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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.
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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 criteria hee
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).

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}):

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

an explanation on the meaning of [SO specific terms and expressions related to conformity 3
vell as information about ISO's adherence to the World,Trade Organization (WTO) princ
hnical Barriers to Trade (TBT) see the following URL; www.iso.org/iso/foreword.html.

committee responsible for this document is“ISO/TC 39, Machine tools, Subcomm
dworking machines.
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5 document is intended to be used in cofijunction with ISO 19085-1:2017, which gives requirements

mon to different machine types.

5t of all parts in the ISO 19085 seérjes can be found on the ISO website.
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Introduction

The ISO 19085 series of International Standards 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 the user by the manufacturer.

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

The machinery concerned and the extent to which hazards, hazardous situations or hazardous events

are covere

dare Indicated I1n tne Scope ol tnis document.

When reqiirements of this type-C standard are different from those which are stated in_type-A or

type-B sta

the other 9
this type-(

The full se

of [SO 1904
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As far as pc
to the reley
contain replacements and additions to the common requirements given in ISO 19085-1:2017.

This docun
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Thus, Claus
— confir
confir
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replac

the corresponding subclauses or-annexes of ISO 19085-1:2017.

This intern
title, by on

“This {

“This
ISO 19

|

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

F of requirements for a particular type of woodworking machine are tHese given in the j
5 applicable to that type, together with the relevant requirements friom ISO 19085-1:201
kpecified in the Scope of the applicable part of ISO 19085.

ssible, in parts of [SO 19085 other than ISO 19085-1:2017, safety-requirements are referer]
ant sections of ISO 19085-1:2017 to avoid repetition and reduce their length. The other p

hent is intended to be used in conjunction with ISO ¥9085-1:2017, which gives requiremg
the different machine types.

bes 5, 6, 7 and 8, with their subclauses and thefannexes of this document can either
as a whole,

with additions,

e in total, or

e with specific text,

elation is indicated in the first paragraph of each clause, subclause or annex, right after
e of the following-statements:

ubclause of1S0 19085-1:2017 applies”;

ubclause of ISO 19085-1:2017 applies with the following additions”, or “This subclaus
P851:2017 applies with the following additions, subdivided into further specific subclaus

s of
s of

part
/, to

ced
hrts

ents

the

e of

»
ES.

“This subclause of ISO 19085-1:2017 does not apply.;

“This subclause of ISO 19085-1:2017 is replaced by the following text.”, or “This subclause of

ISO 19085-1:2017 is replaced by the following text, subdivided into further specific subclauses.”.
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Specific subclauses and annexes in this document without correspondent in ISO 19085-1:2017 are
indicated by the introductory sentence: “This subclause (or annex) is specific to this document.”

Clauses 1, 2 and 4 replace the correspondent clauses of ISO 19085-1:2017, with no need for indication
since they are specific to each part of the series.

NOTE Requirements for tools are given in EN 847-1:2013 and EN 847-2:2013.
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Woodworking machines — Safety requirements —

Part 3:
Numerically controlled (NC) boring and routing machines
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Scope
5 document gives the safety requirements and measures for numerically controlled (

binafter referred to as "machines”.

ditions foreseen by the manufacturer including reasonably foreseeable misuse. Also,
bmbly, dismantling, disabling and scrapping phases have been taken’into account.

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

fixed or movable workpiece support;

mechanical, pneumatic, hydraulic or vaeuum workpiece clamping;

automatic tool change facilities.

hines covered in this document are designed for workpieces consisting of

solid wood,

material with similarphysical characteristics to wood (see ISO 19085-1:2017, 3.2),
gypsum boards;gypsum bounded fibreboards,

composite materials with core consisting of polyurethane or mineral material lami
light alloy,

materials, and

NC) boring

hines, NC routing machines and NC combined boring/routing machines (as-‘definpd in 3.1),

5 document deals with all significant hazards, hazardous situations andJevents, listed in Clause 4,
vant to the machines when they are operated, adjusted and maintained*as intended and under the

transport,

E For relevant but not significant hazards, e.g. sharp edges of the machine frame, see ISO 12100:2010.

additional

additional equipment for sawing, sanding, edge.barding or assembly units and dowel dgvices;

hated with

polymer-matrix composite materials and reinforced thermoplastic/thermoset/¢lastomeric

composite boards made from the materials listed above.

This document does not deal with specific hazards related to

edge-banding equipment fitted to the machines,

use of grinding wheels,

ejection from milling and/or sawing tools through openings guarded by curtains on machines where

the distance between the workpiece support surface and the lower edge of the partia
exceeds 600 mm,

I enclosure

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

and sawing tools not conforming to EN 847-1:2013 and EN 847-2:2013,

© IS0 2017 - All rights reserved
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the combination of a single machine being used with other machines (as a part of a line),

elements on machines for wooden walls, and

integrated workpiece loading/unloading systems (e.g. robots).

the necessity to step onto or into the machine body due to its large size, e.g. to adjust clamping

This document is not applicable to single spindle hand fed or integrated fed routing machines, machines
intended for use in potentially explosive atmosphere, or to machines manufactured prior to its
publication.

2 Norm

The follow
constitutey
undated r¢

[SO 2602:1]

ISO 4413:7
component

ISO 4414:2
component

IS0 12100:
ISO 19085

ISO 13849
principles fi

ISO 13856
principles f

ISO 13857
and lower |

EN 847-1:2

EN 847-2:2
shank mou

3 Terms and definitions

For the pur

ative references

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

D80, Statistical interpretation of test results — Estimation of the mean —Confidence interyj

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

1:2017, Woodworking machines — Safety — Part:1:Common requirements

013, Tools for woodworking — Safety requirements — Part 2: Requirements for the shan
nted milling tools

posesiof this document, the terms and definitions given in ISO 12100:2010, ISO 13849-1:2

fent
For

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

al

heir

heir

fion

eral

eral

£1:2015, 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

2008, Safety of machinery —Safety distances to prevent hazard zones being reached by uppper
imbs

013, Tools for woodworking — Safety requirements — Part 1: Milling tools, circular saw bla

fles

k of

15,

ISO 19085

1:2017 and the following apply.

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

ISO Online browsing platform: available at https://www.iso.or

IEC Electropedia: available at http://www.electropedia.org/
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3.1

numerically controlled boring and routing machine

NC boring and routing machine

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

Note 1 to entry: The machine may also be fitted with one or more of the following devices/facilities:

a) additional equipment for sawing, sanding, edge banding or assembly units and dowel devices;

b) lclACd Ul lllUVClIUIC VWUI }\}JiCLC SUpPpPuUl t,
¢) |mechanical, pneumatic, hydraulic or vacuum workpiece clamping;
d) |automatic tool change facilities.

Examples of different machine designs are illustrated in Figures 1 to 9.

NOTE Safeguarding devices are natillustrated.

Figure 1 — Example of a'€frame machine with fixed table and moveable machininig head

© IS0 2017 - All rights reserved 3
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—

NOTE Jafeguarding devices are not illustrated.

Figure 2 — Example of a portal frame machine with,fixed portal, fixed table, moving
machining head

NOTE Safeguarding devices are not illustrated.

Figure 3 — Example of an overhead router with moving table

4 © IS0 2017 - All rights reserved
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NOTE Safeguarding devices are not illustrated.

Fighire 4 — Example of overhead router with moving tables, fixed portal, moving machining heads

NOTE Safeguafding devices are not illustrated.

Figure 5 — Example of a machining centre with moving table, fixed portal, mgving
machining head

© IS0 2017 - All rights reserved 5
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pis
=

NOTE Jafeguarding devices are not illustrated.

Figure 6 — Example of an overhead router with fixed table, moeving portal, moving
machining head

NOTE Jafeguarding/devices are not illustrated.

Figure|7 —< Example of a C frame boring machine with moving tables, fixed portal, moving
machining head

6 © IS0 2017 - All rights reserved
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\/

NOTE Safeguarding devices are not illustrated.

Figure 8 — Example of a vertical machine with moving support, fixed frame, mqving
machining head

NOTE Saféguarding devices are not illustrated.

Figure 9 — Example of a portal frame boring machine with moving tables, fixed portdl, moving
machining head

3.2

control power-on

control that after activation enables providing power to machines actuators, also on a lower control
level, e.g. by the PLC (Programmed Logic Control)

3.3

machining mode

MODE 1

automatic, programmed, sequential operation of the machine

© IS0 2017 - All rights reserved 7
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34

machine setting mode

MODE 2

setting, programming, fault finding, program verification, testing and manually controlled (under
power) non-sequential operation of the machine

3.5

clamping device manual positioning mode

MODE 3

manual positioning of clamping devices with laser indication

3.6
Numerical Control
NC
Computerjzed Numerical Control
CNC
automatic fontrol of a process by a device that makes use of numerical data

3.7
partial englosure
combinatign of fixed and moveable guards, protective devices and curtains which encloses the defined
machine danger zone and which may or may not have apertures or a ceiling

3.8
peripheral enclosure
combinatigqn of fixed and moveable guards which encloses the‘machine danger zone preventing ac¢ess
to it and algo forms a means of safeguarding against ejected parts (e.g. wood dust and chips) which may
or may notlhave a ceiling

3.9
stopping distance
distance b¢tween positions at initiation of the stop-Signal and standstill of the movement

Note 1 to enftry: See also IEC 61800-5-2:2007.

