SRP/CS for the initiation of the safe stop
shall achieve PL _=c. Laser scanners shall also be triggered by an operator, even having no contact

with the floor, e.g. by stepping or leaning onto the workpiece support;

for pressure-sensitive bumpers, edges, trip bars, trip plates, the distance betweenthe|test probe
and any cutting, crushing, shearing, drawing in and entanglement point insiderthe'maclining head
enclosure shall be at least [, measured after the machine has come to a safe stop from thg maximum
speed (no PL is required for ensuring the distance; see Figure 7):

— [=550 mm, if his up to 200 mm;
— [=550+0,75 (h - 200) mm, if h is between 200 mm and 70011m;

where h is the height of the opening in the enclosure above the'workpiece support.

4 6

\\

J

a) Machining head enclosure above a solid table
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b) Machining head enclosure above supporting bars

height ¢f opening for workpiece feeding | remaining distance
curtain 4  machining head enclosure
workpipce support 5 pressure-sensitive bumper/edge or trip bar
workpipce 6  machifting head
Figure 7 — Distance I for machining head enclosure
In addtion:

1) On machines where entering the/workpiece support of the machine, e. g. for loading and
unlloading, is not envisaged by its intended use (see Figure H.2):

i) [ pressure-sensitive bumpers suitable for maximum axes speed exceeding 25 m mjin~1

to Figure 10. If it is necessary to position the clampmg system at a distance of more than
700 mm, the pressure-sensitive edge, trip bar, trip plate and bumpers shall extend to this
distance or up to 850 mm whichever is less.

2) On machines where entering the workpiece support of the machine, e. g. for loading and
unloading, is envisaged by its intended use (see Figure H.13), the bumpers required in 1) shall
extend to the whole transversal dimension of the moving part of the machine.

3) when non-stationary protective device is triggered, a safe stop shall be initiated. The SRP/CS
for the initiation of the safe stop shall achieve PLr = c.
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i
21 _
5\\
i :
T
1
4— "3
Key
1 |bumper surface 4 rear machine side (not accessible during machining)
head enclosure 5 curtain
front machine side D dimension of the bumper from the edge of the machin€ frame inwprds
H; height of the upper edge of the bumper
Figure 8 — Example of bumper arrangement for’high speed
D
2\\.
5\\
] i
¥ 1
7 7
Key
bumper surface 4.\ rear machine side (not accessible during machining)
head enclosure 5 curtain
front machine side D  dimension of the bumper from the edge of the machine frame inards
Figure 9 — Bumper arrangement for limited speed
Verification:‘By'checking the relevant drawings, measurements, inspection of the machine and relevant
fungtional€esting of the machine.
5.6[3.6” Safeguarding conceptE

On machines with fixed workpiece support in form of solid tables, where entering the working area for
loading/unloading is envisaged by the intended use (see Figure H.14), to prevent access to the crushing,
shearing or cutting area (protected zone), the following non-stationary protective devices shall be
provided to both sides of the moving bridge supporting the machining head:

a) a vertically mounted ESPE 1 (AOPD or laser scanner, Figure H.14, key 3), fulfilling the following
requirements:

1) the protected zone shall extend at least 850 mm from any cutting, crushing, shearing, drawing
in and entanglement point, measured in horizontal direction. Where only impact hazards exist,
this distance may be reduced to 700 mm;
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2)

crushing hazard due to the ESPE 1 support shall be prevented by pressure-sensitive bumpers,

edges, trip bars, trip plates, which shall extend up to a height of at least 1 800 mm above the
floor level and shall cover the whole crushing surface of the ESPE 1 support;

3)

the ESPE 1 shall be mounted vertically and shall extend from at least 1 500 mm up to at least

1 800 mm above the floor level and shall extend to the whole transversal dimension of the
moving bridge supporting the machining head;

b) a vertically mounted ESPE 2 (AOPD or laser scanner, Figure H.14, key 4), fulfilling the following
requirements:
1) it §hallbe mounted in the same vertical plane as the ESPE 1;
2) itshall be muted while it is passing in correspondence of the solid tables; the SRP/CS férymufing
shpll achieve at least PL =c;
c) a horizontally mounted laser scanner, mounted at each pillar of the moving bridge’(Figure H.14,
key 5)/ fulfilling the following requirements:
1) it ghall cover the area between the two ESPE 2 and between the tablesyand the pillars of|the
m¢ving bridge;
2) it may be muted while both ESPE2 are active (not triggered); the SRP/CS for muting shall
achieve at least PL =c.
Triggering|any of the above safeguards shall cause a safe stopiof*the machine. The SRP/CS for|the
initiation df the safe stop shall achieve PL =c.
Verification: By checking the relevant drawings, measuremeénts, inspection of the machine and releyant
functional testing of the machine.
5.6.3.7 Safeguarding concept F
On machings with fixed horizontal (see Figure:6) or vertical workpiece support where the workpjece
is moving fin and out from the machining(head enclosure during processing with a maximum speed
of 25 m/mlin, where the opening’s dimension perpendicular to the workpiece surface is 100 mmnp or
lower, accesss to hazardous points through the loading/unloading zones shall be prevented by one off the
following rheasures:
a) by a tynnel providing a safety distance of at least 200 mm from any further internal shearing and
crushipg point and at least400 mm from any tool;
b) either p mechanicallyzactuated trip device, sensing in both directions, with a tripping force less than
or equpl to 50 N,.or-an AOPD with one light beam, which shall meet the following requirements
1) when triggered, it shall initiate a safe stop. The SRP/CS for the initiation of the safe stop shall
achieve PL. = ¢;
2) shall'extend along the Tongest dimension of the infeed opening;
3) shall be at least 150 mm from any further internal shearing and crushing point and at least
400 mm from any tool;
4) shall be positioned at a maximum distance of 100 mm from the workpiece support (the free

ed

ge of the trip device).

Verification: By checking the relevant drawings, measurements, inspection of the machine and relevant

functional

20

testing of the machine.
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5.6.3.8 Safeguarding concept G

On machines with fixed vertical workpiece support where the workpiece is moving in and out from
the machining head enclosure during processing with a maximum speed of 40 m/min (see Figure H.7),
limited to 25 m/min when the workpiece protrudes from the workpiece support, where the opening’s
dimension perpendicular to the workpiece surface is 100 mm or lower, access to hazardous points
through the loading/unloading zones shall be prevented by one of the following measures:

a) by a tunnel providing a safety distance of at least 550 mm from any further internal shearing and
crushing point including any tool;

b) [providing a light barrier (AUPDJ installed over the workpiece support rulfilling th¢ following
requirements (see Figure 10):

1) each beam shall be parallel to the workpiece support;
2) the maximum pitch shall be 40 mm;
3) the distance between the two extreme beams shall be at least 200m1m;

4) the beam closest to the machine head shall be distant at least-250 mm from the|{workpiece
support;

5) the beam most distant from the machine head shallide maximum 100 mm away from the
workpiece support;

6) when it is triggered, the feed shall be stopped;-the SRP/CS for the initiation of the feed stop
shall achieve PL. = c.

Access from above and below of the light\barrier shall be prevented by fixed guards and the
distance between the opening safeguarided by the AOPD and the tools shall be at leagt 550 mm.

