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European foreword

This document (EN 15163:2017) has been prepared by Technical Committee CEN/TC 151 “Construction
equipment and building material machines - Safety”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by December 2017, and conflicting national standards shall be
withdrawn at the latest by December 2017.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 15163:2008.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association and supports essential requirements of EU Directive(s).

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this document.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus,
Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany,
Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland,
Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.
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Introduction

This document has been prepared to be a harmonized standard to provide one means of conforming to the
essential health and safety requirements of the Machinery Directive and associated EFTA Regulations.

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

This document is of relevance, in particular, for the following stakeholder groups representing the market
players with regard to machinery safety:

— machine manufacturers (small, medium and large enterprises);
— health and safety bodies (regulators, accident prevention organizations, market surveillance, etc.)
Others can be affected by the level of machinery safety achieved with the means of the document by the

above-mentioned stakeholder groups:

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

— machine users/employees (e.g. trade unions, organizations for people with special needs);

— service providers, e.g. for maintenance (small, medium and large enterprises);

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

The above-mentioned stakeholder groups have been given the possibility to participate at the drafting

process of this document.

The machinery concerned and the extent to which hazards, hazardous situations or hazardous events are
covered are indicated in the scope of this document.

When requirements of this type-C standard are different from those which are stated in type-A or type-B
standards, the requirements of this type-C standard take precedence over the requirements of the other
standards for machines that have been designed and built according to the requirements of this type-C
standard.
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1 Scope
This European Standard deals with all significant hazards, hazardous situations and events, as listed in
Clause 4, which are relevant to diamond wire saws, as defined and listed in Clause 3.

Diamond wire saws may be used in quarries or in sawmill for cutting natural stones (e.g. marble, granite),
when they are used as intended and under conditions of misuse which are reasonably foreseeable by the
manufacturer (see Clause 4).

This European Standard specifies the appropriate technical measures to eliminate or reduce risks arising
from the significant hazards.

This European Standard deals only with diamond wire saws using coated diamond wire as tool.

This European Standard deals all significant hazards that may occur within the expected lifetime of the
machinery including the phases of transport, assembly, dismantling, disabling and scrapping.

This European Standard does not deal with the significant hazards arising by the use of other
facilities/devices not described in this document, that may be fitted on the machines or that may be used
during the work cycle.

This European Standard does not deal with:

— operation under extreme ambient conditions (outside the limits defined in EN 60204-1:200&);

— upstream and downstream conveying elements, not integrated with diamond wire saws, for
transporting of the work-pieces.

This European standard is not applicable to machines which are manufactured before the date of
publication of this document by CEN.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

N 166:2001|, Personal eye-protection - Specifications

EN 207:2017, Personal eye-protection equipment — Filters and eye-protectors against laser radiation (laser
eye-protectors)

EN 863:1995, Protective clothing - Mechanical properties - Test method: Puncture resistance

EN 1005-2:2003+A1:2008, Safety of machinery - Human physical performance - Part 2: Manual handling of
machinery and component parts of machinery

EN 1005-4:2005+A1:2008, Safety of machinery - Human physical performance - Part 4: Evaluation of working
postures and movements in relation to machinery

EN 1037:1995+A1:2008, Safety of machinery - Prevention of unexpected start-up

EN 1837:1999+A1:2009, Safety of machinery - Integral lighting of machines

EN 13087-3:2000, Protective helmets - Test methods - Part 3: Resistance to penetration
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EN 50370-1:20085, Electromagnetic compatibility (EMC) - Product family standard for machine tools - Part 1:
Emission

EN 50370-2:2003, Electromagnetic compatibility (EMC) - Product family standard for machine tools - Part 2:
Immunity

EN 60204-1:2006, Safety of machinery - Electrical equipment of machines - Part 1: General requirements (IEC
60204-1:2006)

EN 60529:1991, Degrees of protection provided by enclosures (IP Code) (IEC 60529:1989)

EN 60825-1:2014| Safety of laser products - Part 1: Equipment classification and requirements (IEC
608251:2014)

prEN 61439-1:2016, Low-voltage switchgear and controlgear assemblies - Part 1: General rules (IEC 61439-
1:2016)