3.10
remaining safety distance
closest hotizontal distance betwéen the outer edge/surface of a PSPE and any hazard point of|the
machine (ile. crushing, shearing, drawing-in and entanglement points) measured after the machinefhas
come to a §top from the maxinium feeding speed

3.11
loading/uploading zene
area close to the mdchine accessible to the operator for workpiece loading and/or unloading

Note 1 to enftry«See Figure 10, key E as an example.

3.12
teleservice
machine diagnosis (including trouble-shooting), software update and telecontrol from a remote
service site

3.13
telecontrol
control of the machine movements from a remote service site

4 List of significant hazards

This Clause contains all significant hazards, hazardous situations and events (see ISO 12100:2010),
identified by risk assessment as significant for the machines as defined in the scope and which require

8 © IS0 2017 - All rights reserved
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action to eliminate or reduce the risk. This document deals with these significant hazards by defining
safety requirements and/or measures or by reference to relevant standards. These hazards are listed
in Table 1.

Table 1 — List of significant hazards

No |[Hazards, hazardous situations IS0 12100:2010 Relevant Clauses of
and hazardous events this document
1 |Mechanical hazards related to machine parts or workpiece due to:
a) shape 6.2.2.1 6.5,6.6,6.8,7.5
b) relative location 0.2.2.2,0.3 6.5, 6.6
c) mass and stability (potential energy of elements which 6.1,6:3
may move under the effect of gravity) 75,214
d) mass and velocity (kinetic energy of elements in 57, 6.5
controlled or uncontrolled motion) 6.6,6.8
e) mechanical strength 6.9,
Annexes H,D,F, G, H
— accumulation of energy inside the machinery:
f) liquids or gases under pressure, or 6.2.105 77,78
g) vacuum 63.54 6.8
11 |Crushing hazard — 6.6,8.3
12 |Shearing hazard 6.6,8.3
13 |Cutting or severing hazard 6.6,8.3
1§ |Entanglement hazard 6.6
15 |Drawing in or trapping hazard 6.6
146 |[Impact hazard 6.7
1f7 |Stabbing or puncture hazard 6.6
18 |Friction or abrasion hazard 6.6
19 |High pressure fluid injection orejection hazard 6.2.10 7.8
3 |Electrical hazards
2]1 |Contact of persons with\live parts (direct contact) 6.29,6.3.5.4 74
2J]2 |Contact of personswith parts which have become live 6.29 7.4
under faulty conditions (indirect contact)
4 |Hazards geneérated by noise, resulting in:
451 |Hearinglgss\(deafness), other physiological disorders (loss |6.2.2.2, 7.2
of balarce;'loss or awareness) 6.3
42 |Intepference with speech communication, acoustic signals 7.2
6 |HaZards generated by radiation
6J1“7JLow frequency, radio frequency radiation, microwaves — 79
6.5 |Lasers 6.3.4.5 710

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 6.2.3, 7.3
harmful fluids and dusts 6.2.4
7.2 |Fire hazard 6.2.4 71,711
8 |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,|5.2,
6.3.5.5,6.3.5.6 75

8.2 |Hand-arm or foot-leg anatomy 6.2.8 7.5

8.4 |Local lighting 6.2.8.6 7.6,8.3

© IS0 2017 - All rights reserved 9
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Table 1 (continued)

No |Hazards, hazardous situations [SO 12100:2010 |Relevant Clauses of
and hazardous events this document
8.5 |Mental overload and underload, stress 6.2.8.5 7.5
8.6 |Human error 6.2.8.1,6.2.11.8, 712,
6.2.11.10, 6.3.5.2,6.4 |8.3
8.7 |Design, location or identification of manual controls 6.2.8.7,6.2.11.8 5.2,8.3
8.8 |Design or location of visual display units 6.2.8,6.4.2 5.2
9 |Hazard combination 6.3.2.1 5.2
10 |Undxpected start-up, unexpected overrun/overspeed (or any similar malfunction) from
10.1 |Failpire/disorder of the control system 6.2.11,6.3.5.4 5.1,5.8
10.2 |Uncpntrolled restoration of energy supply after 6.2.11.4 5.8
an ipterruption
10.3 |Ext¢rnal influences on electrical equipment 6.2.11.11 51579
10.5 |Err¢rs in the software 6.2.11.7 Nl
11 |Impossibility of stopping the machine in the best 6.2.11.1,6.2.11.3; ~45.1
poskible conditions 6.3.5.2
12 |Varjations in the rotational speed of tools 6.2.2.2,6,2.3 5.7
13 |Failure of the power supply 6.2.11.1,6:2.11.4 5.8
14 Faiiure of the control circuit 6.2:1156.3.5.4 5.1
15 |Errprs of fitting 6.217,6.4.5 712
16 |Brepk-up during operation 6.2.3 6.2
17 |Falling or ejected objects or fluids 6.2.3,6.2.10 6.2,6.3,69.2,6.5,4.6
18 |Losp of stability/overturning of machinery 6.3.2.6 6.1,6.2
19 |Slip, trip and fall of persons (related to machinery) 6.3.5.6 6.9.2
5 Safety requirements and measures for controls
5.1 Safety and reliability of control systems
This subclguse of ISO 19085-1:2017 applies.
5.2 Contfrol devices
This subclpuse of [SO~19085-1:2017 applies with the following additions, subdivided into further
specific subclauses;.
5.2.1 Geperal

The control devices for control power-on, operational/normal stop, emergency stop, mode selection
shall be located at the operator's position 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
wireless;

As an exception to the requirement in ISO 19085-1:2017 at machines with more than one
loading/unloading zone, the reset of the safeguarding system at the loading/unloading zone may be
achieved by the manual control device for cycle start. In this case reset and cycle start may occur at the
same time.

10
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The emergency stop device shall be provided at each working station and in particular,

a)
b)
‘)
d)
e)

at the main control panel,

at the hand-held control set,

adjacent to all hold-to-run control devices,

at the workpiece loading and unloading station,

close to or inside the tool magazine, where this is separated from the machining ar
magazine is under power during loading and unloading of the tools

ea and the

f)
g)

Veri

rele

5.2

Add
(if y
tak
pow

Wh
aut

Veri
reld

5.3
Thi

resh

inside any enclosure fitted with access door when required according 6.6.2.2, and
adjacent to all cycle start control devices.

fulfilment of the above requirements, the distance between two separate enrergency-s
ts to be less than 1 m, one device is sufficient and its position can be chosen.

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 starting (not including xeset function), operational/norm|
rovided) may be duplicated/provided on hand-held.control sets with or without cable
ng account of the requirements of 5.4.4 for emergency stop. Reset function control devi
rer-on control devices and mode selector shall ngt be fitted on hand-held control sets.

bn a wireless control set loses its connéotion to the machine, an emergency sto
matically activated.

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

Start

5 subclause of ISO 19085-1:2017 is replaced by the following specific text.

op devices

achine and

al stopping
connection
es, control

p shall be

achine and

Cortrol power-on activation shall only be possible if all relevant safeguards are in place and operational.

Thi
6.8,

Cyc
and

5 is achieved by-the interlocking arrangement, including PL required, described in 5.6, §
The controlqpower-on device shall be protected against unintended actuation, e.g. by shi

e start or pestart shall only be possible after actuation of a control device provided for th
after.control power-on activation.

Thd

SRP/CS for control power-on and for interlocking of control power-on with safeguards sh

.5, 6.6 and
oud.

ht purpose,

all achieve

PL;

NOTE 1

=C.

No PL is required for cycle start and restart functions.

Closure of interlocking movable guards or moving away from a triggered ESPE or PSPE shall not lead
to an automatic restart of dangerous movements. For each restart, a deliberate action of the operator
is required, i.e. safeguard reset. If only one safeguard is triggered, safeguard local reset and cycle start
may occur at the same time.

NOTE 2  Dangerous movement means movement affecting the safety of the operator or other persons not the
integrity of the machine.