In :]gdition, when the workpiece protrudes‘from the workpiece support, it shall be detected. The SRP/
CS for detection of workpiece’s positionshall achieve at least PL. = b.
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Dimensions in millimetres

Key
1
2
3

workpi
tool

housing

Verificatio

functional

5.6.3.9 §

On machin
min in and
device like
is used for]

=250

I
<40, |
2200

=550

bce support workpiece

beams of thelight barrier
b of the machining head opening in the housing of machining head for workpiece feeding
Figure 10 — Example of AOPD for vertical moving workpiece, top view

: By checking the relevant-drawings, measurements, inspection of the machine and reley
testing of the machine.

afeguarding coficept H

es with fixed{Vertical workpiece support where the workpiece is moving faster than 40
out from“the machining head enclosure during processing, where a stationary protec
light barriers or stationary laser scanners or pressure-sensitive mats (Figure H.8, ke
stepping of moving parts and preventing access to the crushing, shearing or cutting §

fant

m/
tive
y 3)
rea
the

(protected

Zeme), in combination with two sensors for speed reduction, (see Figure H.8, key 4)

following s

a)

hallapply:

when triggering a sensor for speed reduction, the speed of the workpiece shall be reduced to

maximum 25 m min! within 500 mm (no PL is required for ensuring the distance). The SRP/CS for
the initiation of the speed reduction shall achieve PL, = c. After activation of the limited speed, a
manual reset control device shall be activated to restore the full speed, unless the operator cannot
involuntarily release the protective safety device, e.g. by stepping or leaning onto the workpiece
support;

b)

the protective device for stopping of moving parts shall extend at least 850 mm from any crushing/

shearing point. If the protective device is triggered, a safe stop shall be initiated. The SRP/CS for the
initiation of the safe stop shall achieve PL,. = c.

22

© IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=f6747c123fed7c09c7945975b4cf2093

)

1SO 19085-3:2021(E)

the protective device for stopping of moving parts shall extend at least 700 mm externally beyond

the position of the sensors for speed reduction.

Verification: By checking the relevant drawings, measurements, inspection of the machine and relevant

fun

5.6

ctional testing of the machine.

.3.10 Safeguarding conceptI

On machines with fixed horizontal workpiece support where the workpiece is moving in and out from
the machining head enclosure during processing with a speed that can be higher than 25 m/min (see

Fig

1re H10 and Fisure H 11) access to any hazardons paints of the ]n;\ding zone and unlo

sha

sect

a)

b)

d)

Veri

r
fun

5.6.

| be prevented by any of the following - different solutions may be installed on difféxg
ions of the machine:

fixed guards with a minimum height of 1 800 mm and a maximum distanéé)from
180 mm, providing a distance of at least 850 mm from any hazardous point;

fixed guards in combination with moveable guards with interlocking, The moveable g
be provided with guard locking if the stopping time of the moving paxts'is higher than 2

stationary protective devices as light barrier, stationary laser scanners or pressure-sen
extending at least 850 mm from any cutting, crushing, shearing, drawing-in and enf
point, measured in horizontal direction; alternatively, the distance may be reduced to 1
vertical light barrier (AOPD) with a resolution not greaterthan 40 mm and the upper lig

initiated; the SRP/CS for the initiation of the safe stép.shall achieve PL. = c;

a fixed guard positioned in front of the loading/unloading workpiece support (Figure H
providing a distance of at least 850 mm from-the hazardous points, extending to the I3
(Figure H.10, key 5), extending vertically frem a height of maximum 180 mm above floof
150 mm below the level of the workpiece support and at least 800 mm from the floor ley

In addition, access to the gaps between two consecutive loading/unloading beltg
between the last belt/chain andthe lateral fence, where these gaps are wider than 400
prevented, for example, by one of the following:
1) an AOPD with at least'one beam positioned at 800 mm from the floor level and 30
the fixed guard inwards;

2) a gap-filling.deyice linked to the top edge of the vertical fixed guard required
extending_horizontally inwards for the whole width of the workpiece support o
whicheyer.js smaller, if the workpiece support level is at least at 950 mm from the fl
3) stationary protective devices such as light barriers or stationary laser scanners o
sensitive mats, extending horizontally inwards at least 1 m, if mounted horizontally]

fication: By checking the relevant drawings, measurements, inspection of the machine a1

ding zone
nt sides or

he floor of

hards shall
S;

Sitive mats
anglement
50 mm, if a
ht beam at

not less than 1 600 mm from floor level is provided; when a person is detected, a safe sflop shall be

.10, key 4),
teral fence
level up to
el.

chains or
m, shall be

) mm from

above and

r 850 mm,

DOT;

" pressure-

nd relevant

4 14 Ao £l Jos
CLIUIIATI TCS UG UL LT HIACITITIT.

3.11 Safeguarding concept]

On machines for boring, milling and sawing, where the workpiece is machined only on one side up to
the first 100 mm from its edge, is fixed during machining and has a maximum thickness of 100 mm
(see Figure H.9), access to hazardous points through the loading/unloading zones shall be prevented
by providing clamping devices and a manually adjustable guard installed in front of the opening
and adjustable in vertical direction down to the workpiece support. The adjustable guard shall be
transparent and subdivided into at least as many sections as working areas are available.

Verification: By checking the relevant drawings, measurements, inspection of the machine and relevant
functional testing of the machine.
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5.6.3.12 Safeguarding concept K

Through feed boring machines with feeding belts (see Figure H.15 and Figure H.16) shall be safeguarded
by any of the following - different solutions may be installed on different sides or sections of the

machine:

a) fixed guards and/or moveable guards with interlocking without guard locking extending in height
from maximum 180 mm up to at least 1 800 mm above the floor level.

The horizontal distance [ from any opening to any tool and to any other hazardous point shall be at

least:

— 1

where

Crushi

loadin

1) Ia

the floor level in combination with a solid (without gaps) workpi€ce support, both protruc

at

550 mm, if h is up to 200 mm;
550 + 0,75 (h - 200) mm, if h is between 200 mm and 700 mm;

h is the height of the opening above the workpiece support.

g and shearing hazards between the workpiece and the openings previded for workp
/unloading, processing and/or feeding shall be prevented by:

eral fixed guards extending in height from a maximum 180 mm up'to’atleast 1 800 mm ah

east up to 850 mm outwards from the opening; or

ece

ove
ling

2) by| stopping the workpiece at 30 mm from the openinginwards. For workpiece unloading, a

st

coptrol device. Unloading workpiece feed speed shalbbe limited to 25 m/min. As an except

W
in

b

coptrol device shall achieve PL,. = c.

FigurelH.15).

b) ESPE according to 5.5.5 (e.g. light barrier) or pressure-sensitive mats according to 5.5.6.1 extenc
at leasf 850 mm from any hazardous point, tools included. This solution shall not be applied w}
additignal milling and/or sawing units are provided (see Figure H.16).

Verification: By checking the felevant drawings, measurements, inspection of the machine and reley

functional

5.6.4 Magdasures against access to the rear of the machine from un/loading zone

On machings with\fixed workpiece support, fixed workpiece during machining and only one accesg
side for logdding.and unloading and other sides protected by fixed guards (see, for example, Figure
key 2), accgssto the rear zone of the machine across the machine frame and the side areas betwee

rt control device shall be positioned outside the opéening in combination with a safe {

rkpiece feed speed may reach 40m/min or 60m/min where additional requirements st3
.7 are fulfilled. The SRP/CS for automatic stoprand for manual start of the workpiece feeq
ts shall achieve PL. = b. The SRP/CS for injtiating the machine safe stop via the safe {

lution may be applied also where additional milling and/or sawing units are provided

testing of the machine.

top
ion,
ted
ling
top

see

ling
jere

rant

ible
H.1,

n it

and the lateral machine fences while the machine is running shall be prevented as follows:

a) for machines without option for alternate loading, by stationary protective devices like light
barriers or stationary laser-scanner or pressure safety mats positioned in front of the machines
and extending up to the lateral machine fences;

b) for machines with option for alternate loading, and for machines with non-stationary protecting
devices like bumpers, pressure sensitive edges, trip bars, trip plates and laser scanners, by a

24
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combination of protective devices and fixed guards or interlocked moveable guards, e.g. by all
devices required in 1), 2) and 3), or by the devices required in 4):
1) an AOPD on the back of the workpiece support (see Figure 11, key 4):

— extending horizontally from the moving enclosure of the machining head towards both
lateral sides,

— positioned at a height of 400 mm *= 100 mm above the workpiece support level,

— positioned ata maximum horizontal distance of 300 mm from the rear edge of the workpiece

+ 4 do it
Stupportttovwaras—ttncTrear,

2) vertical deterring/impeding devices consisting of guards positioned in line~with the front

3)

Where, as deterring/impeding devices, moveable interlocking guards are provided in oj
access to the rear zone of thesmachine, guard locking is not required.

