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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
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Introduction

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

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

— machine manufacturers (small, medium and large enterprises);

— health and safety bodies (regulators, accident prevention organisations, market surveillance, etc.)

Others can ljeatfected by the level of machinery saiety achieved with the means of the document bly the
abovementipned stakeholder groups:

— maching¢ users/employers (small, medium and large enterprises);
— maching¢ users/employees (e.g. trade unions, organizations for people with specialnéeeds);

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

— consumlers (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 machinpry concerned and the extent to which hazards, hazardous situations or hazardous eyents
are indicated in the scope of this document.

When requirements of this type-C standard are different from those which are stated in typetA or
type-B stanflards, the requirements of this type-C standard take precedence over the requirements of
the other stpndards for machines that have been designed and built according to the requirements of
this type-C standard.

vi © ISO 2017 - All rights reserved
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Machine tools — Safety — Sawing machines for cold metal

1 Scope

This document deals with all significant hazards, hazardous situations and events to sawing machines
as defined in Clause 3, whose primary intended use is for sawing cold metal (ferrous and non-ferrous),
or material partly of cold metal and under conditions of misuse which are reasonably foreseeable by
the manufacturer (see Clause 4).

This|document is applicable to (metal) sawing machines which are manufactured,after| the date of

publjcation of this document.

When additional processing (i.e. milling, boring, marking, finishing operation,€tc.) is considered, this
docujment can serve as a basis for safety requirements. For more detailed~information, [refer to the
biblipgraphy.

This|document deals with noise hazards but does not provide a fullnoise test code. It is|intended to
draft such a code in the next revision of this document.

This|document does not include requirements and safety measures for fire and explosion hazards. It is
interlded to deal with them in the next revision of this document.
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83-1, Heat-treatable steels, alloy §teels and free-cutting steels — Part 1: Non-alloy steels f{
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744, Acoustics — Determindtion of sound power levels and sound energy levels of noise
1 pressure — Engineering-methods for an essentially free field over a reflecting plane

746:2010, Acousties+— Determination of sound power levels and sound energy levels of I
sound pressure~='Survey method using an enveloping measurement surface over a refle

413, Hydraudic fluid power — General rules and safety requirements for systems and their
414, Pneumatic fluid power — General rules and safety requirements for systems and their

871, Acoustics — Declaration and verification of noise emission values of machinery and
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components
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ISO 9355-1, Ergonomic requirements for the design of displays and control actuators — Part 1: Human
interactions with displays and control actuators

[SO 9355-2, Ergonomic requirements for the design of displays and control actuators — Part 2: Displays

ISO 9355-3, Ergonomic requirements for the design of displays and control actuators — Part 3: Control
actuators

ISO 9614-1, Acoustics — Determination of sound power levels of noise sources using sound intensity —
Part 1: Measurement at discrete points

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

ISO 13849-1:2015, Safety of machinery — Safety-related parts of control systems — Part 1: General
principles for design

ISO 13850, Safety of machinery — Emergency stop function — Principles for design

ISO 13854, Safety of machinery — Minimum gaps to avoid crushing of parts of the human body

ISO 13855:2
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[SO 13856-1
design and t

ISO 13857:2
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[EC 60204-1]

[EC 61000-(
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IEC 61000-6
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EN 1037:194
EN 1837:194

010, Safety of machinery — Positioning of safeguards with respect to the approach sped
human body

, Safety of machinery — Pressure-sensitive protective devices — Part 1: Genefal-principl
bsting of pressure-sensitive mats and pressure-sensitive floors

008, Safety of machinery — Safety distances to prevent hazard zones(beéing reached by 1
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013, Safety of machinery — Interlocking devices associated with guards — Principlg
plection

015, Safety of machinery — Guards — General requirements for the design and construct
vable guards

Safety of machinery — Permanent means of access-to machinery — Part 2: Working platf
s

Safety of machinery — Permanent means.of access to machinery — Part 3: Stairs, stepla

88-1, Acoustics — Recommended. practice for the design of low-noise machinery|
- Part 1: Planning

:2009, Safety of machinery(— ‘Electrical equipment of machines — Part 1: General requiren

b-2, Electromagnetic(compatibility (EMC) — Part 6-2: Generic standards — immuni{
vironments

-4, Electromagnetic compatibility (EMC) — Part 6-4: Generic standards — Emission star
| environments

5+A1:2008, Safety of machinery — Prevention of unexpected start-up

D9+A1:2009, Safety of machinery — Integral lighting of machines
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3 Terms

and definitions

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

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

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

ISO Online browsing platform: available at http://www.iso.org/obp
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3.1
sawing machine
machine tool that is used for cutting material and cutting into length using a sawing tool (3.9)

3.1.1

band-sawing machine

sawing machine (3.1) that is mainly used for cutting material and cutting into length using a sawing tool
(3.9) which is designed as an flexible endless saw band

Note 1 to entry: Examples are given in Clause 5 and Figures 1 to 8.

3.1.2
circylar sawing machine
sawing machine (3.1) for cutting bar and profile material to length with a sawing tool*(3.9) which is
designed as a circular saw blade

Note |l to entry: Examples are given in Clause 5, Figures 9 to 16 and Annex C.

3.1.3
hacK-sawing machine
sawifig machine (3.1) for cutting bar and profile material to length,with a sawing tool (3.9) which is
clamped between the ends of a downwardly open bow

Note [l to entry: Examples are given in Clause 5 and Figure 17.

3.14
automatic sawing machine
sawifig machine (3.1) in which the power-operated elétnents perform continuous or repeat ¢ycles

Note|l to entry: The first cycle initiated by a control system starts from the operator until either an gutomatically
determined condition is achieved, or a stop signal is\given by the operator.

Note |2 to entry: A typical cycle can be feeding of work material (3.13), clamping of work materipl, feeding of
sawing tool (3.9) through work material,.sawing tool retraction, unclamping of workpiece (3.14),|unloading of
workpiece and unclamping of work matérial. Repeat the above cycle until a stop signal is actuated.

3.2
bacK jaw feed
power-operated work material (3.13) feeding device having a carriage-mounted vice which grips the
worK material at any point-along its length and traverses it to the sawing position

3.3
load}/unload position
zone| of the machine where provision exists for manual loading onto, or unloading work material(s)
(3.13) from_ thie’'machine

Note[1 tonentry: Frequent, but not continuous access, is required of operators during normal opgration of the
machifine.

3.4

manual sawing process

operation of the machine under manual control, all process steps in the machining sequence being
started or manually controlled by the operator

3.5
metalworking fluid
fluid to cool and lubricate the sawing process

EXAMPLE 0il, oil mist, alcohol, mixture of oil and water.