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

5.4.1 General
This subclause of ISO 19085-1:2017 applies with the following additions.

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

Stop initiated by opening of moveable guards or activation/triggering of the safety related control
system of a protective device shall be either a normal stop or an operational stop or an emergency stop.
If the macljine is divided into physically separated danger zones, actuators to be stopped may 'be*¢nly
those of the relevant danger zone. In this case, a local manual reset control device is required:

5.4.2 Narmal stop
This subclguse of ISO 19085-1:2017 applies.

5.4.3 Operational stop
This subclguse of ISO 19085-1:2017 applies.

5.4.4 Emergency stop
This subclguse of ISO 19085-1:2017 applies.

5.5 Braking function of tool spindles
This subclguse of ISO 19085-1:2017 applies with the following addition.

Only electific braking systems are allowed, except for a mechanical device for positioning and locking.

5.6 Mode selection

This subclduse of ISO 19085-1:2017-applies with the following addition, subdivided into further spe¢ific
subclauses|

5.6.1 General

In addition|to the requizements in ISO 19085-1:2017, 5.6 a) to d), the following requirements also a

de selection switch shall be located outside the hazards zone, e.g. on the main control panel
t reachable from inside the hazards zone;

b) the safeguarding requirements given in 5.6.2, 5.6.3 and 5.6.4 shall be effective in their respecfive

mode of operation.

NOTE In ISO 19085-1:2017, 5.6 d), “mode with lower safety measure” refers to MODE 2 or MODE 3, “mode
with higher safety measure” refers to MODE 1.

5.6.2 Machining mode [MODE 1]

In machining mode, movement shall only be possible when the interlocking moveable guards and
protective devices are in place and functional.

The safety related maximum speed of axes movement and spindle rotation shall fulfil the requirements
of 5.11 and 5.7.3 respectively.

12 © IS0 2017 - All rights reserved
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3 Machine setting mode [MODE 2]

In machine setting mode of operation, when moveable guards are opened and protective devices
disabled, any dangerous movement shall only be possible when all following requirements are met:

a)

spindle rotation, if provided, shall be controlled by a jog control together with an enabling control;

the jog control need not achieve any PLy;

b) only one powered (physical or virtual) axis movement shall be possible at a time; The SRP/CS for

A

d)

f)
g)

h)

5.6
For
pos
dis4
a)
b)

5.7

5.7
Thi

the selection of the axis shall achieve PL; = b;

o R

n enabling

control; the jog control need not achieve any PL;. The movement speed of each phygsicall axis shall

be limited to 2 m'min-1 according to 5.11. In addition, the movement speed of lifigar ¥
(i.e. axis, vector or tangential speed) shall be limited to 2 m-min-1 without PL;,e:gby Plj

if tool rotation is provided, it shall be limited to a maximum of 300 m'min-%

tool rotation shall stop in less than 2 revolutions after release of the jleniabling control
SRP/CS for monitoring the tool stopping in maximum of 2 revolution$yshall achieve PL; 3

speed monitoring in accordance with 5.7.3 shall be provided forspindle rotation;
unexpected movement of the automatic tool change mechanism shall be prevented

achieving PL;
provided;

initiation of any other dangerous movement shall be prevented. The SRP/CS for prg
unexpected start up shall achieve PL; = c.

4 Clamping device manual positioning'mode [MODE 3]

machines without bumpers or sensitive edges, trip bars or trip plates, in clamping dev|
tioning mode with laser indication fitted to the moving machining head, if front side safg
bled, any hazardous movementshall only be possible when all following requirements a

spindle rotation shall not be-allowed;

machining head movement in direction where crushing and shearing hazards may ocg
controlled by a jog.control together with an enabling control. This axis movement spe

limited to 10 m-min~1 according to 5.11. The jog control does not need to achieve any PL}.

Spindle Speed changing

1 Spindle speed changing by changing belts on the pulleys

irtual axis
G

device; the
G,

by SRP/CS

c. When crushing and shearing hazards“exist, two-hand control device shall be

vention of

ice manual
guards are
'e met:

ur shall be
ed shall be

controlled

5 Subclause of ISO 19085-1:2017 applies to milling aggregates with fixed spindle speed not

by mverter and for boring tools.

5.7.

2 Spindle speed changing by incremental speed change motor

This subclause of ISO 19085-1:2017 does not apply.

5.7.

3 Infinitely variable speed by frequency inverter

This subclause of [SO 19085-1:2017 applies with the following additions.

As an exception to speed monitoring with the selected speed as limit value, the monitoring may use the
maximum rotational speed of the tool.

© IS0 2017 - All rights reserved
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Unless the tool characteristics are automatically read from the tool, at least the maximum rotational
speed of the tool needs to be set by the operator after loading of the tool changing system or after
manual insertion of the tool. These stored data shall be displayed, and confirmed by the operator.
Alternatively, tool ID can be confirmed if already associated with tool maximum rotational speed.
When tool ID is edited, tool maximum rotational speed shall be confirmed.

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;).

NOTE During the next revision of this document, it is intended that it deals with requirements on tool
identification.

For spindlgs with speed pre-set at a fixed value and for spindles which are only capable of being\ysed
with boring tools, no speed monitoring is required.

5.8 Failyre of any power supply
This subclguse of ISO 19085-1:2017 applies with the following addition.

In the case|of machines incorporating pneumatic/hydraulic clamping of the werkpiece, in the event|of a
failure in the pneumatic or hydraulic power supply a normal or emergency, stop shall be activated.

5.9 Manual reset control

This subclguse of ISO 19085-1:2017 applies.

5.10 Enabling control
This subclguse of ISO 19085-1:2017 applies.

5.11 Machine moving parts speed monitoring

This subclguse of ISO 19085-1:2017 applies:

5.12 Timp delay
This subclguse of ISO 19085-1:201%applies.

5.13 Teleservice
This subclguse is specificto this document.
For machirles equipped with teleservice facility, the following requirements apply.

A secure cgnrection line shall be in place between the provider of the teleservice and customer.

The teleservice functions provided for diagnosis, functional software update and/or telecontrol shall
be enabled from the machine side.

Indication that the teleservice mode is activated shall be provided at the machine (no PL required),
e.g. by a message on the screen.

Any single machine shall be readily and clearly identifiable by the teleservice remote operator.

The emergency stop control function at the machine shall take precedence over any command issued by
the remote teleservice operator.

Any teleservice operation shall not activate control power-on, nor mode selection and shall neither
suspend nor reset any safeguard or safety function.
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Before software update, the machine shall be on, in normal stop condition and empty from workpieces.

The telecontrol shall be activated with the machine operator present at the machine. A warning shall
appear on the control panel stating that the operator shall check that all safeguards are in place and
operational, the machine is in automatic mode (MODE 1), and that the operator shall stay at the machine
during all telecontrol operation checking that nobody else is around the machine. A confirmation of the
above from the operator shall be required before starting the telecontrol function. (no PL required).

After the teleservice operations are accomplished, a message shall appear on the control panel stating
that the machine is ready to work.

Ver{fication: By checking the relevant drawings and/or circuit diagrams, inspection and relevant
funttional testing of the machine.

6 [Safety requirements and measures for protection against mechanical hazards
6.1| Stability

6.1)J1 Stationary machines
Thip subclause of ISO 19085-1:2017 applies with the following additions.
The same requirement apply to any auxiliary equipment, e.g_vacuum pump.

Uniptended dangerous movements of the machine or partof it caused by gravity, pressure dtc. shall be
avo|ded, e.g. by mechanical blocking devices capable of,withstanding the maximum load fof which the
maghine is designed.

6.1/2 Displaceable machines

Thip subclause of ISO 19085-1:2017 doesmot apply.

6.2| Risk of break-up during operation
Thip subclause of ISO 19085-1:2017 is replaced by the following specific text.

To feduce the probabilityof break up during operation, the requirements of 6.3 apply. To [reduce the
effect of break up durifig operation, the requirements of 6.9, 6.5.1 and 6.5.2 apply.

Verification: By chécking relevant drawings and inspection of the machine.
6.3| Toolholder and tool design

6.3{1-" “General

This subclause of [SO 19085-1:2017 applies with the following additions.

Hydrostatic tool fixing devices which are an integral part of the spindle or which are permanently
connected with it shall have an additional mechanical device to prevent loosening of the tool in case of
leakage in the hydrostatic system (see also 8.3).

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

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

The SRP/CS for interlocking between tool release and spindle rotation shall achieve PL, = c or consist
of two independent systems both achieving PL; = b.
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As an exception, tool release function may achieve PL; = b if there is an additional mechanical system
which prevents tool release during rotation.

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

6.3.2 Spindle locking
This subclause of ISO 19085-1:2017 applies.

6.3.3 Cipelarsaw-bladefixing-deviee

This subclguse of ISO 19085-1:2017 applies.