4)

surface of the machine frame, extending vertically from a height of maximum 180
floor level up to at least 700 mm above floor level, and at such height extehding h
inwards over a distance of at least 400 mm (see Figure 11, key 5);

vertical deterring/impeding devices positioned in line with the AOPD on the h
workpiece support, extending vertically from a height of maximum 180 mm abovg
up to at least 700 mm above floor level (see Figure 11, key 7).

As alternative to the deterring impeding devices on the back, one of the followin
may be adopted:

mm above
prizontally

ack of the
floor level

o solutions

i) the horizontal surface of the deterring devices on the front required in 2) shall extend to

the AOPD on the back (see Figure 11, key 6};
ii) a horizontal ESPE at a height not highet‘\than the workpiece support level, exte
the front deterring/impeding devicesinwards up to a distance of maximum 30
the AOPD on the back of the workpiece support;

iif)
above the floor level.

pressure-sensitive(mats or horizontal ESPE (see Figure 12, key 1) detecting ac
crushing, shearifig-or cutting area (protected zone) in combination with lateral fi
with a mininfum” height of 1 800 mm and a maximum distance from the floor

(see Figuretd, key 2), and at least one light beam, positioned at an height betwe;
900 mm-{rom the floor level, in a vertical plane positioned at +100 mm from the ex{
of thegpressure-sensitive mats (see Figure 12, key 3). Leaving the pressure-sensiti

hding from
D) mm from

a vertical AOPD with at least two light beams, situated at a height of 400 mm apd 900 mm

der to give

ess to the
ked guards
pf 180 mm
bn 200 and
ernal edge
ve mats or

horizontal ESPE without triggering, i.e. changing status from not interrupted to iterrupted,

this light beam within 2 s shall initiate a safe stop. The SRP/CS for initiation of saf§
achieve PL, = c. The light beam shall be of Type 2 according to IEC 61496-2:2013.

b stop shall

AS an alternative to the front lIght beam (Figure 12, Key 3], confirmation shall be given by
the operator that he or she has left the protected zone. Leaving the pressure-sensitive mats or
horizontal ESPE without this confirmation within 2 s shall initiate a safe stop. The confirmation
may be done by the same control device to reset the pressure-sensitive mats or horizontal
ESPE.
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a) Machine with short side deterring devices b) Machine with extended’side deterring
devices
Key
1 fixed gyards 5 front deterring/impeding devices
2 bumpefs 6 front deterring/impeding devie€s,with extended horizontal surface
3 supporfing bars (or solid table) 7 rear deterring/impeding devices
4  backside AOPD

Figure 11 — Examples of safeguarding with backside AOPD

Key
1 stationary protective device detecting access to the protected zone
2 lateral fixed guards

3 light beam at access side

Figure 12 — Examples of safeguarding with front side AOPD
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Verification: By checking the relevant drawings, inspection of the machine, measurement, relevant
functional testing of the machine.

5.6.5 Minimum clearances at the loading/unloading zone

For machines where the loading/unloading zone is laterally delimited by fixed parts (i.e. fixed guards
or walls of the building), crushing hazard between moving machining head enclosure and these fixed
parts at the sides of the loading/unloading zone shall be avoided by dimensioning the machine such
that a minimum clearance of 500 mm between the extreme positions of the moving machining head
enclosure and the side fixed parts is ensured at the front side (see dimension /, in Figure H.1).

As 3dn exception, this minimum clearance may be reduced to 300 mm where sensitive bumpeirs or edges
are|provided to prevent crushing hazard to the whole body, i.e. they pass the test in Annex|G with the
chafacteristics of the second to last column of Table G.1.

Thg minimum clearance defined above shall be ensured by mechanical end-stop§:

Verlfication: By checking the relevant drawings and/or circuit diagram, measurements, infpection of
the[machine, relevant functional testing of the machine and relevant tests described in Anndx G.

5.7| Impact hazard

[SO[19085-1:2021, 5.7, applies with the following additions.

As 3n exception, on machines where all following conditions are fulfilled:
a) |the workpiece moves on a solid (without gaps) workpiece support;
b) |the workpiece does not protrude from the workpiece support; and

c) |the maximum workpiece thickness (dimension perpendicular to the workpiece supporjt) does not
exceed 100 mm;

themaximum workpiece feed speed-may reach:
— |40 m/min where the workpiece is clamped during feeding;
— |60 m/min where the werkpiece is only supported by feeding belts during feeding.

The limited speeds stated.above shall be monitored according to 4.11.

5.8 Clamping devices
[SO[19085-1:2021, 5.8, is replaced by the following text.

Where powered clamping is provided, crushing hazards shall be prevented by one of the¢ following
megsures:

a) atwo-hand control to control the clamping stroke;

b) two-stage clamping with a maximum clamping force at the clamping device of 150 N for the first
stage, followed by full clamping force actuated by a manual control;

c) reduction of the gap between clamp and workpiece to 6 mm or less by a manually adjustable device
in combination with clamping stroke limitation to a maximum of 10 mm;

d) guarding of the clamp by a guard fixed to the clamping device to reduce the gap between workpiece
and guard to less than 6 mm; the maximum extension of the clamp outside the guard shall not
exceed 6 mm;

e) limitation of the clamp closing speed to 10 mm s~1 or less.
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The SRP/CS for prevention of unexpected activation of second stage clamping force in b) shall achieve
PL,.=b.

The SRP/CS for the limitation of the clamp closing speed in e) shall achieve PL, = b.

Where pneumatic or hydraulic clamping is provided, the requirements of ISO 4413:2010 or
ISO 4414:2010 shall be met.

When powered clamping is selected (vacuum, pneumatic or hydraulic), the following requirements

apply:

1) feed apdspindterotati rtockedso-thataxesand/orspindle- movementseannotsfart
and ryn until clampmg pressure/vacuum supply for clamplng is avallable (no PL is requlred for
interldcking);

2) inthe area where the workpiece is processed, the release of clamping during rotation ofthe spindle
shall dnly be possible if the machining head is in the rest position and the integrated feed |has
stoppgd. (no PL is required for interlocking);

3) where|twin sliding table or separate loading/unloading sections are proyided, the requiremé¢nts
for rel¢ase of clamping stated in 2) only apply for the part of the machine&wvhere machining is urjder
progrdss. Release of clamping on the table where no machining is in pregress shall only be posdible
when the corresponding table has come to rest. (no PL is required for'interlocking);

4) for vaquum clamping:

i) the vacuum sensor shall be adjustable and shall be locdted as close as possible to the workpjece
support;

ii) wxen vacuum loss is detected (i.e. the vacuum selected value is not warranted any more) a safe
stop shall be initiated; the SRP/CS for initiating’a safe stop when vacuum loss is detected shall
achieve atleast PL, = b;

Verification: By checking the relevant drawings-and/or circuit diagram, measurements, inspectioh of
the machirle and relevant functional testing-of'the machine.

5.9 Mealsures against ejection

5.9.1 Geperal
[SO 1908541:2021, 5.9.1, applies with the following additions.

A device td minimize thé Tisk of ejection specific to this machine is curtains according to 5.9.3.

Direct ejedtion of parts of the tools and/or of the workpieces in any direction shall be prevented by
fixed guards with-a height from maximum 180 mm up to at least 1 800 mm above the floor level.

ring
over flxed base w1th supportlng bars (see Flgures H.1, H.2, H 12 and H.13), dlrect e]ectlon through
the space between the supporting bars shall be prevented by fixed guards at least in the direction
perpendicular to the feed movement of the machining head enclosure, while ejection in the direction of
the feed movement of the machining head enclosure is considered an acceptable residual risk.