EN ISO 3744:2010}, Acoustics - Determination of sound power levels and sound energy levels of noise sources
using sound pressure - Engineering methods for an essentially free field over a reflecting plane (SO 3744:2010

EN ISO 3746:2010, Acoustics - Determination of sound power levels and sound energy levels of noise sources
using sound pressure - Survey method using an enveloping measurement surface over a reflecting plane
746:2010

EN ISO 4413:2010, Hydraulic fluid power - General rules and safety requirements for systems and their
components (IS0 4413:2010
EN IS0 4414:2010, Pneumatic fluid power - General rules and safety requirements for systems and their
components (SO 4414:2010

N IS0 4871:2009, Acoustics - Declaration and verification of noise emission values of machinery and
equipment ([SO 4871:199

EN IS0 11201:2010, Acoustics - Noise emitted by machinery and equipment - Determination of emission sound
pressure levels at a work station and at other specified positions in an essentially free field over a reflecting
plane with negligible environmental corrections (IS0 11201:2010)

EN IS0 11202:2010, Acoustics - Noise emitted by machinery and equipment - Determination of emission sound
pressure levels at a work station and at other specified positions applying approximate environmental

corrections (IlSO 11202:201 Q}

EN IS0 11204:2010, Acoustics - Noise emitted by machinery and equipment - Determination of emission sound
pressure levels at a work station and at other specified positions applying accurate environmental corrections

(IS0 11204:2010)

EN ISO 11688-1:2009, Acoustics - Recommended practice for the design of low-noise machinery and
equipment - Part 1: Planning (ISO/TR 11688-1:1995)

N ISO 12100:2010, Safety of machinery - General principles for design - Risk assessment and risk reduction
S0 12100:2010

EN ISO 13849-1:2015, Safety of machinery - Safety-related parts of control systems - Part 1: General principles
for design (ISO 13849-1:2015)
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EN IS0 13850:2015, Safety of machinery - Emergency stop function - Principles for design (SO 13850:2015)

N ISO 13857:2008, Safety of machinery - Safety distances to prevent hazard zones being reached by upper
and lower limbs ({SO 13857:2008)

N IS0 14119:2013| Safety of machinery - Interlocking devices associated with guards - Principles for design
and selection (SO 14119:2013))

EN ISO 14120:2015, Safety of machinery - Guards - General requirements for the design and construction of
fixed and movable guards ([SO 14120:2015)

ENISO 14122-2:2016, Safety of machinery - Permanent means of access to machinery - Part 2: Working
platforms and walkways (ISO 14122-2:2016))

EN ISO 14122-3:2016, Safety of machinery - Permanent means of access to machinery - Part 3: Stairs,
stepladders and guard-rails (ISO 14122-3:2016)

EN ISO 14122-4:2016, Safety of machinery - Permanent means of access to machinery - Part 4: Fixed ladders
(IS0 14122-4:2016)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN ISO 12100:2010 and the following
apply.

31

diamond wire saw

integrated fed machine designed for cutting natural stones (e.g. marble, granite), in quarries or in sawmills,
by the use of one or more coated diamond wires as tools

Note 1 to entry:  Diamond wire saws may work in one main axis as well as in several axes

Note 2 to entry:  Diamond wire saws include three types of machines as listed below:
— transportable diamond wire saws;
— stationary diamond mono-wire saws;
— stationary diamond multi-wire saws

3.1.1

transportable diamond wire saw

diamond wire saw powered by an electric motor as main drive, for cutting natural stones into benches,
blocks and slabs using an only coated diamond wire as tool and where the cutting is performed by the
movement of the wire joined to moving back of the machine on its rail

Note 1 to entry:  See Figure 1.
Note 2 to entry:  Transportable diamond wire saws are generally intended for outdoor use, usually in quarries. The
machinery, by the use of appropriate provisions and other machines, can be easily transported to several points of the

quarry.