6.3.4 Flange dimension for circular saw blades

This subclguse of ISO 19085-1:2017 applies.
6.4 Braking

6.4.1 Brpking of tool spindle
This subclguse of ISO 19085-1:2017 applies

6.4.2 Mgximum run-down time

This subclguse of ISO 19085-1:2017 applies

6.4.3 Brhke release

This subclguse of ISO 19085-1:2017 applies
6.5 Safeguards

6.5.1 Fixed guards
This subclguse of ISO 19085-1:2017 applies.

6.5.2 Interlocking meveable guards

6.5.2.1 (eneral
This subclguséwof ISO 19085-1:2017 applies.

6.5.2.2 Movable guards with interlocking without guard locking

This subclause of ISO 19085-1:2017 applies.

6.5.2.3 Movable guards with interlocking and guard locking
This subclause of ISO 19085-1:2017 applies.

6.5.3 Hold-to-run control

This subclause of ISO 19085-1:2017 applies.
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6.5.4 Two-hand control

This subclause of ISO 19085-1:2017 applies.

6.5.5 Electro-sensitive protective equipment (ESPE)

This subclause of [SO 19085-1:2017 applies with the following additions.

If light barriers (AOPD) are used, the following requirements apply:

a)

If mounted horizontally:

b)

d)

Ifs
bet

6.5

Thi
sub

6.5
Ifp

2) the pitch between two elements shall be equal to or less than 180 mm;
3) the distance Cin Figure 10 between the active part of the light barriers,dnd the magq
part of the light barriers and fixed guards at the light barrier levels.shall not exceed

If mounted inclined:

horizontal projection;

2) the elements shall be mounted at a height between 400 mm and 800 mm above the

If mounted vertically, the elements shall be situated:

1) ataheight of 400 mm and 900 mm above the floor level, for two beams;

2) ataheight of 300 mm, 700 mm and1 100 mm above the floor level, for three beams
A manual reset control device shall'be provided.

ationary laser scanners are\used, the protected area of the scanner shall be situated
veen 100 mm and 400 mm above the floor level.

6 Pressure-sensitive protective equipment (PSPE)

clauses.

6.1 PreSsure-sensitive mats

essure-sensitive mats are used, the distance C in Figure 10 between the active part of t

the

L £ 1 .1 1l clhall s 4100 AR N dact D I 10 1
ITIAUITITIC dU UIIU TIIdU ICVUOT SIIdIT TIUU TALUTU 1UU 1IITIT dITuU UIIT UIoUdIILU LV TITN 11Ul C 1V U

active part of the mat and fixed guards at the mat level shall not exceed 80 mm.

A manual reset control device shall be provided.

© IS0 2017 - All rights reserved

1) the elements shall be situated at a height between 100 mm and 400 mm above the'floor level;

hine at the
light barrier level shall not exceed 100 mm and the distance D in Figliire”10 between the active
1) the pitch between two elements shall be equal to or,less' than 180 mm, measufed on the

loor level;

3) the horizontal distance between top and bottpm'ray shall be equal to or greater thap 400 mm.

at a height

5 subclause of 1SO-19085-1:2017 applies with the following addition, subdivided into further specific

he mat and
tween the
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Key
door with interlocking and guard locking

fixed gyard

front edge of the table

machinfing head enclosure limit position

active gart of the pressure-sensitive mats

reset d¢vice

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

minimym distance between machine and sjde fixed guards on front side when no bumpers are provided

minimym extension of protective devices

maximIm gap between machine and-pressure-sensitive mat/light barrier

maximyim gap between pressure-§ensitive mat/light barrier and fixed guards

b O O T > NN O U b W N R

loading/unloading zone
Figure 10— Position of guarding on machines with partial enclosure

Verification: By checking the relevant drawings, inspection of the machine, measurement, relevant tests
and relevant funetional testing of the machine.

6 5 6 2 Reaocuroe-cancitiva lhiza o
+J:0. rrecssurc—otirsSTave outrp TS

If pressure-sensitive bumpers are used to protect shearing, crushing and impact hazards caused by the
movement of machine part, the movement shall stop when pressure-sensitive bumpers are triggered.

The machines with pressure-sensitive bumpers shall pass the dynamic test according to Annex H.

Pressure-sensitive bumpers shall extend to the whole height of the machine's moving component that
can cause impact/crushing/shearing hazard up to a height (H) of 1 800 mm and from the edge inward
(distance D) up to at least 700 mm from the machine side accessible by the operator when machining
(see Figure 11). If it is necessary to position the clamping system in a distance more than 700 mm, the
bumper shall extended to this value or up to 850 mm, whichever is less.
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Verification: By checking the relevant drawings and/or circuit diagram, measurements, inspection of
the machine, relevant functional testing of the machine and relevant tests described in Annex H.

Key

6.5

Pre
doe

If pfessure-sensitive edges/trip bars/trip‘plates are used to protect shearing and crushi
sed by the movement of machine pafts, the movement shall stop when they are triggered.

cau

Maq
Ant

Pre
bot
ope
700
whi

Veri
the

&»}
2| i
B |
54 i
1 /i .
1
4-— | A 3
7,
bumper surface 4  rear machine side{notaccessible during
peripheral enclosure 5 curtain

front machine side

Figure 11 — Example of bumpep arrangement

6.3 Pressure-sensitive edges/trip bars/trip plates

ksure-sensitive edges/trip bars/trip plates ake permissible only when the maximum
s not exceed 25 m min-1,

hines with pressure-sensitive-edges/trip bars/trip plates shall pass the dynamic test a
ex H.

h vertically and horizontally inward up to at least 700 mm from the machine side accesg
rator when machining. If it is necessary to position the clamping system in a distance

mm, the pressure-sensitive edge/trip bar/trip plate shall extend to this value or up {
chever is less;

fication:“By checking the relevant drawings and/or circuit diagram, measurements, in
machine, relevant functional testing of the machine and relevant tests described in Anng

machining)

hxes speed

\g hazards

ccording to

ssure-sensitive edges, trip bars and trip plates shall extend around all shearing/crushing edges,

ible by the
more than
o0 850 mm

Epection of
x H.

6.6

Prevention of access to mnving parfe

6.6.

1 General

This subclause of ISO 19085-1:2017 applies with the following additions.

Access to moving parts shall be prevented as far as possible by fixed or interlocking moveable guards
extending from 180 mm up to at least 1 800 mm above the floor level, building together a partial or
peripheral enclosure.

©IS

02017 - All rights reserved
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Access to moving parts through the area of the machine that needs to be accessible for loading and
unloading the workpieces shall be prevented by one or more safeguards, described in 6.5, as follows.

a) Where using stationary protective devices as light barriers (including those with at least either the
receiver or the emitter being stationary), or stationary laser scanners or pressure-sensitive mats
to prevent access to the crushing, shearing or cutting area (protected zone):

1) the detection zone (light barrier, stationary laser scanners) or effective sensing surface
(pressure-sensitive mats) shall extend at least 850 mm from any crushing, shearing, drawing
in and entanglement point being in the closest possible position to the operator, measured in

ho

rizontal direction;

2) wlLere the protective device is divided into an active and an inactive part to allow the macllline

to

NOTE
protect

work in one area while the other area is accessible for loading/unloading:

the horizontal distance between the area accessible forloading/unloading and the prote
zone where the machine is working shall be at least 850 mm; if this saféty-distance f
below 850 mm, a normal stop shall be initiated;

the inactive part of such safeguarding shall be manually reset by(the operator before
machining head is allowed to traverse into this area; automatic«éset shall not be possi

The prevention of automatic reset is required since the operator can involuntarily release
ive safety device, e.g. by stepping or leaning onto the workpiece’support.

3) w

en a person is detected, a normal stop shall be initiated and the machining head shall {

within 700 mm. Alternatively, where only the speedlef the machining head is reduced
triggering the stationary protective device, the mdchine shall be equipped with additignal
bumpers or edges or trip bars or trip plates fulfilling, after speed reduction, the requiremd

fol

re

sh

b) Where
pressu
crushi

1) fol

st

2) fol
be]

th
NE
V3

the systems with only bumpers/edges/tripibars/trip plates given in b). Speed shal
Huced within 500 mm. After activation of'tlie limited speed, a manual reset control de
hll be activated to restore the full speed(

using only moving protective devices mounted to the moving part of the maching
re-sensitive bumpers, edges, trip bars, trip plates or laser scanner, to prevent access to
hg, shearing or cutting area (protected zone):

laser scanner, the safety'distance from the machining head enclosure, when it has come
p from the maximum.machine feeding speed, shall be at least 850 mm;

pressure-sensitive-bumpers, edges, trip bars, trip plates, the remaining safety dist3
tween the testprebe and any crushing, shearing, drawing in and entanglement point in
e machiningdead enclosure shall be at least y (see Figure 12):

550 mm, where openings height x for workpiece loading/unloading is up to 200 mm;

550 ¥ 34 (x - 200) mm, where openings height x is between 200 mm and 600 mm;

ted
alls

the
ble;
the
top
by

bnts
be
Vice

as
the

to a

nce
bide

3) m

stepping or leaning onto the workpiece support;

4) when moving protective device is triggered, a normal stop shall be initiated.