As an exception about fixed guards’ height, on machines with sliding tables (see Figure H.3, H.4), direct
ejection under the curtains shall be prevented by fixed guards or moveable guards with interlocking,
mounted around the sliding tables area in front of the machine, extending from maximum 180 mm
above the floor level up to the lower edge level of the curtains (for example, see Figure H.3, key 3).

The top height of the fixed guards mounted to the moving machining head may be lower than 1 800 mm,
where protective devices like light barriers, stationary laser scanners or pressure-sensitive mats are
provided preventing operators from staying close to the machining head without stopping the machine.
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In this case, the top height of the fixed guards shall be enough for all possible trajectories of ejected
parts to pass above 1 800 mm at the position of these protective devices. See Figure 13.

Key
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=1 800

pressure sensitive mats (as example) 3 tool

machining head enclosure 4  ejection trajectory
Figure 13 — Ejection trajectory over machining head enclosure

ere fixed guards need openings for workpiece loading/unloading, processing and/or fee
nings shall be guarded by curtains according to 5.9.3.

pendicular to the feed movement of the machining head enclosure.

face to the lower edge of the enclosureshall not exceed 700 mm.

curtains may be raised during operation if:

the rotation of any other_spindle or unit is prevented once the curtains have left th
position.

tion of the cuptains shall achieve PL, = c.

n exceptiofy-curtains are not required:

on boting machines designed to use only boring tools, even if incorporating ed
aggrégates, assembly unit or dowel inserting units;

height (Figure 7, key h) of the opening guarded by curtains, measured from the work piec

only boring units, edge-banding aggregates, assembly unit or dowel devices are used; ar

ding, these

machines where entering the working area for loading/unloading is envisaged by the intended use
Figures H.12, H.13), curtains may extend to the*whole sides of the machine head enclost

re that are

e clamping

d

b guarding

SRP/CS for the interlocking of any spindle or unit other than those listed in a) with the guarding

be-banding

2)

WHeTe aiTect ejection of Mg toots and Saw biades or tIeir parts througir te

pening for

workpiece loading/unloading can be excluded, i.e. where the axis of rotation of these tools is

perpendicular to the plane of the opening;

3) onrouting machines and on routing and boring machines where all following conditions are met:

— complex milling tools according to EN 847-1:2017 are not allowed [see 7.3.2 a) 4)];

— the maximum allowed diameter of the milling tool does not exceed 60 mm, or 125 mm if the

cutting width is not higher than 10 mm;

— the width of the openings for workpiece loading/unloading at any point does not exceed

100 mm;
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— the maximum allowed diameter of the saw blade does not exceed 125 mm.

As an exception, curtains and fixed guards to prevent ejection are not required on routing machines
and routing and boring machines provided with a roller hold-down system for the workpiece where the
maximum allowed diameter of the tool does not exceed 16 mm (see Figure 14).

Verification: By checking the relevant drawings and/or circuit diagram, measurements, inspection of
the machine and relevant functional testing of the machine.

Paal

Key
1  workpi

bce support

2 machinfing head

3 roller h

Figure 14

59.2 Gu

pld-down system

— Roller hpgld-down system for routing machines and routing/boring machines w
tool diameter not exceeding 16 mm

ards materials and characteristics

ith

5.9.2.1 Choice of class of guards

ISO 19085-

1:2021, 5.9.2.1, applies with the following additions.

For machines designed to use milling tools or saw blades, guards preventing ejection shall be of class A.
As an exception, only for preventing ejection from saw blades alone, guards shall be of class B.

5.9.2.2 Guards of class A

ISO 19085-1:2021, 5.9.2.2, applies.

30
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5.9.2.3 Guards of class B

ISO 19085-1:2021, 5.9.2.3, applies.

5.9.3 Curtains

Subclause specific to this document.

The

curtains shall be made according to the following requirements:

a) the curtain's free end on its whole length shall extend to the lowest surface on which the workpiece
can be clamped, or down to the upper surtace of the supporting bars tor machines with sLiding table
or twin-table (see, for example, Figure 15); in addition, on machines where entering,the working
area for loading/unloading is envisaged by the intended use (see Figures H.12 and\H.13), the parts
of the curtains to the sides of the workpiece support shall extend to the floor level,and tlheir height
shall not exceed 700 mm;

b) [the curtain shall be located so that it cannot come into contact with anjtoeol that can He mounted
into the machine when it is used as intended;

c) |the curtain shall be made of a minimum of six layers of strips: the.strips shall have maximum width
of 80 mm. The layers shall alternately overlap on one half of thestrips’ width;

d) |the curtain shall pass the impact test specified in Annex I

e) |the curtain shall pass the wear test specified in AnnexJ
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a) Solid table b) Supporting bars

Key

1  machining head 3 workpiece 5  supporting bars

2 solid table 4  machining head enclosure 6  vacuum pods/clamps/suction cups

Figure 15 — Examples of curtains on machines with sliding tables

Verification: By checking the relevant drawings, inspection of the machine, measurement, relevant tests
described in Annex I and Annex ] and relevant functional testing of the machine.
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5.10 Workpiece support and guides

[SO 19085-

1:2021, 5.10, applies with the following additions.

Examples of workpiece supports are:

solid table [see Figure 7 a), key 2];
supporting bars [see Figure 7 b), key 2];

feeding rollers or roller tables;

feedin

6 Safet

6.1 Fire
ISO 190854

6.2 Nois

b belts.

y requirements and measures for protection against other hazards

1:2021, 6.1, applies.

e

6.2.1 Naise reduction at the design stage

ISO 19085
Other majd

a)

axes’ d

1:2021, 6.2.1, applies with the following additions.
r noise sources are:

rives; and

b) clamp

2) pn
3) hy]

g, i.e. any of the following clamping sy$tem:

[
1) vafuum system including vacuum puinp;

eumatic system;

draulic system.

6.2.2 Ndise emission measurement and declaration

ISO 19085

Annex F re

6.3 Emi;

1:2021, 6.2.2, @pplies with the following additions.
places IS0, 19085-1:2021, Annex F.

sion/of chips and dust

5

[SO 19085

PR hoilbao £l ozt o o A d 40 oo
O OTCIOTTST

A means shall be provided to improve the efficiency of guiding the chips and dust to the opening of the
capture device, e.g. a deflector mounted to the tool or brushes mounted around the machining head.

2 1 AL
T, appPIICS Wt tiC oo w IS o

6.4 Electricity

ISO 19085-

1:2021, 6.4, applies.

6.5 Ergonomics and handling

ISO 19085-

32

1:2021, 6.5, applies with the following addition.
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The height of the workpiece support surface shall be designed according to ergonomic principles (see
EN 1005-4) under consideration of the workpiece sizes to be expected during intended use.

Typical examples of height of the workpiece support surface are between 750 mm and 900 mm above
the floor level, but deviations to such dimensions may apply due to the size of the workpieces.

6.6 Lighting
[SO 19085-1:2021, 6.6, applies.

6.7 Prreunmatics

[SO[19085-1:2021, 6.7, applies.

6.8 Hydraulics
[SO|19085-1:2021, 6.8, applies.

6.9| Electromagnetic compatibility

[SO[19085-1:2021, 6.9, applies.

6.10 Laser
1S0|19085-1:2021, 6.10, applies.

6.1[1 Static electricity
[S0|19085-1:2021, 6.11, applies.

6.12 Errors of fitting
[SO|19085-1:2021, 6.12, applies.

6.13 Isolation

[SO[19085-1:2021, 6.13;applies.

6.14 Maintenaince

1SO[19085-1¢2021, 6.14, applies.

6.15_ Relevant but not significant hazards

[SO 19085-1:2021, 6.15, applies.