3.6 Metalworking fluid systems

© IS0 2017 - All rights reserved 3
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recirculating system
metalworking fluid system with collection and pumped recirculation of the fluid

3.6.2

minimum quantity system
system where a small volume of the fluid is supplied to the sawing tool (3.9)

Note 1 to entry: No circulation of the fluid is required due to the small consumption.

3.7
push feed

power-oper
advance it t

3.8
roller feed
power-oper

Note 1 to ent

3.9

sawing too
tool for saw
circular-, bd

3.10

hted work material (3.13) feeding device pushing on the tail end of the work mater
b a position or length stop which determines the required workpiece (3.14) length

hted work material (3.13) feeding device in which the work material is fed-by rollers

Fy: The roller feed can incorporate lateral guide rollers and an additionalHength measuring syj

ing operation, consisting of tough blade or band with,a‘hard toothed edge used w
Ind-, and hack-sawing machine

semi-automatic machine

single-cyclq
sawing mac
operator

Note 1 to ent
process, retr

3.11 Typeg

3.111
contour cuf
pushing woi
path which

Note 1 to en
cutting type.

3.11.2
mitre-sawi

e machine
hine (3.1) in which the power-operated eléments perform a single cycle initiated b

ry: A typical cycle can be clamp workpiece (3.14), feed sawing tool (3.9) to workpiece, begin s3
hct sawing tool and unclamp workpieee.

of sawing processes

ting
'k material (3.13).either by hand or under power through the sawing tool (3.9), follow|
s not parallel to.the plane of the sawing tool

ry: Contoufetitting uses a vertical band-sawing machine (3.1.1), fixed sawing frame and co

al to

tem.

ith a

y the

wing

ing a

ntour

ng

process in which work material (3.15) 1Is cut out of square to the longitudinal axis

3.12
work zone
<sawing ma

3.13

chines> maximum range determined by the sawing tool (3.9) and the clamping device

work material

material wh

3.14
workpiece

ich is fed into the machine and intended to be machined by a sawing tool (3.9)

object which has been machined by a sawing tool (3.9)
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4 List of significant hazards

4.1 General

The list of hazards contained in Table 1 is the result of a hazard identification and risk assessment
carried out as described by ISO 12100 for sawing machines covered by the scope of this document. The
safety requirements and/or protective measures and information for use contained in Clause 5 and
Clause 6 are based on the risk assessment and deal with the identified hazards by either eliminating
them or reducing the effects of the risks they generate.

4.2 Maimirazardzones

The main hazard zones are the following:

a) ork zone(s) with moving sawing tools;

b) Workpiece clamping device;

c) orkpiece loading and unloading devices, including the workpiece feed;
d) frames of sawing machines (for band-sawing machines);

e) ¢hip conveyor area;

f) gawing tool brushes;

g) 1Initre cut devices.

Table 1 — List of significant hazards and major sources of these hazards

Nr.a| |Causes of hazards and |Examples of hazardous Possible Relevant subclause in
hazardous situations situations/and hazard zones |consequences this
on sawing machines document

Mechanical hazards

1.1 | |Approach of a moving Rower-operated work Crushing hazard |5.1.1
component to a stationary | material clamping during 543
component loading/re-orientating/ I

unloading work material 5.10
— between clamps and

work material

Power-operated in feed dur- |Crushing hazard |[5.1.1
ing running of the machine, 543

during sawing process, saw-
ing tool changing, mainte-
nance, repair

— between material and
WOTKpIece support, between
fixed and moving parts of
the machine

o~

Power-operated and manual |Shearing hazard |5
work material feeding during
loading, unloading, machine
setting, sawing tool fitting

— between sawing tool and
workpiece support; workpiece
and workpiece support

© IS0 2017 - All rights reserved 5
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Table 1 (continued)

Nr.a |Causes of hazardsand |Examples of hazardous Possible Relevant subclause in
hazardous situations situations and hazard zones | consequences this
on sawing machines document
1.2 |Moving parts Moving sawing tool during Impact hazard 5.1.1
oper.atlon, machln_e settlng, Crushing hazard |5.4.4
sawing tool changing, mainte-
nance, repair Cutting or sever-
— power-operated and man- |ing hazard
ual sawing tool feed during Entanglement
operation
hazard
Chip trangportatlo_n/e]ectlon Drawing-in or
— at moving machine ele- ¢ ine h d
ments rapping hazar
1.3 Rotatjng parts At or near sawing tools or Cutting or sever- |5.1.1
power transmission elements |ing hazard 53
Drawing-in or 5
trapping hazard (==
1.4  |Sharg/cutting parts Unintended contact with Cutting or punc-*_ [5.1.1
the idle sawing tool while ture hazard
loading/unloading and/or 23
4 Abrasion-hazard
measuring 54
1.5 |Fallinjg or ejected objects |Ejection or fall of work Crushing hazard |5.1.1
material and swarf during
X ) ; Impact hazard
running, sawing, machine
setting, sawing tool changing, |Stabbing or punc-
maintenance ture hazard
— falling workpiece
— sawing tool break oy saw-
ing tool teeth stripping and
ejection
Ejected broken’machine ele-
ment(s)
— at or-near machine
1.6 |Gravify Falling of moving machine Crushing hazard |5.1.1
elements during machine Impact hazard
setting, sawing tool changing, |Shearing hazard
maintenance cutting hazard
— sawing head at column
guide
1.7  |High pressure At hydraulic elements Penetration of 1.3
— during stay at or near pressurized media
machine
1.8 |Stability. Unrestrained machine or ma- |Impact hazard 14
chine part falls or overturns .
duri Crushing hazard
— during stay at or near
machine
6 © IS0 2017 - All rights reserved
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Nr.a

Causes of hazards and
hazardous situations

Examples of hazardous
situations and hazard zones
on sawing machines

Possible
consequences

Relevant subclause in
this
document

1.9

Rough, slippery surface

Floor and stepping areas on
and around machine and work
material

— ejection or spillage of met-
alworking fluid, lubricants
and hydraulic fluid

— swarf and detritus en-

Slip, trip and fall
hazards

5.15

trained in spilled fluids

— inadequate railing (edge
protection) or other restraint
means particularly where
there is a risk of falling from
one level to another

Electrical hazards

Live parts

Contact with live parts during
operation, machine setting,
sawing tool changing, and
maintenance

— control and other electrical
equipment

Electric shock

5.5

2.2

Parts which have become
live under fault conditions

Contact with parts which are
live by fault during operation,
machine setting, sawingtool
changing, and maintenance
— conductive patts of the
machine