VITIg PrOteCtive Gevices Shatt also detect am operator if e 1as o comntact to the f1oor; 8. by

c¢) Where using moving protective devices mounted to the moving part of the machines, as laser
scanner, only for machining head speed reduction, together with pressure-sensitive bumpers or
edges or trip bars or trip plates for machining head stopping and preventing access to the crushing,
shearing or cutting area (protected zone):

1) machining head speed reduction shall be activated by triggering laser scanner, and the limited
speed value shall be monitored and allow the bumpers/edges/trip bars/trip plates to fulfil the
requirements defined in 2);

20
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2) the remaining safety distance referred to bumpers/edges/trip bars/trip plates between the
test probe and any crushing, shearing, drawing in and entanglement point inside the machining
head enclosure shall be at least y (see Figure 12):

y =550 mm, where openings height x for workpiece loading/unloading is up to 200 mm;
y =550+ 34 (x - 200) mm, where openings height x is between 200 mm and 600 mm;

3) laser scanner, pressure-sensitive bumpers, edges, trip bars and trip plates shall detect an
operator also if he has no contact to the floor, e.g. by stepping or leaning onto the workpiece
support;

4) no laser scanner manual reset is required when moving away from the area sdfeguarded by
laser scanner to restore the full machining head speed if bumpers/edges/trip(barsftrip plates
have not been triggered;

5) when bumpers/edges/trip bars/trip plates are triggered, a normal stopshall be initjiated.

Theg SRP/CS for ensuring the safety distance in a) 1), a) 2) and b) 1) and the remaining safety distance in
b) 2) and c) 2) shall achieve PL; = c.

Ungxpected restart by the closure of a movable guard shall be prevented. The SRP/CS for prevention of
restart shall achieve PL; = c.

N

a) Machining head enclosure above a solid table
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i

b) Machining head enclosure above supporting bars

Key

x  height ¢f opening for workpiece feeding y  remaining safety.distance

1 curtain 4  machining héad'enclosure

2 workpipce support 5 pressure:sensitive bumper/edge or trip bar
3 workpipce 6  machining head

“_ .n

Figure 12 — Safety distance “y” for machininghead enclosure above different types of
workpiece support

6.6.2 Guarding of tools

This subcljuse of ISO 19085-1:2017 is replaced by the following text, subdivided into further spe¢ific
subclauses|

6.6.2.1 NC boring machines

Boring mag¢hines designed.tonise only boring tools shall be guarded by one or any combination of
a) fixed guards and/or¥moveable guards with interlocking without guard locking, or

b) protective devices, e.g. light barrier (see 6.5.5 and 6.5.6).

Safety distprces from tools shall be at least (see Figure 12):

a) y =550 mm, where openings height x for workpiece loading/unloading is up to 200 mm;
b) y =550+ 3 (x-200) mm, where openings height x is between 200 mm and 600 mm;
c) accordingto ISO 13857:2008, except Tables 1 and 5, where height of the opening, x, exceeds 600 mm.

When additional equipment for sawing is provided with saw blade diameter higher than 125 mm,
measures to minimize the effect of ejection of tool parts or workpiece parts shall be adopted, e.g. saw
blade enclosing guard (see 6.9).

Verification: By checking the relevant drawings, inspection of the machine and relevant functional
testing of the machine.
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6.6.2.2 NCrouting machines and NC boring/routing machines

6.6.2.2.1 General

On NC routing machines and NC combined boring/routing machines, access to hazard zones shall be
prevented either by a peripheral enclosure or by a partial enclosure in accordance with the requirements
of 6.6.2.2.2 or 6.6.2.2.3, including, where appropriate, other safeguarding devices such as safety mats,
light barriers and/or pressure-sensitive bumpers.

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

6.6)2.2.2 Peripheral enclosure

Where entering the enclosure is necessary for setting, tool changing, cleaning or loadingunloading,
at lgast one door shall be provided and interlocked with guard locking to the,drives. Th¢ following
addjitional requirements apply:

a) |audible or visual warning (e.g. a yellow light) of impending start up shall be given if the operator
doesn’t have a complete view of the machining area from the cont¥rol position (see 8.1);

b) |emergency stop device shall be placed inside the enclosure if the operator does not havela complete
view of the machining area from the control position;

c) |each door shall be provided with its own manual reset:control device to reset its interlogking;
d) |itshall be possible to open each door from inside.

Thd characteristics of the guards shall conform t6,6.9 if they also have to prevent ejection pf machine
parfs or workpiece parts.

Verlfication: By checking the relevant drawings, measurements, inspection of the machine and relevant
funttional testing of the machine.

6.6J2.2.3 Partial enclosure

6.6)2.2.3.1 General
With the exception of thedoading and/or unloading zone, the requirements of 6.6.2.2.2 apply.
In addition, the following requirements apply.

a) |Access to the'rear zone of the machine through the area between the machine frame and the lateral
machinefences shall be prevented by a combination of protective devices and fixed or Interlocked
moyeable guards, e.g. a combination of a deterring/impeding device consisting of guardg extending
from a height of maximum 180 mm above floor level up to at least 700 mm above floor level and at

eight extending inwa a dista at lez ce Fi ke hnd a PSPE
(see 6.5.6); such PSPE may be a pressure safety mat laid on the top surface of the impeding device
or a trip plate replacing such top surface, both 400 mm wide.

As an exception, a PSPE according to the previous paragraph is not required for machines without
option for alternating loading, protected with stationary protective devices as light barriers or
stationary laser-scanner or pressure safety mats extending up to the lateral machine fences.

b) Tool crushing/shearing points to be taken into account refer to the tool periphery of any rotating
tool being in the closest possible position to the operator; see Figures 12 a) and b) when using
pressure-sensitive bumpers or trip bars or pressure-sensitive edges and 6.6.1.

Verification: By checking the relevant drawings, inspection of the machine, measurement, relevant
functional testing of the machine.
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6.6.2.2.3.2 Openings guarded by curtains

Openings in the partial enclosure necessary for machining shall be kept as small as possible. The height
(distance x in Figure 12) of the opening, measured from the work piece clamping surface to the lower
edge of the partial enclosure, shall not exceed 600 mm.

Curtains shall cover all these openings to protect against ejection of parts of milling tools and/or of saw
blades and/or parts of the workpiece.

For the curtains, the following requirements apply:

a) the curtair'sfreeendomitswhote lcugth shattextendtothetowestsurfaceonrwhichthe-wor }\p ece
can belclamped;

b) the curtain shall be located so that it cannot come in contact with any tool that can be mounted |nto
the mgchine when it is used as intended;

c) the cuftain shall be made of a minimum of six layers of stripes overlapping ényone half with a
maxinjum width of 80 mm;

d) the curtain shall pass the impact test specified in Annex F;

e) the curtain shall pass the wear test specified in Annex G.

As an excgption, curtains are not required on NC routing and/or-boring machines where all of|the

following donditions are met:

— compléx milling tools according to EN 847-1:2013 are notallowed (see 8.3.2);

— the milling tool's maximum diameter allowed does nat exceed 60 mm;

— the wiflth of the openings for workpiece loading/unloading at any point does not exceed 100 mm;

— the sawv blade's maximum diameter allowed does not exceed 125 mm.

The curtaihs may be raised during operation,if:

1) only bgring units, edge-banding aggregates, assembly unit or dowel devices are used; and

2) the rotation of any other spifidle or unit is prevented once the curtains have left the guarding
positidn.

The SRP/CS for this interlocking shall achieve PL; = c.

Verification: By checkirigthe relevant drawings, inspection of the machine, measurement, relevant tgsts

described 1

6.6.3 Gu

n Annex/#and Annex G and relevant functional testing of the machine.

arding of drives

This subclause of TSO19085-172017 appties with the following additions:

Interlocking moveable guards shall be provided in any case with guard locking according 6.5.3.

6.6.4 Guarding of shearing and/or crushing zones
This subclause of ISO 19085-1:2017 is replaced by the following specific text.

Crushing hazard between moving parts (table or machining head) and fixed guards shall be avoided
by dimensioning the machine such that a minimum distance of 500 mm between the extreme
positions of the moving part (table or machining head) and the side fixed guards is ensured at front
side (see dimension A in Figure 10). This requirement does not apply on the rear side where access is
prevented by a fence.
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As an exception, minimum distance A can be reduced to 300 mm where sensitive bumpers or edges are
provided to prevent crushing hazard to the whole body.

The minimum distance defined above shall be ensured by mechanical end-stops.

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

the

6.7
Thi

machine and relevant functional testing of the machine.

Impact hazard

s subclause of ISO 19085-1:2017 applies with the following additions.