7 Information for use

7.1 Warning devices
[SO 19085-1:2021, 7.1, applies with the following additions.

An audible warning of control power-on activation shall be provided on machines fitted with access
door to the machine enclosure, if the operator cannot have a complete view of the machining area from
the door manual reset control position [see 5.6.2 c)].
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7.2 Marking

7.2.1 General

ISO 19085-1:2021, 7.2.1, applies.

7.2.2 Additional markings

ISO 19085-1:2021, 7.2.2, is replaced by the following text.

A label shafbefitted-ento-the-machine with-graphical symbeHSO0-70080-0419-asfeHews:
r B

L J

7.3 Instruction handbook

7.3.1 Gepneral

[SO 1908541:2021, 7.3.1, applies.

7.3.2 Additional information

ISO 19085

The follow

a)

b)

34

instru

1) th
m

2) in
th
3) in
ch

1:2021, 7.3.2, is replaced by the following text:
ng additional information shall be provjded in the instruction handbook:
ctions for safe use shall also include;

b correct selection of milling tools for each operation, which includes precautions du
ichining such as:

the range of milling tgol'diameters and lengths which are suitable for the machine; and

that only millingtgels with a cutting diameter below 16 mm shall be used or milling t
with a cutting diameter above 16 mm and/or saw blades both manufactured in accorda
with EN 847132017 and EN 847-2:2017 shall be used;

ormation-regarding the requirements for other tools, e.g. boring tools, sanding wheels,
ht can be.wsed on the machine;

ormation that the pull-in force of spindles of HSK clamping systems shall be periodic

[ing

bols

nce

ptc.,

ally

cked by personnel authorized by the manufacturer, including the intervals;

4) where applicable (see 5.9.1), information not to use complex milling tools according to EN 847-
1:2017;

warnings regarding residual risks shall also include:

1) recommendation that the off-cuts and parts of the workpiece are either clamped, e.g. by
mechanical clamp, or completely chipped (by appropriate cutting program, including proper
tools use) prior to their detachment, to avoid the risk of their ejection;

2) reminder not to remove chips while the tool is running and the machining head is not in the
rest position;

3) reminder to take precautions to reduce the risk of production of ignition sources;
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4) where applicable, reminder to be aware about the residual risk of parts being ejected to the

sides through the space between the clamping bars;

5) on machines with fixed workpiece support where the workpiece is moving in and out from the
housing of the machining head during processing (see Figures H.6 and H.7) and not leaning
completely against its support all-time, warning of shearing hazard with the front edge of the
opening when processing workpieces with cut-outs, e.g. window frames, holes with diameter

=8 mm, and/or not rectangular shape.

6) on machines where entering the working area for loading/unloading is envisaged by the
intended use (see Figures H.12, H.13 and H.14) warnings regarding residual risks due to

from the table;

c) |instructions about protective device tests, method and frequency shall also"incly
maintenance by checking the of absence of damage (at least each month);

d) |instructions for setting the machine and precautions during setting:
1) instructions for clamping device mounting, setting and use;
2) adjustment method for the pressure devices and the method for fixing auxiliaries;

3) method for choosing the spindle speed, taking into~dccount the work to be do
tool used. The relationship between the tool diaméter, the cutting length and the]
rotational speed of the spindle is important. Examples may be given for the mo
cutting lengths;

4) instruction for adjustment and use of the safeguarding prescribed in 5.6.3.11;

Verification: By checking the information givenifi the instruction handbook and relevant dr3

entering the working area, stepping or leaning onto the workpiece support, and,falling down

de curtain

ne and the
maximum
bt common

wings.
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Annex A
(informative)

List of significant hazards

[SO 19085-1:2021, Annex A, is replaced by the following text.

Table A.1 lists all significant hazards, hazardous situations and events (see [SO 12100:2010), identified
by risk asspssment as significant for the machines as defined in the scope and which requirecactioh to
eliminate qr reduce the risk.

Table A.1 — List of significant hazards

No. Hazards, hazardous situations and hazardous events [ISO 12100:2010 Relevant sub-
clause in this
document

1 |Medhanical hazards related to machine parts or workpiece due to

a) |shape 6.2.2.1 5.5,5.6,5.8,6.5
b) [relative location 6.2.22,6.3 5.5,5.6
c) |mass and stability (potential energy of elements which 5.1,5.3,6.5,6.14
may move under the effect of gravity)
d) |mass and velocity (kinetic energy of elements.\in 4.7,5.5,5.6,5.8
controlled or uncontrolled motion)
e) |mechanical strength 5.9, Annexes C, E| G,
Iand]
— |accumulation of energy inside the machinery
f) |liquids or gases under pressure, or, 6.2.10,6.3.5.4 6.7,6.8
g) |vacuum 5.8
1.1 |Cruhing hazard — 56,73
1.2 |Shefiring hazard 5.6,7.3
1.3 |Cutting or severing hazard 5.6,7.3
1.4 |Entanglement hazard 5.6

1.5 |Draing in or trapping hazard

5.6

1.6 |Imppct hazard 5.7
1.7 |Stalbing or puncture hazard 5.6
5.6

1.8 |Friction.orrabrasion hazard

m =
o

1.9 |High pressure fluid injection or ejection hazard 6.2.10 6.8
2 |Electrical hazards
2.1 |Contact of persons with live parts (direct contact) 6.2.9,6.3.5.4 6.4
2.2 |Contact of persons with parts which have become live 6.2.9 4
under faulty conditions (indirect contact)
4 |Hazards generated by noise, resulting in
4.1 |Hearingloss (deafness), other physiological disorders (loss |6.2.2.2, 6.3 6.2
of balance, loss or awareness)
4.2 |Interference with speech communication, acoustic signals 6.2
6 |Hazards generated by radiation
6.1 Low frequency, radio frequency radiation, microwaves — 69
6.5 Lasers 6.3.4.5 6.10
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No. | Hazards, hazardous situations and hazardous events [ISO 12100:2010 Relevant sub-
clause in this
document

7 |Hazards generated by materials and substances (and their constituent elements) processed, or

used by the machinery

7.1 Hazards from contact with or inhalation of harmful fluids [6.2.3, 6.3
and dusts 6.2.4

7.2 Fire hazard 6.2.4 6.1,6.11
Hazards generated by neglecting ergonomic principles in machine design

8.1 Unhealthy postures or excessive efforts 6.2.7,6.2.8,6.2.11.12, [4.2,6.)5

6.3.5.5,6.3.5.6

8.2 Hand-arm or foot-leg anatomy 6.2.8 6.5

84 |Local lighting 6.2.8.6 6.6,7.3

85 |Mental overload and underload, stress 6.2.8.5 6.5

86 |Human error 6.2.8.1, 6.2711.8, 6.12,7.3

6.2.11.10,6:3.5.2, 6.4
Design, location or identification of manual controls 6.2.8.7,6.2.11.8 4.2,7.3
88 |Design or location of visual display units 6:2.8,6.4.2 4.2
9 |Hazard combination 6:3.2.1 4.2

10 |Unexpected start-up, unexpected overrun/overspeeéd. (or any similar malfunction) froim

1011 |Failure/disorder of the control system 6.2.11,6.3.5.4 41,48

10}2 |Uncontrolled restoration of energy supply after aninter- |6.2.11.4 4.8

ruption

103 |External influences on electrical equipment 6.2.11.11 41,69

1015 |Errors in the software 6.2.11.7 4.1

1)l |Impossibility of stopping the maghine in the best possi-|6.2.11.1, 6.2.11.3, 4.1

ble conditions 6.3.5.2

1R |Variations in the rotational'speed of tools 6.2.2.2,6.2.3 4.7

1B |Failure of the power supply 6.2.11.1,6.2.11.4 4.8

14 |Failure of the control circuit 6.2.11,6.3.5.4 4.1

15 |Errors of fitting 6.2.7,6.4.5 6.12

16 |Break-up duringoperation 6.2.3 52

17 |Falling or-¢jected objects or fluids 6.2.3,6.2.10 5.2,5.3,39.2,5.5,
5.6

18 |Losslefstability/overturning of machinery 6.3.2.6 51,52

19 |Slip,trip and fall of persons (related to machinery) 6.3.5.6 59.2
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Annex B
(informative)

Performance levels required

[SO 19085-1:2021, Annex B, is replaced by the following text.