Electric shock

5.5

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

Nr.a |Causesofhazardsand |Examples of hazardous Possible Relevant subclause in
hazardous situations situations and hazard zones | consequences this
on sawing machines document
3 Thermal hazards
Objects or materials Ejection of hot swarf or work- |Burn 5.1.1
. . pieces during sawing
with high temperature — during stay at and/or near 26
machine
4 Noise hazards
Manu|facturing process Aerodynamic noise from Permanent hear-
and njoving elements sawing tool ing loss
Vibration of sawing tool All further (e.g. 57
and/or work material while |mechanical, elec-
processing trical) problems
Work material handling due to interfer-
ence with speech
The power generation and communication
transmission elements .
: Disturbance of
— during stay at and/or near : :
. acoustical signals
machine
5 Vibration hazards
Vibrating elements Work material or handle held |Discomfort 5.8
by operator durlpg running Neurological
or sawing, machine or operat- disorder
ing element
Damage of bone
joints
6 Radijtion hazard
6.1 |Laser Alignment laser, |Damage of eyes 511
7 Material/Substance hazard
7.1 Biological and microbio- |Contact with contaminated Infection 59
logicgl (viral or bacteri- |coolant
al) hdzard — during stay at and/or near
mrachine
7.2 |Liquid Skin contact with coolant Skin damage 59.1
— during stay at and/or near
machine
7.3  |Mists Inhalation and ingestion of Difficulties of 59
substances used or generated |breathing
during operation (e.g. coolant) |, . .
— during stay at and/or near Poisoning
machine
8 Ergonomic hazards
8.1 [Design or location of Misinterpretation of dis- All further (e.g. 5.10.6
visual display units played information mechanical, elec-
— at workplace of operator trical) problems
8.2 |Design, location or identi- |Maloperation of the machine due to human 5.10.5
fication of control devices |— at workplace of operator errors
8.3 |Excessive effort Feeding work material by Fatigue 5.10.1
8.4 |Body posture hand Into sawing tOOI, during vysculoskeletal |5.10.1
idle running and sawing disorders
8.5 |Repetitive activities Fatigue 5.10.1
8 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=bf84c87afda8567d22a9d37bf87d9ec2

IS0 16093:2017(E)

Table 1 (continued)
Nr.a |Causes of hazardsand |Examples of hazardous Possible Relevant subclause in
hazardous situations situations and hazard zones |consequences this
on sawing machines document
8.6  |Visibility, local lighting Judgement and accuracy of Fatigue 5.10.3
gnapual actlops 1mpa}r.ed . All further (e.g.
uring handling/positioning X
. . mechanical, elec-
of work material and sawing )
tools trical) problems
duri . due to human
— during loading and unload-
. : : . errors
ing. during machine setting
sawing tool changing and
maintenance
— atload/unload and sawing
tool mounting positions
9 Hazards related to the operational environment of the machine
Human errors, human Reasonably foreseeable misuse | All further (e.g. 5.10.4
behaviour . . mechanical, €lec-
Maloperation of the machine .
trical) problems
Incorrect work material and |due to htman
sawing tool handling and errops
setting
10 Combination of hazards
10.1| |Failure of the power Fall or ejection of moving Crushing hazard |5.11
supply machine elements or clamped .
workpiece Shearing hazard
Failure of stopping moving Impact hazard
elements Cutting or sever-
10.2| |Restoration of energy sup- |Uncontrolled@ovements ing hazard 5.11.2
ply after an interruption | (includingichange of velocity) | Entanglement
uninterded/unexpected hazard
startlup .
- - — - Drawing-in or
10.3| |Failure/disorder of the Fall or ejection of moving trapping hazard 5.11
control system machine elements or clamped
Wworkpiece Stabbing or punc-
) ) ) ture hazard
Failure of stopping moving
elements Abrasion hazard
Uncontrolled movements
(including change of velocity)
unintended/unexpected
start up
Other hazardous situations
due to failure or inadequate
dcaisu Ulc thC LUlltl U} D_y Dtclll

[S0 12100:2010, Table 1.

a The selection made in this table for sawing tool-specific hazards and their numbering are based on

5 Safety requirements and/or protective measures

5.1 General requirements

Sawing machines shall comply with the safety requirements and/or protective/risk reduction measures
of this clause. In addition, the machine shall be designed according to the principles of ISO 12100 for
relevant but not significant hazards which are not dealt with by this document.
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For guidance on risk reduction by means of design, see ISO 12100:2010, Clause 4; and for safeguarding
measures, see [SO 12100:2010, Clause 5.

5.1.1 Guard requirements for all types of sawing machines

5.1.1.1 General

Guards shall be in accordance with ISO 14120. The fixing systems of fixed guards shall remain attached
to the guards or to the machinery when the guards are removed.

5.1.1.2 H

Where guai
minimum hd
Table 2. An)
[SO 11161:2

5.1.1.3 Guarding of drives

Access to m
screws and
unless they
machine, inf

For requirements concerning the safety function interlocking devices associated with movable gu

see 5.3.

5.1.1.4

Movable gu
in order to
selection of

Opening the
with IEC 60

Where, due
interlocked
EN 1088:19
appropriate

5.1.2 Modes of operation

Intterlocking of guards

gl | el
FISIIL Al PUSItIvUIL

ds are floor-mounted (e.g. perimeter fencing), they shall be fixed securely and “h3
ightof 1,4 m. The distance from the hazard zone shall be in accordance with ISQ-13857:}
 opening between the bottom of the guard and the floor shall not exceed,200 mm|
007, 8.5.2).

echanical power transmission drives (e.g. chains and sprockets, gears, lead screws,
ball screws, etc.) shall be prevented by fixed guards (including telescope type gud
are safe by position. If access to these parts is required\during normal operation g
erlocked movable guards shall be provided.

ards shall be interlocked with or without guard locking in accordance with ISO 1
prevent access to hazard zones in which hazardous machine movements take place
interlocking devices shall be in accerdance with ISO 14119:2013, Clause 7.

interlocked guard shall initiate a category 0 or category 1 stop of the machine in accord
P04-1:2009, 9.2.2.

to sawing tool runfdown time, it is possible to access the hazardous zones afte
movable guard ha9 been opened, the guard shall be fitted with guard locking
D5, 7.4), which-allows an opening only after the hazardous movement has stopped
distance forneaching the hazard zones can be determined from ISO 13855.

ive a
008,
(see

feed
rds),
f the

ards,

4119
The

ance

- the
(see
The

51.21 M

pde selection

When machine movements on automatic and semi-automatic sawing machines are required while the
guard is being opened (e. g. measuring or adjustments for subsequent machining process), there shall
be a “setting mode” provided in addition to the “automatic mode.”