The detection zone when using light barriers or laser scanners or the effective sensing\su
using pressure-sensitive mats shall extend at least 700 mm from any impact point being in

pos

Kible position to the operator, measured in horizontal direction (distance B of-Figure

only impact hazards from machining head or table exist.

The limited speed shall be monitored according to 5.11.

6.8| Clamping device

Thip subclause of ISO 19085-1:2017 is replaced by the following text)

Where powered clamping is provided, crushing hazards shall be prevented by one of th

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 f
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 adjust
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|
and guard to less than 6 mm;-the maximum extension of the clamp outside the guar
exceed 6 mm;

e) [limitation of the clapap closing speed to 10 mm s-1 or less.

Thg SRP/CS for preyention of unexpected activation of second stage clamping force in b) sh

PLy

=b.

Theg SRP/CS for the limitation of the clamp closing speed in €) shall achieve PLy = b.

Wh
ISO

bre  pneumatic or hydraulic clamping is provided, the requirements of ISO 441
4414:2010 shall be met.

rface when
the closest
10), where

e following

pr the first

hble device

workpiece
d shall not

all achieve

3:2010 or

When powered clamping is selected (vacuum, pneumatic or hydraulic], the following requirements apply:

1y

2)

3)

©IS

feed and spindle rotation shall be interlocked so that axes and/or spindle movements cannot start
and run until clamping pressure/vacuum supply for clamping is available (no PL is required for

interlocking);

in the area where the workpiece is processed, the release of clamping pressure/vacuum during
rotation of the spindle shall only be possible if the machining head is in the rest position and the

integrated feed has stopped. (no PL is required for interlocking);

where twin table or separate loading/unloading sections are provided, the requirements
of clamping pressure/vacuum stated in 2) only apply for the part of the machine where

for release
machining

is under progress. Release of clamping pressure/vacuum on the table where no machining is in

02017 - All rights reserved
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progress shall only be possible when the corresponding table has come to rest. (no PL is required
for interlocking);

4) forvac

i)

uum clamping:

the vacuum sensor shall achieve at least PL = b;

ii) the vacuum sensor shall be adjustable and the lower limit shall be 25 % of the rated under
pressure and shall be located as close as possible to the table;

iii) the loss of vacuum shall initiate the machine operational stop or emergency stop.

6.9 MeaLures against ejection

6.9.1 Ge|
This subclz
Anti-splint

Direct ejec
guards fro

have openilngs for workpiece loading/unloading, processing and/or feeding, curtains shall be provi

except for {
or the mac

As exceptigns:

direct
level o

residu

6.9.2 Guards materials and characteristics

6.9.2.1 (

This subcl

For machines designed to-Usé milling tools or saw blades, guards shall be of class A. As an except

only for pr

NOTE
boring tool4

ejection to the side through the space between the clamping bars is considered to be an accept

o requirenient for guards’ materials and characteristics need to be defined to prevent ejection f]

neral
use of ISO 19085-1:2017 applies with the following addition.
er and anti-kickback devices are not relevant/applicable.

Lion of parts of the tool or parts of the workpiece in any direction ‘shall be prevented by fj
m 180 mm up to at least 1 800 mm above the floor level. Where'those fixed guards nee

he case given in 6.6.2.2.3.2. Fixed guards and curtains may.be mounted to the machine b
hining head.

ejection through the space between the clamping bars shall be prevented up to the lov
h which the workpiece can be clamped only at'the front and at the rear by fixed guards;

h1 risk.

hoice of guards’ class

use of ISO 19085-1:2017 applies with the following additions.

bventing ejeetion from saw blades guards shall be of class B.

, edge-banding aggregates, assembly units, dowel devices.

xed
d to
led,
ody

yest

hble

ion,

rom

6.9.2.2 (

juards of class A

This subclause of ISO 19085-1:2017 applies.

6.9.2.3 Guards of class B

This subclause of ISO 19085-1:2017 applies.

6.10 Wor

kpiece support and guides

This subclause of ISO 19085-1:2017 applies with the following addition.

Examples of workpiece supports are solid table and supporting bars (see Figure 12, key 2).
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7 Safety requirements and measures for protection against other hazards

7.1

Fire

This subclause of ISO 19085-1:2017 applies.

7.2

7.2.

Noise

1 Noise reduction at the design stage

Thip subclause of ISO 19085-1:2017 applies with the following additions.

Other major noise sources are

a)
b)

7.2
Thi
The

7.3
Thi
Uni
Sys

neg

A i
cap

7.4

7.4

axle drives, and

clamping, i.e. any of the following clamping system:
1) vacuum system including vacuum pump;

2) pneumatic system;

3) hydraulic system.

2 Noise emission measurement
5 subclause of ISO 19085-1:2017 applies with the folowing addition.

operating conditions for noise measurementshall comply with Annex E.

Emission of chips and dust
5 subclause of [ISO 19085-1:2017 applies with the following additions.

htended access to the rotating tool through any dust extraction outlet with disconnect
em shall be impeded. The.requirements of ISO 13857:2008 shall not be applied here
htive impact on the extraction of chips and dust.

eans shall be provided to improve the efficiency of guiding the chips and dust to the op4q

Electricity

1 . General

ed exhaust
due to the

ning of the

fure device, e.g. adéeflector mounted to the tool or brushes mounted around the machining head.

Thi

5 subclause of ISO 19085-1:2017 applies.

7.4.2 Displaceable machines

This subclause of ISO 19085-1:2017 does not apply.

7.5

Ergonomics and handling

This subclause of ISO 19085-1:2017 applies with the following addition.

The height of the workpiece support surface should be between 750 mm and 900 mm above the floor
level. Deviation to such dimensions may apply due to the size of the workpieces.

©IS
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7.6 Lighting

This subclause of ISO 19085-1:2017 applies.

7.7 Pneumatics

This subclause of ISO 19085-1:2017 applies.

7.8 Hydraulics

This subclg

7.9 Elec

This subcl

7.10 Las¢€
This subcl

7.11 Stat
This subclg

7.12 Errd
This subclg

4 0p4m 3
ruse of 1SO-19085-1:2017appties:

tromagnetic compatibility

use of [SO 19085-1:2017 applies.

r

use of ISO 19085-1:2017 applies.

c electricity

use of [SO 19085-1:2017 applies.

rs of fitting
use of ISO 19085-1:2017 applies.

7.13 Isolation

This subclg

use of [SO 19085-1:2017 applies.

7.14 Maintenance

This subcl

8 Infor

8.1 War
This subclg
An audible

use of ISO 19085-1:2017 applies.

mation for use

ning deviees
use ofISO 19085-1:2017 applies with the following additions.

ar-yisual warning (e.g. a yellow light) of impending start up of machines fitted with ac

door to per
complete v

ipheratenctosurestrattbe provided; if fromr threcontrotpositiomr the operatordoes ot ha
iew of the machining area; see 6.6.2.2.2 a).

8.2 Marking

8.2.1 General

This subclause of ISO 19085-1:2017 applies.

8.2.2 Ad

ditional markings

This subclause of ISO 19085-1:2017 does not apply.
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Instruction handbook

8.3.1 General

This subclause of ISO 19085-1:2017 applies.

8.3.2 Additional information

This subclause of ISO 19085-1:2017 is replaced by the following specific text.

ThefeHewingadditiona-nfermationshall-beprovidedin-theinstruetion-handbook:
a) |instructions for safe use shall also include:
1) the correct selection of milling tools for each operation, which includes precautipns during
machining as
i) therange of milling tool diameters and lengths which are suitablefor the machine, and
ii) that only milling tools with a cutting diameter below 16 mim/shall be used or nlilling tools
with a cutting diameter above 16 mm and/or saw blades*beth manufactured in faccordance
with EN 847-1:2013 and EN 847-2:2013 shall be used;
2) information regarding the requirements for other tools, e.g. boring tools, sanding yheels, etc.
that can be used on the machine;
3) information that the pull-in force of spindles of ' HSK clamping systems shall be pgeriodically
checked by personnel authorized by the mamufacturer, including the intervals;
4) where applicable (see 6.6.2.2.3.2), infofmation not to use complex milling tools a¢cording to
EN 847-1:2013;
b) |warnings regarding residual risks shall'also include:
1) recommendation that the off>cut is either clamped, e.g. by mechanical clamp, or [completely
machined prior to its detachment to avoid the risk of off-cut ejection;
2) reminder not to remove chips while the tool is running and the machining head i4 not in the
rest position;
3) reminder to take precautions to reduce the risk of production of ignition sources;
4) where applicable, reminder to be aware about the residual risk of parts being ejefted to the
sides through the space between the clamping bars;
c) |instructions about protective device tests, method and frequency shall also include:
1), ‘curtain maintenance by checking the of absence of damage (at least each month);
2) vacuum clamping by functional test;
d) instructions for setting the machine and precautions during setting:

1y

2)
3)

4)

that during setting, it shall be verified that no contact exists between non-rotating tools and

any workpiece clamping device or machine element;

instructions for clamping device mounting, setting and use;

information regarding the required clamping pressure (e.g. vacuum and minimum clamping

surfaces of the workpiece if the machine is fitted with vacuum clamping);

adjustment method for the pressure devices and the method for fixing auxiliaries;

© IS0 2017 - All rights reserved
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Verification

30

5) method for choosing the spindle speed, taking into account the work to be done and the
tool used; the relationship between the tool diameter, the cutting length and the maximum
rotational speed of the spindle is important; examples may be given for the most common
cutting lengths;

6) instructions for the use of special equipment, e.g. gauges for setting the tool when machine is at

as

tandstill;

7) instruction for adjustment and use of the safeguarding prescribed in 6.6.2;

for machines equipped with hydrostatic tool-fixing facilities, only tool-fixing devices with

additid
hydros

Nal mechanical device to protect against l100sening of the tool In case of leakage in|the
tatic system shall be used.