Note 3 to entry:  During the cutting operation, the coated diamond wire can be cooled by water.
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5
Key
1 rails 4 additional control panel on board of the machine 7 coated diamond wire
2 rack 5 remote-control panel - main control panel 8 rear upper fixed guard

3 drive unit for the tool 6 supports for electrical cables

Figure 1 — Example of a transportable diamond wire saw

3.1.2

stationary diamond mono-wire saw

diamond wire saw, intended for both indoor and outdoor use, powered by an electric motor as main drive,
for cutting natural stones into benches, blocks and slabs using an only diamond wire as tool and where the
cutting is performed by the movement of the wires joined to the moving down of the structure of machine
along its vertical columns or joined to the horizontal translation of the machinery or the block trolley

Note 1 to entry:  During the cutting operation, the coated diamond wire is cooled by water

3.1.21
travelling diamond mono-wire saw

stationary diamond mono-wire saw with a carriage on which the machinery may move towards the stone
block

Note 1 to entry:  the machinery, by means of the movement on its carriage, in addition to the vertical cutting, allows
performing the horizontal cutting of the stone block.

Note 2 to entry:  See Figure 2.
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Key
1 guard 4 carriage 7 block

2 machine frame 5 guidewheel 8 coated diamond wire
3 wire wheel 6 sill

Figure 2 — Example of a travelling diamond mono-wire saw

3.1.2.2

stationary block diamond mono-wire saw

stationary diamond mono-wire saw standing on its foundations and the stone block may be moved under
the machinery by a block trolley, or by other machines or devices not integrated with the machinery

Note 1 to entry: If the stone block is moved by the block trolley, the machinery, by means of the movement of the
block trolley on its rails, in addition to the vertical cutting, allows performing the horizontal cutting of the stone block.

Note 2 to entry:  See Figure 3 for a stationary block diamond mono-wire saw with block trolley and Figure 4 for a
stationary block diamond mono-wire saw without block trolley.

Key

1 guard 4 foundations 7  Dblock trolley

2 machine frame 5 guide wheel 8  coated diamond wire
3  wire wheel 6 rails for block trolley

Figure 3 — Example of a stationary block diamond mono-wire saw with block trolley
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Key
1 guard 4 foundations 7 sill
2 machine frame 5 guide wheel 8 coated diamond wire
3 wire wheel 6 block
Figure 4 — Example of a stationary block diamond mono-wire saw without block trolley
3.1.2.3

stationary-mobile combined diamond mono-wire saw
stationary diamond mono-wire saw constituted by two frames, the first one is standing on its foundations,
the second one is mobile on its rails and may move towards the stone block

Note 1 to entry: The machinery, by means of the movement on its rails, in addition to the vertical cutting, allows
performing the horizontal cutting of the stone block

Note 2 to entry:  See Figure 5.

119 10

L— | —

s

5 &4 3 L 5
Key
1 stationary wire saw 5  block 9  tensioning wire wheel
2 mobile wire saw 6  machine frame 10 coated diamond wire
3 mobile wire saw rails 7  drive wheel 11 guard
4 Dblock trolley 8 idle wire wheel

Figure 5 — Example of a stationary-mobile combined diamond mono-wire saw
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3.1.3

stationary diamond multi-wire saw
diamond wire saw, intended both for indoor and outdoor use, powered by an electric motor as main drive,
for cutting blocks of natural stones into slabs using more coated diamond wires as tools and where the
cutting is performed by the movement of the wires joined to moving down of the structure of machine along

its vertical columns

Note 1 to entry:
Note 2 to entry:

Key

1 machine frame
2 saw frame

3 drive wheel

4 idle wire wheel

See Figure 6 and Figure 7.

During the cutting operation the coated diamond wires are cooled by water.