The selection of a mode of operation shall be either by key switch, selector switch with access code or
other equally secure means (e.g. electronic key), and shall only be permitted from outside the hazard
zones (see Table 2 for requirements). The selected mode shall be easily visible (e.g. by display or by
position of the selector switch). Selection of a mode shall not initiate hazardous movements of machine
parts. If a lockable mode selection switch is used, it shall be in accordance with IEC 60204-1:2009, 9.2.3.
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All moveable interlocked guards shall be closed and/or the safeguards shall be active to permit
automatic or semi-automatic sawing machining.

5.1.2.3 Mode 2: Setting mode

This mode allows adjustment of the machine to be performed under reduced risk conditions.
Interlocking of movable guards is suspended in this mode and only those powered machine movements
that are essential shall be permitted when initiated and sustained by a hold-to-run control. Examples
of movements permitted under hold-to-run conditions are powered motion of the sawing tool, powered

movément or clamping of the work material and powered chip removal by conveyors. The additional
requfrements specified in 5.4 shall remain in effect when setting mode is selected.

Where more than one control panel is provided with hold-to-run controls, only-one of them shall be

activie in setting mode.

5.1.3

Control system requirements

5.1.3.1 Safety-related parts and safety functions

For the purpose of this document, “safety-related parts of the ‘control system” means

components from receipt of initial actuator signal (e.g. control device or position detector]
of the final actuator command (e.g. contactor, solenoid valve). The following functions sha
as sdfety functions and satisfy the requirements of ISO\13849-1, considering the perfor
given in Table 2. An example for the determination of.a-performance level is given in Annex

Table 2 — Required performance level for safety functions

he chain of
to delivery
| be treated
mance level
D.

No. ¢f Safety function Explanation of safety function | Additional information/ | |Proposed
SF (SF) (SF) effect requirements PLr
1 Start/restart The unexpected start-up for all c
power uhits is prevented.
2 Operational stop The stop-function shall be sup- The power drives shall not c
plied with each mode of oper- be switched off.
ation. All functions and move-
ments are stopped under safe
conditions.
3 Emergency stop When the emergency stop is c
activated, all power units shall be
switched off.
4 Mode-selection The mode of operation and the Only required with auto- C
functions connected with this matic or semi-automatic
mode shall be selected in a safe  |sawing machines while the
manner c:\ﬁngnardc are inactive
and hazardous movements
are necessary (e.g. with
special mode, changing the
sawing tool).
5 Guard interlocking When the guards are open, all If access is more than once d
drives which can cause hazardous |per hour. category 3
movements shall be stopped safe. |{¢, cessis less or equal c
The position of the guards shall  |+},21) once per hour.
be monitored (open/closed).
6 Enabling function For additional information, C
see 1SO 12100:2010, 3.28.2.
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Table 2 (continued)

No. of Safety function Explanation of safety function | Additional information/ | Proposed
SF (SF) (SF) effect requirements PLr
7 Hold-to-run control Prevention of the start from rest |Combination with enabling c
position and the safe function of |device is not practicable
the control device. due to the kind of activity of
the operator (e.g. change of
sawing tool).
If PL = c cannot be achieved, d
a combination of hold-to-
I'UIll LUlltl U} Cllld dll cualu}ius
device complying with
PL = d shall be used.
8 Control function to If the drive units are switched off, | For machines where access C
prevent the unintended |the unintended descent of vertical |into the danger zone is
descegnt of vertical or axis due to gravitational force possible.
slantjaxes shall be prevented.
Control system for workpiece clamping
9 Power-operated work- | To avoid crushing and shearing in | For machineswith access a
piecerclamping device  |the area of the workpiece clamp- |into danger Zone.
— Limiting of the speed |ing device, the movements of . ¢
; o This furiction shall always
clamping shall be limited to less : S
or equal 10 mm/s. be used in combination
withtan enabling device.
10 Power-operated work- | The locking of the control system (For automatic and semi-au- a
piecefclamping device  |during the sawing process pre- (\[tomatic machines, the
— Interlocking of the vents the unintended unclamping |starting of the drive unit of
contrjol system of the workpiece. the sawing device shall only
be possible after the full
clamping energy has been
achieved.
11 Power-operated work- |In case of loss pf\the power sup- a
piecefclamping device  |ply, the clamping energy shall be
— Loss of clamping kept up.
energy during sawing In the case of loss of clamping
operdtion X
energy/the sawing process shall
be switched off.
12 Pow¢r-operated work- ~ {Before the manual opening of the |For automatic and semi-au- a
piecerclamping devicey ~|clamping device is possible, the  [tomatic machines, the
— Ma3nual controlléd power units for the sawing device | power units for the sawing
openjng shall switched off. device shall be switched off.
Verification:|Inspection of circuit diagrams, performance check/test.
5.1.3.2 Start

Start control devices shall be located outside the hazard zone and shall be active only when all safeguards
are active. When any interlocked guard is open or protective devices are suspended, all unexpected
start-ups and all hazardous movements shall be prevented in accordance with EN 1037:1995+A1:2008,
Clause 6. The closure of an interlocked guard shall not result in a machine restart.

Verification: Inspection of circuit diagrams, performance check/test.

12
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5.1.3.3 Normal stop

Each workstation at the machine shall be fitted with a stop control device which, when activated,
brings all machine actuators and, if fitted, a demountable power feed safely to a complete stop. After
hazardous functions have stopped, the energy supply to the actuators concerned shall be cut off.

NOTE1 A stop control device can be a push button or a control output of the PLC combined with end of a NC-
program or a softkey with reaction in the hardware or auto shut done cycle of the CNC/PLC.

If the machine is fitted with a spring-actuated mechanical brake or no brake is provided for the tool
spindle(s), this stop function shall be of a stop category 0 in accordance with the requirements of
IEC 60204-1:2009,9.2.2

If the machine is fitted with any other type of brake, e.g. an electrical brake for the toolspndle(s), this
stop function shall be of stop category 1 in accordance with the requirements of [EC 60204-1:2009, 9.2.2.

NOTE 2  Electrical braking also includes reducing spindle speed by a frequency inverter.

For normal stopping of PDS (SR) (power drive system, safety related), see IEC 61800-5-2:2007, 4.2.2.2
[safe|torque off (STO)], 4.2.2.3 [safe stop 1 (SS1)] and 4.2.2.4 [safe stop 2(SS2)].