- By checking the information given in the instruction handbook and relevant drawings.
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Annex A
(informative)

Performance levels required

This annex replaces [SO 19085-1:2017, Annex A and gives a qu1ck—v1ew summary of the performance

lev and detailed
explanations, refer to Clauses 5 and 6
Table A.1 — Performance Level (PL) required for machine safety functions
Ar¢a No |Safety functions/devices PLy Clause,in Clapse in this
ISO 19085-1:2017 | d¢cument
Staft 1 Control power-on c 53
2 Interlocking of control power-on with c 53
safeguards
Stop 3 Normal stop (braking function excluded) c 5.4.2
4 Monitoring of the stand-still condition during o 5.4.3
operational stop
5 Emergency stop (braking function excluded) o 5.4.4
Brdking 6 Braking function b/c 5.5
7 Interlocking of brake release o 6.4.3
8 Interlock between brake releage/and spindle c 6.4.3
drive motor
Mofle 9 Mode selection c 5.6
selgction 10 |Selection of the axis:(physical or virtual) b 5.6.3
11 |Axis movement speed limitation C 5.6.3
12 |Monitoring ofthe tool stopping in maximum of c 5.6.3
2 revolutions after hold-to-run release
13 |Prevention of unexpected start of tool change c 5.6.3
meghanism
14 |Prevention of start-up of any other dangerous o 5.6.3
movement
Spihdle 15 |Speed indication b 5.71
speed 16 |Infinitely variable speed monitoring c 5.7.3
Corjtrols 17 |Manual reset o 59
18 |Enabling o 5.10
19 |Axes limited speed monitoring c 511
20 |Time delay o 5.12
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Table A.1 (continued)
Area No |Safety functions/devices PL, Clause in Clause in this
ISO 19085-1:2017 | document
Safeguards |21 |Hold-to-run c 6.5.3
22 | Two-hand control c 6.5.4
23  |Interlocking with ESPE c 6.5.5
24 |Interlocking with PSPE c 6.5.6
25 |Interlocking of moveable guards c 6.5.2.2
2U IlltUl IUL}\ills VVitll guax d IUL}\ills Uf lllUVCd‘U‘lC C U.5.2.3
guards
27 |Observance of safety distance in the loading/ c 6.6.1
unloading area
28 |Observance of remaining safety distance in c 6:6.1
the loading/unloading area
29 |Prevention of unexpected restart by closure c 6.6.1
of moveable guards
30 |Interlocking of curtain raised position with c 6.6.2.2.3.2
any other spindle rotation
Tool 31 |Interlocking function of tool release with c 6.3.1
holder spindle standstill detection
Powered 32 |Limitation of clamping closing speed b 6.8
clamping to 10 mm/s
33 |Prevention of unexpected activation of b 6.8
second clamping force stage
34 |Detection of vacuum loss in vacuum clamping b 6.8
systems
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Annex B
(normative)

Test for braking function

This annex of ISO 19085-1:2017 applies.
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Annex C
(normative)

Stability test for displaceable machines

This annex of ISO 19085-1:2017 does not apply.
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Annex D
(normative)

Impact test for guards

This annex of ISO 19085-1:2017 applies.
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Noi

Annex E
(normative)

se emission measurement for machines not in ISO 7960

E.1 Gengeral

This subclguse of [SO 19085-1:2017 applies.

E.2 Madhine operating conditions for testing

This subclguse of ISO 19085-1:2017 applies with the following additions.

The machine shall be tested under the following conditions:

a) under po load in accordance with specifications in ISO 19085-1:2017, 5:4.2.2;

b) loaded as specified in Tables E.1 and E.2. The measurement résult is the average of a series of
at leagt three operations, in accordance with 1SO 19085-1:2017, 5.4.2.2. During the first and [last
part of the work cycle, when the tool enters or leaves the wotkpiece, a higher level of noise may be
emitted. These parts of the operating cycle shall not be included in the measurement;

c) integrating sound level meters shall be used.

E.3 Microphone positions

E.3.1 Ogplerator position microphonelocation

This subclguse of ISO 19085-1:2017 is replaced by the following specific text.

The microphone used to measure the-emitted noise at the position of the operator shall be situate as

follows:

a) 1,5 m gbove floor level ahd

b) for machines with«<hange loading in front of the middle of the machining station, 0,5 m along|the
x-axis |n front of the'middle of the reference box (machine or enclosure surface), or

c¢) 0,5 m |n front.of the front line of pressure-sensitive mat or light barrier in front of the machining
station).

For “large” machinery, where one or more dimensions of the machine exceed 7,0 m, instead of the sound
power level, the equivalent continuous sound pressure level at specified positions around the machine
shall be declared, at a distance of 1,0 m from the surface of the machine, and at a height of 1,6 m from
the floor or access platform.

E.3.2 Other measure microphone positions

This subclause of ISO 19085-1:2017 applies.

E.4 Testreport

This subclause of ISO 19085-1:2017 is replaced by the following specific text.
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The test results and the operating conditions shall be recorded and reported as follows:

For

e.g.
the

The forms in Tables E.1 and E.2 may be copied, modified and distributed free of charge,

For NC routing machines, classified as ISO 7984:1988, 12.315.19, according to Table E.1.
For NC boring machines, classified as ISO 7984:1988, 12.49, according to Table E.2.

For NC combined routing and boring machines, two different measurements in accordance with
[SO 19085-1:2017, 5.4.2.2 shall be performed, one on routing unit to be reported in compliance with
Table E.1 and one on boring unit to be reported in compliance with Table E.2.

machines where the data required in the following data sheet sections are not applicable,

= H 1ol | s 1 s 'S £l roalod 43 P2 FV d clhall i 3
TCgar arirg SpPrarC— S Pttt OT O UT UTatrCtlT,trCc Ot TanCt OpP CT atrity COTIaTtIoT S aSCU—STrarr
e -SP P . P g e given in

test report.

T4gble E.1 — Data sheet for NC routing machines and routing units of NC cembined royiting and

boring machines.

Marfhine data Make:

Model:

Year of manufacture: Serial no.:

Overall dimension of machinea

Length l;: mm  Widthly: mm Height 13: mm

Nominal spindle speed Spindle speed Machining head
min-1 min-1 assembly

O Attached frequency converter O Separate frequency convertef

| Attached.static converter O  Change loading
a Those elements which protrude-frrom the machine and which are not likely to contribute to the nojse emis-
siof (e.g. hand-wheels, levers).amay be disregarded.
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Machine Remarks/description
installation Machine installed according to yes [
manufacturer's recommendations no 0O
Machine installed with dust extraction yes [
according to manufacturer's specifications pno 0O
Machine mounted on vibration damping/ Yes O
material no— 1
o . . yes [
Machine fitted in separate noise enclosure O
no
Machine equipped with integral noise yes [
enclosure no O
Machine equipped with noise reducing yes [
hood no [
: yes O
Other noise control measures
no [l

Testing material

Material
Moisture content
Board thickness
Board length
Board width

Previous processing

Particle board, three:layer construction

6% to 10 %
16 mm
800 mm

600 mim to 800 mm, processed down to a final width

of @pproximately 300 mm
None
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Cutting principle: cutter rotation against the feed

Testing Routing particle board edges Standard Conditions
operating condition(s) |chosen
arrangement ! within
! permitted
| range or
‘ conditions
deviating
1 from
standard
3
-
Key
1 router bit
2 particle board
3 cutting depth
Direction of work: x-axis, i.e. on the front edge on the side facing the logding
position.
Position of the warkpiece: in the middle of the table for machines with (11‘1e table
or two synchronized tables or against the right side of the left table for jnachines
with two-independent tables.
Toopl and cutting |Type oftool:
data Router bit with shaft, carbide-tipped, straight not
interrupted knife-edges.
Spindle speedb min-1 18 000
Cutting circle diameter mm 25
Cutting speed m s-1
Number of knives 2
Cutting knife length mm 40to 50
Cutting depth mm 5
Feed rate m min-1 6

b The spindle speed should be chosen as near as possible to 18 000 min-1.
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Photo or detailed
illustration of the
machine tested

Testing laboratory

Firm/Institution:

Address:

Telephone:

Date:

Signature

Test carried out:
Place:

Date:

40

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=4a1acc8dce9068d02784a30aa5f9d590

ISO 19085-3:2017(E)

Table E.2 — Data sheet for NC boring machines and boring units of NC combined routing and
boring machines

a Those elements which protrude from the machine and which are not likely %o contribute to the no
siof (e.g. hand-wheels, levers) may be disregarded.