Table B.1 gjives a quick-view summary of the performance level required (PL,) for each safety functfion.
However, refer to Clauses 4 and 5 for full requirements.
Table B.1 — Safety functions and their PL,.
Area No. Safety functions PL, | Subclafise’in SubclalLse
1S0r19085- in thi
1:2021 document
Start 1 Prevention of unexpected control power-on o 4.3.2
2 Interlocking of control power-on with safeguards C 4.3.2
3 Manual start of workpiece feeding belts b 5.6.3.12
Stop 4 Normal stop (braking function excluded) c 4.4.2
5 Monitoring of the standstill condition c 4.4.3
6 Emergency stop (braking function excluded) o 444
7 Emergency stop activation in case of wireless con- c 4.2.2
trol disconnection
8 Initiating safe stop in case of pneumatic or hydrau- b 4.8
lic power supplies failure
9 Initiation of safe stop when a pérson is detected c 5.6.3.2,
(protective device triggered) 5.6.3.8,
5.6.3.4
5.6.3.%,
5.6.3.0,
5.6.3.7,
5.6.3.9,
5.6.3.10
10 |Initiationof safe stop via safe stop control device c 5.6.3.12
11 |Autematic stop of the workpiece feeding belts b 5.6.3.12
12 |Imitiation of feed stop c 5.6.3.B
13_<[Initiation of safe stop when leaving the protected C 5.6.4
zone without triggering the light beam (or confir-
mation) within 2 s
14 |Initiation of safe stop when vacuum loss is detected b 5.8
Tool Braking |15 |Activation of the brakes c 4.5
16 |Electronic braking system (PDS/SR excluded) b 4.5
17 |SS1 of PDS(SR) c 4.5
Mode 18 |Mode selection c 4.6
selection 19 |Monitoring of the limited spindle speed for setting c 4.6.2
20 |Prevention of start of any other dangerous move- o 4.6.2
ment
Spindle 21 |Speed indication b 4.71
speed
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Area No. Safety functions PL,. | Subclausein | Subclause
ISO 19085- in this
1:2021 document
Controls 22 |Manual reset c 49
23 |Standstill detection and monitoring c 4.10
24  |Speed monitoring of moving parts (except tools) b 4.11
25 |Time delay c 4.12
26 |Detection of the workpiece position b 5.6.3.8
Safeguards |27 |Interlocking of moveable guards o 5.5.2.2,5.5.2.3
28 |Guard locking of moveable guards c 5.5.2-3
29 |Hold-to-run b/c 5(5y3
30 |Two-hand control c 5.5.4
31 |Interlocking of dangerous movements with ESPE c 5.5.5
32 |Interlocking of dangerous movements with PSPE c 5.5.6
33 |Enabling control € 5.5.7
34 |Initiation of speed reduction when person is detect- o 5.6.3.3,
ed (protective device triggered) 5.6.39
35 |Initiation of speed reduction via control devieg\ot c 5.6.3.4
PSPE
36 |Muting ESPE 2 when passing in correspandence of o 5.6.3.6
solid tables
37 |Muting laser scanner when both ESPE 2 are active o 5.6.3.6
38 |Interlocking of any spindle or.umit other than those c 59.1
listed in a) with the guarding-position of the curtain
Todl 39 |Interlocking function of tool release with spindle c/b+b 531
holfler rotation
Poyered 40 |Limitation of claniping closing speed to 10 mm/s b 5.8
clamping 41 |Prevention of unexpected activation of second stage b 5.8
clamping force
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Annex C
(normative)

Stability test

[SO 19085-1:2021, Annex C, does not apply.
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Annex D
(normative)

Test for braking function

[SO 19085-1:2021, Annex D, applies.
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Annex E
(normative)

Impact test for guards

[SO 19085-1:2021, Annex E, applies.
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Annex F
(normative)

Noise test code

General
Fenera:

ISO

F.2

19085-1:2021, F.1, applies.

Determination of the A-weighted emission sound pressure level at

wolrkstations

F.2
ISO

F.2
ISO
Thd

F.2

ISO
The

The
pos

EF.2
ISO

1 Basic standards and measurement procedure

19085-1:2021, F.2.1, applies.

2 Measurement time interval
19085-1:2021, F.2.2, is replaced by the following text.

measurement time interval shall be 30 s, includingthree cuts.

3 Position of microphones at workstations
19085-1:2021, F.2.3, applies with the following additions.
operator’s positions are at 0,5 m from:

the main control panel; and

the middle of the loadirig)and unloading areas for machines with option for alternaf
unloading.

microphone used“fo measure the emitted noise shall be placed at the designated
tions, 1,5 m abeve floor level.

4 Measurement uncertainty

19085-1:2021, F.2.4, applies.

F.3

E3.
ISO

E3.
ISO

E3.
ISO

Determination ol the A-weighted sound power level

1 Basic standards and measurement procedure

19085-1:2021, F.3.1, applies.

2 Sound power level determination on very large machines

19085-1:2021, F.3.2, applies.

3 Measurement time interval

19085-1:2021, F.3.3, is replaced by the following text.

© IS0 2021 - All rights reserved
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The measu

rement time interval shall be 30 s, including three cuts.

F3.4 Measurement uncertainty

[SO 19085-

1:2021, F.3.4, applies.

F.4 Mounting conditions

ISO 19085-

1:2021, F.4, applies.

F.5 Opelrating conditions

F.5.1 Operation during measurements

ISO 19085

The operat
machines,
[SO 19085

1:2021, F.5.1, applies with the following additions.

1:2021, F.5.1, shall be applied instead to:

ing conditions given in Table F.1 shall be set up during the measurements;for NC/CNC routing
INC/CNC boring machines, NC/CNC boring and routing machines-of)all designs. Howdver,

— machines for boring, milling and sawing where the workpiece is thachined only on one side With

limitat

— throug
(no waq

— veryld
by the

For NC rou

F5.2 Te

F5.2.1 P
ISO 19085

F5.2.2 (
[SO 19085

F5.23 §
[SO 19085

ions (see Figure H.9);

od-based panels) as per Figure H.11;

intended use (Figures H.12, H.13, H.14).

Ling and boring machines, it is not required to test boring units.

5t material

article board

1:2021, F.5.2.1, applies.

oated particle board

1:2021, F.5.2:2does not apply.

pftwood

1;2021, F.5.2.3, does not apply.

h-feed machines with feed speed higher than 25 m/niin for timber beams/solid wood ¢nly

rge machines where entering the workpiece support for loading and unloading is envisgged

F.5.2.4 Hardwood

[SO 19085-1:2021, F.5.2.4, does not apply.