The pafety-related part of the control system for normal stopping-fbraking function exduded) shall
achigve at least PL = c according to ISO 13849-1.

Veriffcation: Inspection of circuit diagrams, performance checkftest.

5.1.3.4 Operational stop

An operation stop shall be provided to interrupt the operation of an automatic machine ahd bring the
machine to a controlled, safe stop position.

Verifjcation: Inspection of circuit diagrams, petformance check/test.

5.1.3.5 Emergency stop
An efnergency stop function shall'be’provided on all types of machines.

Exception: For sawing machines'with hold-to-run controlled sawing tool drive system and manual head
feed)|stop control device ¢an-be provided close to the hold-to-run control instead of an emefgency stop.

This|emergency stopcfunction shall be in accordance with ISO 13850 and IEC 60204-1:2009, 10.7. The
seledtion of the emergency stop category (i.e. category 1 or category 0) shall be determingd according
to the technologyised (e.g. for a brake).

The ¢mergeney'stop shall actuate the brake on machines provided with a brake.

Emefgeney stop controls shall be provided at all control stations of the machine (e.g. the thain control
panPIl the work material load and wm‘kpiprp unload Qfﬂfian)

An additional emergency stop device shall be provided in any area that is not visible from the operating
control position where persons can be at risk.

Verification: Inspection of circuit diagrams, performance check/test.

5.1.3.6 Mode selection devices

Mode selection devices shall ensure that only one mode is active at any given time. Where an access
code is employed in a programmable electronic system (PES), measures shall be applied to prevent
unauthorised modification of safety critical data or programme control information.

Reselection of automatic mode shall not initiate the machine cycle.
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Verification: Inspection of circuit diagrams, performance check/test.
5.2 Machine types described in this document

5.2.1 Band-sawing machines

For machine type-specific safeguarding requirements, see 5.3.1.

5.2.1.1 Horizontal band-sawing machine (horizontal arrangement of the sawing band)

5.2.1.1.1 Pivot type

The sawing head of the machine is pivoted at one end and descends in an arc.

Figure 1 — Horizontal band-sawing machine — Pivot type

5.2.1.1.2 (Column type

The sawinghead is carried onvone or more vertical columns (or pillars) and feeds in a straight vertical
downward fnovement.
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Figure 2 — Horizontal band-sawing machine 4 Column type

Figure 3 — Automatic horizontal band-sawing machine — Column type

5.2.1.1.3 Band-sawing machine for mitre cut

This type is either column-guided or a pivot-type machine; the sawing frame is pivoted single- or
double-sided in relation to the workpiece.
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Figure 4 — Band-sawing machine for mitre cut

5.2.1.2 Vdrtical band-sawing machine

5.2.1.2.1 Band-sawing machine with fixed frame, contour cutting type (also called “vertical
contour type”

The frame apsembly is fixed and workpiece may be fed by hand or under power into the sawing tool. The
sawing path may be straight or contour. Mitre-sawing is achieved by tilting the work table or the frfame.

Figure 5 — Vertical band-sawing machine with fixed frame

5.2.1.2.2 Sawing machine — Front cutting type

These machines have a horizontally-moving frame assembly. The work material is clamped to the table
and the feed motion of the sawing machine is towards the front of the machine into the back of the work
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material. The band-sawing tool is twisted by 90° at the cutting region, to align the sawing tool with the
direction of feed motion. On some machines, provision is made to tilt the head on which the sawing tool

is mounted for mitre-sawing.

I

i

Figure 6 — Sawing machine — Front cutting type

5.2.1.2.3 Sawing machine — Traveérsing type

The Wworkpiece is clamped (where'necessary) to the table which incorporates a slot. The hand-sawing
blad¢ passes through the slot.in the table. Either the table or the frame carrying the band-spawing blade
travgrses laterally to provide.the feed motion. This type is commonly used for plate sawing.
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NOTE This figure does not show all the required safety guards.

Figure 7 — Sawing machine with frame feed'— Traversing type

Figure 8 — Sawing machine with table feed — Traversing type

5.2.2 Circular sawing machines

5.2.2.1 Circular sawing machine — Pivoting head type

The spindle and circular sawing tool are mounted on a pivot arm. The plane of the circular sawing blade
is aligned with the “front to back” axis of the machine. The sawing blade approaches the work material
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in an arc. The head which carries the sawing tool may be fixed or capable of swivelling or tilting. The
down feed of the sawing head can be manual or powered.

NOTE This type of machine can be fully automatic or semi-automatic. A fully automatic pivoting head
machine normally incorporates power feed of the sawing tool, power in-feed and powered clamping of the
work material. A large semi-automatic machine normally incorporates power feed of the sawing tool and power
clamping of the workpiece. Provision is often made for swivelling the whole machine to make mitre cuts.

Figure 10 — Circular sawing machine with powered feed — Pivoting head type

5.2.2.2 Vertical/down feeding type

There are two variations of this type of machine, the generally larger and heavier twin pillar type and
the single column type. The head carrying the sawing tool slides vertically on the pillars or the column
to feed the sawing tool down into the work material.

Provision for mitre-sawing is made on some machines, usually the single column type, by allowing
either the head to swivel on the column, or the head and column to swivel on the base. This type of
machine can be provided with manual, semi-automatic or fully automatic control.
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NOTE This figure shows rotating sawing tool not at its rest position.

Figure 11 — Vertical/down feeding type — Twin pillar

Figure 12 — Vertical/down feeding type — Single column with open front
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On this type of machine, the plane of the circular sawing tool is aligned with the “front-to-back” axis
of the machine. The circular-sawing tool is mounted on a spindle within the base frame of the machine
and rises through a slot in the work table. For mitre-sawing, the whole machine can be mounted on a
turntable, or the head which carries the sawing tool can rotate about one or more axes.

Some machines have provision for locking the cutting head in the raised position to allow rip-sawing
(see 3.11.1).

This type of machine can be provided with semi-automatic or fully automatic control.

5.2.2

The
table
sawi
prov

Figure 13 — Vertical — Rising/up-stroking type

.4 Sawing machjnes — Longitudinal traversing — Table type

spindle and circular-sawing tool are mounted in a carriage which travels below the
. The plane of the circular-sawing tool is aligned with the “side-to-side” axis of the n
hg tool trdvels horizontally towards and into the work material. This type of mac
jded with.mmanual, semi-automatic or fully automatic control.

plane of the
1achine. The
hine can be
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Figure 14 — Sawing machine — Longitudinaltraversing — Table type

5.2.2.5 Twin- or multiple-head type

This type ofimachine is supplied for double-ended sawing and may be provided with two or more hpads.
In some maghines, the sawing tool approaches.theworkpiece in an arc from the back and the headq may
enable the glane of the sawing tool to be tilted-from the vertical. In other machines, usually for mitre-
sawing, the heads feed the sawing tools vertically into the top of the work material.