Machine data Make:
Model:
Year of manufacture: Serial no.:
Overall dimension of machine?
Length l1: mm  Width I;: mm Height 13: mm
Nominal spin::lle speed Spindle s1peed Machining head
min- min- assamblu
Y
O Attached frequency converter O Separate fréqurency convertef
O Attached static converter O Changeteading
se emis-
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Machine
installation

Machine installed according to yes
manufacturer's recommendations no
Machine installed with dust extraction yes

according to manufacturer's specifications pg

Machine mounted on vibration damping/ Yes

isolation material

no

Remarks/description

T

es
Machine fitted in separate noise enclosure y
no
Machine equipped with integral noise yes
enclosure no
Machine equipped with noise reducing yes
hood no
. yes
Other noise control measures
no

0 I I o O 0 A

Testing material

Material

Moisture content
Board thickness
Board length

Board width
Previous processing

Particle board, three:layer construction

6% to10 %

16 mm

800 mm

600 mim to 800 mm
none
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Testing Reeving particle board bores Standard Condition
operating condition(s) chosen within
arrangement 1 a permitted
P range or
00000———— 0000———— conditions
© . .
0000000 deviating
from
standard
Key
1 10 bores
a distance between series of bores
Position of the work piece:
In the middle of the table (one table or two
synchronized tables) or against the right side
of the left table (two independent tables).
Topl and cutting |Type of tool:
data Multi-boring unit with bits, two flutes and centre
point, left or right hand
Spindle speedb min-1 6 000
Number of bits n 10 or max.
permissible
Bit diameter mm 8
Bit working length mm 50
Pitch mm 32 or
manufacturer's
specification
Minimum distanee a mm 70
between a sériés of 10 bores
Feed rate.for boring m min-1 1
b The spindle speed should be chosen as near as possible to 6 000 min-1.
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Photo or detailed
illustration of the
machine tested

Testing laboratory

Firm/Institution:

Address:

Telephone:

Date:

Signature

Test carried out:
Place:

Date:
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Annex F
(normative)

Impact test for curtains

This annex is specific to this document.

F.1| General

Thif annex defines tests for curtains used on NC routing machines and combined bhoring gnd routing
machines, in order to minimize risks of ejection of parts of tools and/or parts pf-workpiecef out of the
working zone.

Thig Annex applies to curtains, as well as to samples of curtains.

Thip test reproduces the hazard of the ejection of parts of tools andyer parts of workpiecgs. The test
allows estimating the retention capacity of curtains against penetration and dislodgemerjt from the
machine by ejected parts from machine.

F2| Testing equipment

The test equipment shall be in accordance with 1S0,49085-1:2017, D.2.
The effect of air flow for the propulsion of the.projectile on the curtain if any shall be avoid¢d, e.g. by a
platle with a hole for the projectile passage.

E.3| Projectile
Theg shape, mass and dimensions,of projectiles shall be according to ISO 19085-1:2017, D.3.1 pnd D.3.2.

F.4| Sampling and supporting of curtain under test
The curtain support-shall be able to maintain the fixed part of the curtain in position duringthe test.

The curtain’s stripes fixing shall be identical to that used on the machine for which thel curtain is
des|gned.

The test.sample shall have dimensions not wider than the minimum width of the curtpin system
m01|mted on the machine.

E5 Test procedure

The impact test shall be performed with the projectile indicated in F.3 and with an impact speed of
70 m-s-1 + 3,5 m-s-1. Impact shall be as square as possible to the curtain surface.

The projectile shall hit the stripes at the target point at a height equal to half of curtain height
(see Figure F.4) and located as shown

a) inFigure F.1 for straight curtain system,
b) in Figure F.2 for curtain system arranged at an angle, direction of angle bisecting, and

c) in Figure E.3 for curtain system arranged in a curved way, direction square to the curve tangent.
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As an exception, for curtains with a height greater than 400 mm, the target point shall be positioned
vertically at 200 mm from the bottom edge of the curtains.

Key
1
2
3

Key
1
2
3
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]
L]

Dimensions in millimetres

propuls
target
curtain

propuls
target

curtain

ion device

oint

Figure F.1 — Top view of the test arrangementfor straight curtains

ion devicé
oint

300+100

400

L]

300+100

400

Dimensions in millimdtres

Figure F.2 — Top view of the test arrangement for angled curtains
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Dimensions in millimetres

L]

300100 400

Key
propulsion device
target point

curtain
Figure F.3 — Top view of the test arrangement for curved curtains

The distance between the target and the exit of the projectile from the propulsion device shall be in a
range between 200 mm and 400 mm (see Figures F.1, F.2.and E.3).
Fiv¢ tests shall be carried out and the projectile tip,shall hit a different stripe set at each test.

/%/1

2

< | 3

wi2

Key]
support

target point
curtainsstripes

height of the stripe set

h: lheight of the target point

w  width of the stripes

Figure F.4 — Target point for curtains

F.6 Results

The projectile shall fall within the virtual vertical plane square to the barrel axis located at a distance
0of 400 mm from the rear limit of the curtain over the horizontal plane passing through the bottom edge
of the test sample (see Figures F.1, F.2, F.3, F.5 and E.6).
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Dimensions in millimetres

L]
L

300+100 400

Key
1 propulgion device
2 targetfoint

3 curtain

Figure F.5 — Examples of trajectories giving positive test result
Dimensions in millimdtres
T 1 -
3/
1 2
‘/
I (SN Vi
\\\\\\
\\\
AN
N\
3004100 | |, 400 |
Key

1 propulgion device
2 target foint
3 curtain

Figure F.6 — Example of trajectories giving negative test result
E7 Assessment
The test is passed if all of the five tests show positive results as per F.6 and Figure F.5.

E8 Testreport
The test report shall contain, at the minimum, the following information:

a) date, place of the test and name of the testing institute;
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b) projectile mass, dimensions, speed;

c) applicantidentification;

d) design, material and dimensions of the test object;
e) clamping or fixing of the test object;

f) direction of shock, point of impact of the projectile;

g) testresult.
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Annex G
(normative)

Wear test for curtains

This annex is specific to this document.

G.1 Ge

This ann

This test nj
friction on

G.2 San

The full cu
or workpig

a) melam

b) solid v
80 m
Both work

direction p

e:]zefines the wear tests for curtains used on NC routing and NC boring and routi‘ﬁj’machi
/

A
Q’\

ral

ethod reproduces the curtains wear on NC routing and NC boring and ro@g machine
the workpieces during longitudinal and/or lateral movement of the ma@ ng head.

O

plings dimensions, characteristics and arrangemeg\t\%

Ftain set of the machine shall be tested against two workpie{g samples mounted on the t
ce support made of the following materials: Q

ine laminated panel, 20 mm thick and 200 mm wides\ Figures G.1 and G.2);

food bars of oak, 120 mm high (or the maxim
wide (see Figures G.3 and G.4).

u,&\%apacity of the machine, the lowest)

N

biece samples shall be as long as the maxir@gﬁ workpiece length that can be machined in
erpendicular to the curtain movemenl;@d placed along this direction.

N
S

Dimensions in millime

\J

[nes.

5 by

hble

and

the

tres

Key

curtain

P‘%Nl\)b—*

clamping surface

arranged in one direction

melamine laminated test panel
maximum workpiece length in the direction perpendicular to curtain movement
length of the curtain

Figure G.1 — Melamine laminated test panels and curtain arranged in one direction
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Dimensions in millimetres

2 -
Ve
L
Key
1 |clamping surface
2 |curtain arranged in two direction
3 |melamine laminated test panel
W |maximum workpiece length in the direction perpendicular to Q in movement
L |length of the curtain

N

Figure G.2 — Melamine laminated test pan@k and curtain arranged in two directions

A\ Dimensions in millimetres

cl ng surface

c@ain arranged in one direction

solid wood test bar

maximum workpiece length in the direction perpendicular to curtain movement
length of the curtain

hgww.—x

Figure G.3 — Solid wood test bars and curtain arranged in one direction
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