F.5.3 Standardized tools

[SO 19085-1:2021, F.5.3, does not apply.
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Table F.1 — Operating conditions for most of the NC/CNC boring/routing machines

Parameter Value Fulfilled or
Routing machine/unit Boring machine/unit deviation
Workpiece
Material Particle board, according to F.5.2.1
Workpiece length 800 mm
Workpiece width 600 mm - 800 mm
Workpiece thickness 16 mm
Previous processing none
Podition of the workpiece In the middle of the table for machines with one table or two
synchronized tables; against the right side of the left table [for
machines with two independent tables
Togl
Type of tool Router bit with shaft, Multi-boring unijtwith bits,
carbide-tipped, straight two flutes and centre point, left
not interrupted knife-edges or.right hand
Number of knives: 2 bits: 10.;0r max. allowed
Diameter of cutting circle: 25 mm bit: 8 mm
Working length of| cutting knife: 40 mm-50 mm bit: 50 mm
Cuflting data
Cutting principle Cutting against the feed —
Spindle speed 18 000 min1 2 6 000 min~1 a
Feed rate 6 m min-! 1 m min-!
Pitch — 32 mmP
Cutting depth SMm (through-pass bores)
Type of work Routing the:workpiece down to Through-pass bores.
a final'width of ~300 mm, See Figure F.2.
alongw-axis, on the front edge | Distance /; between two series
on_ the side facing the loading | of 10 bores of at least 70 mm
position. See Figure F.1.
a  |Or as close as possible.
b |Or manufacturer’s specification.
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Key
1 router bit

2 particlg board
3 cutting|depth

Figure F.1 — Routing operation during noise measurements

y ooooo———A| Loooo———

A 00000————

Key
1 10 borgs

I;  distancp between series-of bores

Figure F.2 — Boring operation during noise measurements

F.6 Infarmation to be recorded

[SO 19085-1:2021, F.6, applies.

F.7 Information to be reported

ISO 19085-1:2021, F.7, applies.

F.8 Declaration and verification of noise emission values

F.8.1 General and content

[SO 19085-1:2021, F.8.1, applies.
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F.8.2 Example of format of noise emission declaration

[SO 19085-1:2021, F.8.2, applies.
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Dynamic test for pressure-sensitive bumpers, edges, trip bars,

Annex G
(normative)

trip plates

Annex spe

F1f1c to this document.

G.1 Genleral

This annes
plates appl

describes how to measure forces of pressure-sensitive bumpers, edges, @sip bars or

Forces limit values are also stated.

Any modif
test. Exam
control sy§

G.2 Test

A dynamic
speed.

To perforn

jcation influencing the properties of the pressure-sensitive safety)system requires a
ples of such modifications are changes in the dynamic of the dfive system, safety reley
tem or safety relevant evaluation software.

procedure and conditions

the test, the part of the body involved and'the kind of PSPE shall be first taken into accc

to define the proper test probe suitable for the specific machine-system configuration.

Position th|
at maximu

The forces

The force
between th

Figure G.1

e test probe on the machine as indicated in G.3, G.4, G.5 and G.6 and move the machine j
n speed against the test probe.

for the dynamic test shall be.neasured at the maximum speed of the machine head.

thall be measured three times at each measuring point, with a pause of at least 1 mi
e measurements.

shows a typical fevce-time diagram for bumpers and sensitive edges.

trip

jed on various test probes representing parts of a human body being in theypath of movemjent.

new
rant

test shall be made to get information on the charac¢teristics of the system at the maxinjum

unt

bart
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v

Key
time, in s
force

peak force

momom

remaining force

Figure G.1 — Example of force-time diagram for-bumpers or sensitive edges

G.3 Test equipment and installation

Theg ramp up and down time of the amplifier of the measuring instrument for the force shall be less
than 5 ms and the spring rigidity shall be 500 N/mm.

Figuire G.2 shows an example of test equipmient to measure force at shearing point.

Key
1 testprobe5 3 supporting structure
2 measuring instrument

Figure G.2 — Example of test equipment to measure force at shearing point
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G.4 Maximum forces

Maximum forces are dependent on the kind of hazard and the part of the body affected, as stated in
Table G.1, which also provides the test probe to be used when measuring forces (see G.5 and G.6).

Table G.1 — Maximum forces and test probe selection

Type of hazard: Impact hazard Shearing hazard Crushing hazard?
45°

Body part: Head/hand/arm/ Head/fingers/ Whole Head/hand/

sheowlderHeg/———hand/farm body armes;

whole body shoulder

Peak force, pr 600 N 250N 800N 250 N
Remainingfforce, F.¢ — 150 N 250N 150 N
[SO 13856-B:2013, Table 2, Test probe 1 Test probe 5 Test probe 6 Test probe|1
test probe for bumpers/
edges testing
ISO 13856-‘}3:2013, Table 2, Test probe 1 Test probe 5 Test probe 1 Test probe|1l
test probe for trip bars/ for.trip plates
plates testipg only
a2 Crushing hazard occurs when minimum gap gets lower than stated in ISO 13854¢2017.
b F, is thepeak force measured at the maximum speed of the machining head,
¢ F.isthejremaining force 2 s after triggering the device.

G.5 Testdirection and test locations

G.5.1 Geperal

The measuring points shall be located at the surface of the moving part, in the areas where impadt or
crushing hpzard occurs, and at the edges of the’opening, in the areas where shearing hazard occurs, as
shown in Higure G.3.

) o ___o©
r 1
| |
o o

7

a) Example for machine with rear machine side not accessible during machining
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o____O o o o ___20
r 1 r 1
| | | |
| | | |
|O O| |O O|

7

b) Example for machine with all sides accessible during machining
Key
o area where impact and/or crushing hazard can occur
5 area where shearing hazard can occur

g—3 area where whole body crushing can occur

Fighire G.3 — Examples of test location and direction of the force at the surface of a bu
both dimensions exceeding 150 mm for two different machines designs as per Fig

When testing pressure-sensitive bumpers, pressure-sensitive edges and trip bars, the cont
the[force shall be in the centre of the test probe.

G.5l2 Measurements with test probe 1
The probe shall be oriented in the direction indicated by key 1 in Figure G.7.

Prepsure-sensitive bumpers, where both<dimensions of the contact surface exceed 150
be tested at the crossing points of an-orthogonal grid with perimeter lines 100 mm offs
(seq Figure G.4, key I5) and intermediate lines at 350 mm maximum step (see Figure G.4, key

mper with
ure 1

hct point of

mm, shall
et inwards

).
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Key
F  forces

5-3:2021(E)

I,  distancp between two measuring points

I3 distancp from the edge of the device to the centre of the test probe

Figure G.4

exceeding 150 mm

Pressure-sensitive edges and pressure-sensitive bumpers with one dimension not exceeding 150

(see Figurd

350 mm st

St

e

/

2
|

&

/

— Test location and forces direction at the surfaceof a bumper with both dimensipns

mm

G.5, key W) shall be tested at the points\along the median longitudinal axis at maximpum
ep (see Figure G.5, key ;) starting from 400 mm from the short edges (see Figure G.5, key I5).
The minimum number of measuring points shallbé three. The distance between them shall be equs

—

N

o ~—
F
Key
F forces
L, distance between two measuring points
I3 distance from the edge of the device to the centre of the test probe

w width of the device

Figure G.5 — Test location and force direction at pressure-sensitive edges and bumpers with
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Trip bars shall be tested at 100 mm from their end sides and in the middle of their length.

Trip plates shall be tested along their free longitudinal edge at 100 mm from their end sides and in the
middle. The test probe shall overlap 10 mm trip plate free longitudinal edge.

G.5.3 Measurements with test probe 5
The probe shall be oriented in the direction indicated by key 1 in Figure G.8.

Forces shall be measured at an angle of 45° referred to the direction of the movement (see Figure G.6).
The tolerance of the angle shall be +5°.

Prepsure-sensitive bumpers and pressure-sensitive edges shall be tested along the edgelat 50 mm
from its end sides and in intermediate points with maximum 350 mm step. The mipimiim|number of
megsuring points shall be three. The distance between them shall be equal.

F |forces
I, |distance between two measurifig points
I; |distance from the edge of the device to the centre of the test probe

Figure G.6 — Testlocation and direction of the force at edges with 45° angled dir¢ction

Trip bars shall be'tested at 50 mm from their end sides and in the middle of their length.

Trip plates-shall be tested along their free longitudinal edge at 50 mm from their end sideg and in the
middle. The test probe shall overlap 10 mm trip plate free longitudinal edge.

G.54— Measurements with test prohe 6

The probe shall be vertically oriented in the direction indicated by key 1 in Figure G.9.