This type ofmachine can be providedwjith semi-automatic or fully automatic control.

=
et

j /ﬂ{/

Figure 15 — Twin- or multiple-head type sawing machine
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5.2.2.6 Horizontal type (included inclination or slant type)

The spindle and circular sawing blade are mounted in a carriage which travels on slides or rails above
the table.

The plane of the circular saw blade is aligned with the “side-to-side” axis of the machine. The sawing
blade travels horizontally towards and into the work material. On some machines, the table can tilt.
This type of machine can be provided with manual, semi-automatic or fully automatic control.

/2'7U

/

4

=

\&a

Sl I—— e

Figure 16 — Horizontal type (or incline type)

5.2.3 Hack-sawing machines +< Horizontal-pivot type

The head, which carries the feciprocating frame and sawing tool, is pivoted at one end; feed motion is a
downward arc into the top of the workpiece.

Figure 17 — Hack-sawing machines — Horizontal-pivot type
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specific safeguarding requirements

5.3.1.1 Basicrequirements

Fixed or interlocking guards shall be provided to prevent access to the entire length of the band sawing
tool. Adjustable guards shall be provided for the range of the sawing tool needed for the sawing process.

NOTE
the vice plate

Where sawi
more fixed,

Accesstom
with the red
a single detd

An adjustab
sawing, thu

Verification:

5.3.1.2 Additional requirements for vertical band-sawing machines with traversing frame

(see Figure

At machineq
a feed rate,

less tha

greater
interlod

If the table
with travers
shall be pro

Verification:
5.3.2 Cirg

5.3.2.1 G

ng tool cleaning brushes or wheels are provided, they shall be safeguarded using o
hdjustable or interlocked movable guard(s).

bving band wheels shall be prevented by interlocked movable guards which-¢omply at

ctor actuated in the positive mode (see 5.1 and ISO 14119:2013, Annex A).

b reducing the risk of sawing tool breakage during operation.

Visual inspection, performance check/test, drawings/schematics/calculations.

7) or with longitudinal table feed (see Figure 8)

with power-operated feed (e.g. feed of the wotk material, feed of the machine frame),

h or equal to 2 m/min: a hold-to-run control shall be provided (see ISO 11161:2007, 8.6

than 2 m/min: access to hazardeus movements shall be prevented by fixed ar
king guards.

must be entered by the opérator for loading/unloading at vertical band-sawing mac}
ing frame (see Figure 7)-appropriate protective measures against fall, slip and trip haz
yided (e.g. handrails pr,aother as listed in 5.15.1).

Visual inspection; performance check/test, drawings/schematics/calculations, measurem|

tneral

This can be achieved if the band guides are as close as possible to the jaws and do not interfere with

e or

least

uirements of PL = c (see ISO 13849-1). Guard interlocking shall incorporate; as a minifnum,

le guide shall be provided that moves with the guard to supportithe sawing tool dyiring

feed

with

.2),
1d /or

hines
ards

ent.

Machines sh

allbe provided with guards and designed so as to

a)
b)

prevent access to the teeth of the rotating sawing tool when the sawing head is at its rest position,

prevent access for automatic and semi-automatic sawing machines to the sawing tool during the

sawing; prevent access for manual sawing machines to the sawing tool during sawing as much as
possible depending upon the shape of the workpiece and the sawing process, and

c)

prevent

access to any sawing tool cleaning device during sawing.

Guards shall be designed to contain ejected fragments (e.g. parts of the sawing tool, work material).

In pivot head machines, the failure of a single component in the counter-balance system shall not cause
the sawing head to fall under gravity.

Verification:

24

Visual inspection, performance check/test, drawings/schematics/calculations.
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5.3.2.2 Pivoting head type — Manual and power-operated cutting head feed (see Figures 9
and 10)

Access to the sawing tool shall be prevented by a combination of fixed guards and self-closing guards
(see Figure C.1). Parts 1 and 2 of Figure C.1 are fixed guards; part 3 is a self-closing guard. The guard
shall be completely closed in the rest position. The self-closing guard shall not be brought into its
position by gravity or spring. Disconnection of the linkage of the self-closing guard shall require the use
of a tool or the opening of a mechanical locking system or a key lock.

Suitable devices shall be provided to prevent fall of the cutting head from the rest or raised position
(e.g. retention springs, latches).

If safving tool guards are removed, (e.g. for sawing tool change, maintenance), then dn ﬁnterlocking
devige shall ensure that sawing tool rotation is prevented until the sawing tool @uarding is fully
reingtated.

Veriffcation: Visual inspection, performance check/test, drawings/schematics/cal€iations.

5.3.24.3 Pivoting head type — Automatic (see Figure C.2) and semi attomatic (see Figtire C.3)
The work zone and work feed mechanism shall be provided with an intérlocking guard.

Veriffcation: Visual inspection, performance check/test, drawings/schematics/calculations, measurement.

5.3.2.4 Vertical/down-feeding type (see Figures 11 and\12)

For putomatic machines self-closing guards and.fo¥ manual machines adjustable guards shall
be provided for safeguarding the sawing tool teeth'and as much of both sides of the saying tool as
practicable.

If thg machine is equipped with automatic feed of work material, access to the work zone arld work feed
mechanism shall be prevented by fixed and/or interlocked movable guards. Openings in guards at the
loading point shall be adjustable in accordance with ISO 13857:2008, Tables 1, 3 and 4.

Guard interlocking shall incorporate, as a minimum, a single detector actuated in the pqgsitive mode
(see SO 14119:2013, Annex A),

Veriffcation: Visual inspection;-performance check/test, drawings/schematics/calculations.
5.3.2.5 Rising/up-Stroking type (see Figure 13)

5.3.2.5.1 Machines with manual cutting head feed

Interflocking tovable guards shall be provided to enclose the sawing tool above the macljine table as
much aspassible.

Wherecor with the sSawing too pOSSibie dUTring Sawing, o OT nder a hold-to-

run control (i.e. the hold-to-run control may be integated with the handle).

Verification: Visual inspection, performance check/test, drawings/schematics/calculations.

5.3.2.5.2 Machines with powered cutting head feed

Fixed and/or interlocked movable guards with guard locking shall be provided to prevent access to the
moving sawing tool when above the work table.

Guard locking is not required if on opening the guard, either

— abrake is actuated to stop the sawing tool before access to it is possible, or
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— the sawing tool retracts to a safe position beneath the work table before access to the sawing tool is
possible.