\
\

[colERN B e ) N &) |

tensioning wire wheel

guard
coated diamond wire
block trolley

9

block

EN 15163:2017 (E)

10 guide-wire wheel

11

trolley rail

Figure 6 — Example of a stationary diamond multi-wire saw with a single drive-wheel
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Key
1 machine frame 4  tensioning wire wheel 7 block trolley
2 drive wheel 5  coated diamond wire 8 block
3 idle wire wheel 6  guard 9 trolley rail
Figure 7 — Example of a stationary diamond multi-wire saw
3.2
block
square natural stone being processed to a half-finished product in natural stone extraction
3.3
block trolley

work-piece table, integrated with the machine, on which blocks are placed to be processed by the stationary
diamond mono- or multi-wire saw

3.4
wire wheel
rotating wheel on which the diamond wire is guided
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3.5
guide wheel
mostly smaller wire wheels guiding precisely and stabilizing the rotating diamond wire

3.6
drive wheel
wire wheel for transmitting the main drive to the coated diamond wire

3.7
tension wheel
adjustably arranged wire pulley which creates the required wire tension

3.8
coated diamond wire
steel wire coated with diamond-tipped cutting rings (pearls) forming the tool of a diamond wire saw

3.9

wheel guard

casing of the wire wheels to protect operators against hazards that might be caused by the rotating wire
wheels

3.10
machine frame
structure supporting the machine

Note 1 to entry: ~ Within the machine frame, the height adjustment is integrated.

3.11
main drive
power transmission produced by the drive wheel that generates the motion of the tool

3.12

feed drive

power transmission that generates the movements of all the other main axes that contribute directly to
cutting operations unless the main drive

3.13

maintenance panel

control device for only maintenance or wires replacement, without starting and stop commands of the main
motor

3.14

peripheral enclosure

combination of fixed guards and interlocking movable guards with guard locking which encloses the
machine danger zone preventing access to it and also forms a means of safeguarding against ejected parts

3.15
safety function
function of the machine whose failure can result in an immediate increase of the risk(s)

[SOURCE: EN ISO 12100:2010, 3.30]
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3.16

safety-related part of a control system

SRP/CS

part of a control system that responds to safety-related input signals and generates safety-related output
signals

[SOURCE: [EN 1SO 13849-1:2015, 3.1.1]

Note 1 to entry: The combined safety-related parts of a control system start at the point where the safety-related
input signals are initiated (including for example the actuating cam and the roller of the position switch) and end at the
output of the power control elements (including for example the main contacts of the contactor).

Note 2 to entry:  If monitoring systems are used for diagnostics, they are also considered as SRP/CS.

3.17

performance level PL

discrete level used to specify the ability of safety-related parts of control systems to perform a safety
function under foreseeable conditions

[SOURCE: EN 1SO 13849-1:2015, 3.1.23, 4.5.1]

3.18

whiplash

dangerous movement of the diamond wire that can generate risk of ejection of parts of the diamond wire or
impact in case of diamond wire breakage

4 List of significant hazards

Table 1 contains all the significant hazards, hazardous situations and events as indicated in
EN IS0 12100:2010, Annex B, identified by risk assessment as significant for this type of machinery and
which require action to eliminate or reduce the risk.
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Table 1 — List of significant hazards

EN 15163:2017 (E)