Pressure-sensitive bumpers and edges shall be tested positioning the test probe with its longitudinal
axis along a vertical line at 200 mm offset inwards from lateral sides and intermediate lines at 500 mm
maximum step.
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G.6 Test

Test probe

probes and direction of force

1 defined in ISO 13856-3:2013 shall be selected according to Table G.1 for testing:

— pressure-sensitive bumpers and pressure-sensitive edges along the moving part of the machine in
the movement direction, if there is hazard of crushing of parts of body (whole body excluded) and/
or any impact;

— trip bars and trip plates, if there is hazard of impact and/or crushing (whole body crushing applies

only to

trip plates).

Key
1
R

orient
roundi

Test probe
sensitive b
machine in

a[[ion of the probe parallel to the direction of the movement of the machine part

Dimmensiomrs it
$80 +0,2

a
)

30
+0,5

30

Ra 3,2

Ra surface roughness in pm

g radius of edge in mm

Figure G.7 — Test probe 1

umpers, pressure-sensitive edges, trip bars'and trip plates at 45° of the moving part of
the movement direction, if there is hazard of shearing.

Dimensions in millime

970 =+

400 400 +2

@70

Key
1
R

orient
roundi

a[[ion of the\probe parallel to the direction of the movement of the machine part

Ra 3,2

Ra surface roughness in pum

g radius'of edge in mm

Figure .o — Test probe 5

tres

5 defined in ISO 13856-3:2013 shall be selected according to Table G.1 for testing pressyire-

the

Test probe 6 defined in ISO 13856-3:2013 shall be selected according to Table G.1 for testing pressure-
sensitive bumpers and pressure-sensitive edges along the machine moving part in movement direction,
if there is hazard of crushing of the whole body.
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Dimensions in millimetres

600

-

$200

Key

G.7

Thd
cor
con

The
poil
G.§
The
a)
b)
‘)
d)
e)
f)
g)

i1 &

$200 +0,5

orientation of the probe parallel to the direction of the movement of the machine part

rounding radius of edge in mm Ra surface roughness in pm

Figure G.9 — Test probe 6

Test results and evaluation

‘esponding statistically evaluated value as the mean valtie plus one-sided confidence int
fidence level of 95 %, according to ISO 2602:1980.

dynamic test is passed if all statistically evaluated values of the forces (Fy, F,) for th
its are lower than the maximum admissible forces (Fy, F,), according to Table G.1.

Test report
test report shall contain at least the following information:
the date and place of the test andthe name of the test institute;
areference to this docunient, i.e. ISO 19085-3:2021 (method given in G.5);
information on the t€stprocedure and conditions according to G.2;
information on the test equipment and installation according to G.3;
information.on the test probe (the sample) according to G.6;

the testiresults and evaluation according to G.7;

anydeviation from the procedure;

three force measurements performed at each measuring point shall be used to cajculate the

brval at the

€ measure

h)

any unusual features observed.

© IS0 2021 - All rights reserved

55


https://standardsiso.com/api/?name=f6747c123fed7c09c7945975b4cf2093

ISO 19085-3:2021(E)

Annex H
(informative)

Examples of safeguarding concepts for different machine designs

Annex specific to this document.

This anne}
machines.

Figure H.1

machines ¥
or moveab

]\

4
/

2
/

¢ gives examples of the safeguarding concepts described in 5.6.3 for different designg of

shows the safeguarding concepts required in 5.6.2, 5.6.3.2, 5.6.5 and 5.9(}yapplied to

vith a moving enclosure of the machining head over a fixed base equipped with a solid table
e bars as of workpiece support.
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f n. ! |r1—|J'|'_n:|| /_w.

s} | AR ARRR

b) Machine with all sides accessible

Key]

1 door with interlocking and guard locking

2 fixed guard

3 front edge of thetable

4 machining head)énclosure in its limit position

5 active preSsure-sensitive mats

6 reset eontrol device

7 deterring/impeding device (i.e. fixed guard or movable guard with interlocking)

8 pressure-sensitive mat inactive for loading and unloading

Iy minimum distance between machine and side fixed guards on front side when no bumpers ard provided
I5 minimum extension of protective devices from the moving parts

lg maximum gap between machine and pressure-sensitive mat/light barrier

I, maximum gap between pressure-sensitive mat/light barrier and fixed guards

NOTE 5 and 8 together are the loading/unloading zone with alternating active and inactive sections.

Figure H.1 — Safeguards on machines with moving enclosure of the machining head over fixed
base with solid table or bars
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Figure H.2 shows the safeguarding concepts required in 5.6.2, 5.6.3.5 and 5.9.1 applied to machines with
amoving enclosure of the machining head over a fixed base equipped with a solid table or movable bars
as of workpiece support, accessible from one side [e.g. Figure H.2.a)] or from all sides [e.g. Figure H.2b)].

iza:"{ 4

=N | 7

/ N | ﬂ
) %a. 7 |7

| N |
l =
e — | :§ =
# =
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a) With bumpers suitable for axes speed exceeding 25 m/min
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b) With bumpers suitable for maximum axes speed of 25 m/min

Key
1 |workpiece support (supporting bars) 3 bumpers
2 |housing of the machining head 4  fixed guards

Figure H.2 — Safeguards'on machines with moving enclosure of the machining head ¢ver fixed
base with bars
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Figure H.3 shows the safeguarding concepts required in 5.6.2, 5.6.3.2 and 5.9.1 applied to machines
with twin sliding tables partially out of the enclosure during processing. The same applies to machines
with one moving table.

4

A
N

Key

1  workpipce support (sliding table) 4  fixed guards at the rear of the machine

2 safety rhats 5 machining head

3  fixed gyards around the sliding table at the loading/unloading side

Figure H.3 — Safeguards-on machines with twin sliding tables, partially out during processing
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Figure H.4 shows the safeguarding concepts required in 5.6.2, 5.6.3.2 and 5.9.1 applied to machines
with twin sliding tables, which can be synchronized, partially out of the enclosure during processing.

T
Sssliy

Key
access door 4  machining head
high fixed guards 5 safety mats
low fixed guards 6 reset control device
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Figure H.5 shows the safeguarding concepts required in 5.6.3.2 and 5.9.1 applied to machines with
shuttle tables, with 3 stations in a line.

L oM

i __Y_I
?AIJ N
e 2EREREEEES
5: = Y
H ’
= /
1 2

Key
1 shuttleftables

2 safety rhats

3 housing of the machining head

Figure H.5 — Safeguards on machines with shuttle tables
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Figure H.6 shows the safeguarding concepts required in 5.6.2, 5.6.3.7, 5.9.1 and 7.3.2 b) 5) applied to
machines with fixed workpiece support where the workpiece is moving in and out from the housing of
machining head during processing with a maximum speed of 25 m/min.

Z

Key
1 |workpiece support 2 housing of the machining head

Figure H.6 — Machines with fixed workpiece support where the workpiece is moving jn and out
from the housing of machining head during processing with a maximum speed of 25m/min
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Figure H.7 shows the safeguarding concepts required in 5.6.2, 5.6.3.8, 5.9.1 and 7.3.2 b) 5) applied to
machines with fixed workpiece support where the workpiece is moving in and out from the housing of
machining head during processing with a maximum speed of 40 m/min or 25 m/min.

_
B B S

1  workpiece support 2 housing of theanachining head

Key

Figure H.7 — Machines with fixed workpiece support where the workpiece is moving in and put
from the housing of machining head during processing with a maximum speed of 40 m/min|or
25 m/min
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Figure H.8 shows the safeguarding concepts required in 5.6.2, 5.6.3.9 and 5.9.1 applied to machines
with fixed workpiece support where the workpiece is moving in and out from the housing of machining
head during processing with a speed higher than 25 m/min.

1 |workpiece support 3 safety mats
2 |housing of the machining head 4  device for workpiece speed reduction

Figure H.8 — Machines with almost vertical workpiece, feed speed >25m/min, two|sets of
safeguarding devices
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