The time for stopping or retracting shall be calculated according to ISO 13855:2010, Clause 5.

Guard interlocking shall incorporate, as a minimum, a single detector actuated in the positive mode

(see 5.1 and

[SO 14119:2013, Annex A).

Verification: Visual inspection, performance check/test, drawings/schematics/calculations, measurement.

5.3.2.6 Longitudinal traversing — Table type (see Figure 14)

Access to tH
combinatior
ISO 12100:2
pressure sej

Access from
gauging or
interlocked

Verification:

Access to th
by fixed guj
changing fa
locking shal

Fixed guard]
and metal W

The interlod
positive mo
cause either]

Provision shall be made, where necessary, for the safe integration of ancillary swarf/chip han

equipment

Verification:

5.3.2.7 Hq

Self-closing,
(see also Fig

Verification:

e moving sawing tool and clamps from the load/unload position shall be prevented

of fixed guards (see ISO 14120:2015, 3.2) and sensitive protective equipment arSPE
010, 3.28.5), e.g. active optoelectronic protective devices or AOPDs (see IEC 61496-
isitive mats (see ISO 13856-1 and ISO 13855 for positioning).

the rear of the machine to the moving sawing tool, to clamping devices‘and any pow
feed devices shall be prevented by fixed guards (see ISO 14120) together with e
movable guards or sensitive protective equipment.

Visual inspection, performance check/test, drawings/schematicsfcalculations, measurem

e moving sawing tool and other hazardous parts below the machine table shall be prevg
irds. Where access to the sawing tool and drive mechanism, including any spindle §
rility is required, interlocked movable guards shallbe provided. Where necessary, g
| be provided (see ISO 12100:2010, 3.27.5 and ISO_14119:2013, 4.3).

s shall also be provided at all sides of the machine, e.g. self-closing guards, to contain
orking fluids and minimize risks from the gjection of process materials.

king arrangements shall incorporatejas a minimum, a single detector activated ij
e (see ISO 14119). Actuation of theinterlocks and/or sensitive protective equipment
a category 0 or a category 1 stop-(see IEC 60204-1).

e.g. swarf/chip conveyors).

Visual inspection, pexformance check/test, drawings/schematics/calculations.

prizontal type

adjustablerer interlocked movable guards shall prevent access to the moving sawing
ure 16).

Vistal inspection, performance check/test, drawings/schematics/calculations.

by a
(see
) or

rered
ither

ent.
nted

peed
uard

Chips

1 the
shall

dling

tool

5.3.2.8 Radial arm, pendulum and front-cutting types

Fixed guards, adjustable or interlocked movable guards shall prevent access to the moving sawing tool.

Means shall

Verification:

be provided to return the sawing tool to the rest position after use automatically.

Visual inspection, performance check/test, drawings/schematics/calculations.

5.3.2.9 Twin sawing mitre-cutting type — Vertical feed — Single-head type

Fixed guards and adjustable guards shall be provided to prevent access to the moving sawing tools.

Verification: Visual inspection, performance check/test, drawings/schematics/calculations, measurement.
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Where the work material positioning guide-fence is behind the longitudinal axis of the work material,
means shall be provided for the clamping of the work material.

Either supplementary fixtures shall be provided to align the work material during sawing, or protection
by a work material tunnel shall be provided.

Verification: Visual inspection, performance check/test, drawings/schematics/calculations, measurement.

5.3.2.10 Twin sawing mitre-cutting type — Vertical feed — Twin-head and multiple-head type
(see Figure 15)

Acce
in gy
inter]
mod

Verif]

For 1
accey
prev

Verifi

N} tU t}lU Ildbdld LUIIT b}ldl} ‘Uﬁ lJl CVCllth ‘Uy lclACCll dlld/’Ul illtCl }UL}\CC‘I lllUVdIUIC sudll,
ards at the loading station shall be in accordance with ISO 13857:2008, Tables;3,\4
locking of the guard shall incorporate, as a minimum, a single detector actuated in
b (see ISO 14119:2013, Annex A).

cation: Visual inspection, performance check/test, drawings/schematics/calculations, me

hanual or semi-automatic machines, self-closing or adjustable guards-shall be provide
s to the sawing tool. Additional adjustable guards, or the work material clamping equi
bnt access to the sawing tool at the load/unload positions.

cation: Visual inspection, performance check/test, drawings/sc¢hematics/calculations.

For dqutomatic machines, access to the sawing tool shall be prevented using interlocked movj

The
(see
a saf|

Verifi

Whe
exist]

a)
b)

1

f
1

Exan
IEC6

Verifi
Indiy

Verifi

interlocking shall incorporate, as a minimum, a single detector actuated in the pg
SO 14119:2013, Annex A). Actuation of the interlock shall either cause the sawing tool
b position or to stop before access is possible (seeISO 13855 and ISO 13857).

cation: Visual inspection, performance check/test, drawings/schematics/calculations.

e power-operated traversing is provided, access to locations where a potential crus
s shall be prevented. This shall be aghieved by providing either

rip devices if the workpiece manipulation envelope is not known (see ISO 13855), or

equirements are known, and the minimum gaps given in ISO 13854 are satisfied.

ples of trip devices”are electro-sensitive protective equipment (ESPE) in accoq
1496-1 and IEC 61496-2, or pressure sensitive safeguards (PSPDs) in accordance with |

cation: Visualinspection, performance check/test, drawings/schematics/calculations, me
idual cutting heads on multi-head machines shall satisfy the requirements listed in 5.

cation: Visual inspection, performance check/test, drawings/schematics/calculations.

s. Openings
and 5. The
the positive

asurement.

d to prevent
pment, shall

able guards.
sitive mode
to retract to

hing hazard

ixed guards together withtrip devices at the load/unload position if the workpiece npanipulation

dance with
S0 13856-1.

asurement.

3.2.1.

5.3.3

Hack-sawing machines (see Figure 17)

Access shall be prevented to the crushing/trapping hazards of the reciprocating drive mechanism and
moving frame by fixed and/or interlocking guards.

Verification: Visual inspection, drawings/schematics/calculations.

5.4

Other mechanical hazards

5.4.1 Mechanical power transmission elements

Access to motors and drive transmission elements shall be prevented by fixed guards or interlocking
movable guards (e.g. telescopic covers) unless inherently safe by virtue of their position. Movable
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guards shall be used if normal operation requires frequent access (i.e. more than once per work shift).
Guard interlocking shall incorporate, as a minimum, a single detector actuated in the positive mode
(see ISO 14119:2013, Annex A).