Type or grou Origin Potential consequences Subclause of this
yp group g g document
Mechanical approach of a moving element | crushing, impact 5.3.4,5.35
hazards to a fixed part
cutting parts cutting or severing, shearing |5.3.4,5.3.5
elastic elements crushing, impact, stabbing or |5.3.4, 5.3.5
puncture
gravity, falling objects impact, cutting or severing 5.3.1-5.3.5,5.4.10,5.4.12
instability, machinery | crushing, impact, being run|5.3.1-5.3.5, 5.4.10, 5.4.12
mobility over
high pressure crushing, impact, being run|5.4.8,5.4.9
over
kinetic energy impact, cutting or severing,|5.3.4,5.3.5
stabbing or puncture
moving elements crushing, impact |5.3.4,5.3.5
entanglement, being thrown
rotating elements cutting, crushing, impact|5.3.4,5.3.5
abrasion, entanglement
Electrical electromagnetic phenomena |effects on medical and other|5.4.4
hazards electro-mechanical implants
live parts burn, electrocution, shock,|5.4.3
falling, fire
not enough distance to live|burn, electrocution, shock 5.4.3
parts under high voltage
parts which have become live | burn, electrocution, shock,|5.4.3
under fault conditions falling, fire
short-circuit burn, electrocution, shock,|5.4.1,5.4.3
falling, being thrown, fire
Thermal objects or materials with a|scald or frostbite 54.1,5.4.3
hazards high or low temperature
Noise hazards |exhausting system deafness, discomfort, loss of|5.4.2
manufacturing process awareness, stress, tinnitus,
- accidents due to interference
moving parts with speech communication
unbalanced rotating parts and acoustics signals
Radiations electromagnetic phenomena |effects on medical and other|5.4.4
hazards electro-mechanical implants
electromagnetic disturbance |unexpected start/stop, break, | 5.4.4
command failure
optical radiation (infrared,|burn, damage to eyes and|5.4.4
visible, ultraviolet) including | skin, headache, insomnia
laser
Material/ biological and microbiological | infection 54.11
substance agent (cooling water)
Documents
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Type or grou Origin Potential consequences Subclause of this
yp group g 9 document
hazards dust respiratory diseases, | 5.4.11
infection
Risk of gravity, working at height crushing, impact, death,|5.4.12
slipping, shock
tripping or
falling
Lightning outdoor environmental death, electric shock, fire 5.4.4,54.13
conditions
Ergonomic access, posture discomfort, fatigue 5.4.6
hazards design or location of discomfort, fatigue, stress 5.2.2,5.4.6
indicators and visual displays
units
design, location or discomfort, fatigue, stress 5.2.2,54.6
identification of control
devices
effort fatigue 5.4.6
local lighting discomfort, fatigue 5.4.7
Hazards electromagnetic disturbance |unexpected start/stop, break, | 5.4.1, 5.4.3, 5.4.4, 5.4.7,
as.soc1ated low/high temperature, rain, command failure, 5.4.13
with the snow, lightning and other any consequence of the effect
_env1r(.)nment environmental factors caused by the sources of the
in which the hazards on the machine or
machine is parts of the machine
used
Combination |failure/disorder of the control | crushing, impact, cutting and | 5.2.1-5.2.8,  5.3.1-5.3.5,
of hazards system shearing, being run over,|5.4.1,5.4.13
uncontrolled restoration of|being thrown, drawing-in,
energy supply after an |entanglement, abrasion,
interruption any other as a consequence
errors in the software of the effect caused by the
impossibility of stopping the | Sources of the hazards on the
machine in the best possible | machine or parts of the
conditions machine
variations in the rotational
speed of tools
errors of fitting
break-up during operation
loss of stability/overturning
of machinery
slip, trip and fall of operators
or other people (related to
machinery)
mechanical hazards due to the
unexpected vibrations
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5 Safety requirements and/or protective measures

5.1 General

Machinery shall comply with the safety requirements and/or protective measures of this clause. In addition,
the machine shall be designed according to the principles of [EN ISO 12100 for relevant but not significant
hazards (e.g. sharp edges of the machine frame) which are not dealt with this document.

5.2 Controls

5.2.1 Safety and reliability of control systems

Safety-related parts of the control system shall fulfil the requirements of [EN ISO 13849-1:2015 and the
requirements of the PL given in 5.2.3 to 5.2.7.

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

5.2.2 Position of controls

5.2.2.1 Position of controls for transportable diamond wire saws

The main electrical controls:

a) starting;

b) normal stop;

c) emergency stop;

d) mode section (if provided)

shall be located on the remote-control panel, connected by cable or wireless to the machine.

The remote-control panel which is the main control panel for transportable diamond wire saws
(see Figure 1) shall be located outside the hazardous area (see Annex C).

For transportable diamond wire saws, an additional control panel, for machine-setting mode of operation,
may be provided on board of the machine or inside the hazardous area (see Annex C).

The additional control panel (see Figure 1) shall be activated by a selector switch present on the remote-
control panel. When the additional control panel is active, the remote-control panel shall be automatically
deactivated.

The electrical controls located on the additional control panel shall be:

— controls of axes movement during the machine-setting mode of operation taking account of the
requirements of 5.2.7.1;

— emergency stop taking account of the requirements of 5.2.5.

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