Verification: Visual inspection, performance check/test, drawings/schematics/calculations.

5.4.2 Work material holding devices

All sawing machines shall be provided with clamping devices which keep the work material secure in
position to prevent unintentional movement of the work material during the sawing process.

Verification. Vistrat trspection; pc:fu: monce u’lcu’\/tcat, th uW[uy.)/au'u:luu(L,l'(,a/(,ulll,uluf[uu.).
5.4.3 Power-operated work material clamping devices

5.4.3.1 Crushing hazard

The risk of|exposure to crushing hazards between power-operated work material holding deyices
(clamps) angl the work material shall be reduced by one or more of the following-measures:

a) limitingthe clamp stroke to 6 mm or less (opening and closing);

b) restrictjng the speed of the clamping device to 10 mm per second-prless under hold-to-run co(]ntrol;

c) providipg distance guards to ensure that the hazard zone. cannot be reached the length of the
distance¢ guard (tunnel guard, see ISO 14120:2015, 3.2.2) shall be at least 550 mm (forearm lgngth
according to ISO 13857:2008, Table 3) (see ISO 13857 as:appropriate for the type of safeguardjng);

d) providipg a means to prevent the operator from reaching the hazard zone while power-operated
work mlaterial holding devices are closing, e.g. two-hand control device, closing the device|by a
functioI key in combination with an enabling dévice or locating the control away from hazard fone;

e) providing means to detect access to hazardzene, e.g. active optoelectronic protective device (AQPD);
f) providipg fixed guards.

Verification:|Visual inspection, performance check/test, drawings/schematics/calculations, measurement.

5.4.3.2 Interlocking of contfel System
Interlocking of the control §ystem shall prevent unclamping of the work material during the sawing ¢ycle.

On semi-aujomatic and@utomatic machines, the control system of the machine shall be interlockgd to
prevent sawjing untilwork material is clamped.

Verification:|Visual inspection, performance check/test, drawings/schematics/calculations.

5.4.3.3 Clamping loss during sawing

Power-operated work material holding devices shall remain clamped or hazardous motion shall be
interrupted in the event of a failure or interruption in the work material holding device power supply.

Verification: Visual inspection, performance check/test, drawings/schematics/calculations.

5.4.3.4 Manual release of the clamping system

On semi-automatic and automatic machines, manual release of the clamping shall be permitted only
after the sawing tool has been retracted and hazardous motion of the machine has ceased.

Verification: Visual inspection, performance check/test, drawings/schematics/calculations.
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5.4.4 Power-operated work material loading/unloading and feeding devices

5.4.4.1 Roller feed (see 3.8)

The power transmission to the powered rollers shall be totally enclosed. The in-running nip points
between the powered rollers and work material shall be safeguarded by means of fixed and/or
interlocked movable guards except where the intake position (i.e. where the work material enters the
machine) satisfies the requirements of ISO 13857.

Verification: Visual inspection, performance check/test, drawings/schematics/calculations, measurement.

5.4.4.2 Backjaw feed (see 3.2)

Acceps shall be prevented to hazard zones at back jaw feed devices [e.g. fixed)'guarfls, movable
interjocking guards, active optical protection devices (AOPDs); see IEC 61496-2].

Veriffcation: Visual inspection, performance check/test, drawings/schematics/cdleulations, measurement.

5.4.4.3 Push feed (see 3.7)

Safeguards shall be provided to prevent access to the path of the pushing device and work|material on
its forward stroke, the device on its reverse stroke and to prevent{crushing hazards betwegn the end of
the work material and the feed device (see ISO 13857).

Veriffcation: Visual inspection, performance check/test, drawings/schematics/calculations, measurement.
5.4.3 Swarf/chip collection and removal systems

5.4.3.1 Within the machine

To ayoid entanglement or crushing hazardj-access to the swarf/chip collection and removal fystem shall
be pirevented by fixed and/or interlocking movable guards.

Operjing an interlocking, movable guard shall cause the movement of the system to cease|and remain
inhibited. If movement of the system with an interlocking guard open is essential (e.g. for cleaning
purppses), the movement shall’be permitted only under a hold-to-run control.

5.4.3.2 Swarf/chip discharge area

To ayoid entanglentent or crushing hazard, access to the swarf/chip discharge area shall bg prevented,
e.g. by fencing and/or use of a container or tilting bucket. If the container or tilting buckgt is located
benepth the ejection point, access to the swarf/chip discharge area shall not be possible. When movable
guarfls areused, they shall be interlocked with the drive of the swarf/chip conveyer.

Whep(due to the type of construction, access to the swarf/chip collection and removal|system and
accordingly to the swart/chip discharge area cannot be prevented entirely, this shall be indicated by a
warning sign.

Verification: Visual inspection, drawings/schematics/calculations.

5.4.6 Preventive maintenance

Access to hazard zones shall be limited by locating maintenance, fluid addition (e.g. lubrication) and
setting/machine adjustment points outside hazard zones (see ISO 12100).

Verification: Visual inspection, drawings/schematics/calculations.
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5.5 Electrical hazards

To minimize electrical hazards, all electrical equipment shall be designed and applied in accordance
with IEC 60204-1.

Verify compliance with the requirements in IEC 60204-1.

5.6 Thermal hazards

Where a swarf removal system is provided, it shall protect persons from contact with hot swarf
material (e.g. by fixed guards).

Verification:|Visual inspection, performance check/test, drawings/schematics/calculations.
5.7 Hazards generated by noise

5.7.1 Reduction of noise at source

When desighing sawing machines, the information and technical measures to-¢ontrol noise at squrce
given in ISOf TR 11688-1 shall be followed.

NOTE ISP/TR 11688-2 gives useful information about noise generation mec¢hanisms in machinery.

The design ghall take into account noise from each source. Appropriate technical measures for rediicing
noise at the main sound sources of the sawing machines are listed in Table 3.

Table 3 — Noise reduction‘measures

Sources apd types of acoustical noise Possible means of reducing noise levels
a) Transmigsion noise Damping.of motor, belts, gearbox noise
b) Pneumatjic exhaust Silencers
c) Material flischarge Lining of sound reflecting inside surfaces with sound absorbihg
material
d) Cutting rjoise Sawing tooling adapted to the dimensions of the workpiece and
material

Sawing tool sharpness and geometry; acoustic panels (partial or
total), proper work material clamping, optimized feed and spged
conditions

e) Aerodynamic noise Guard characteristics, sawing tool design (for aluminium)

f) Sawing t¢ol vibrationduring running Slotted/laminated sawing tools (for aluminium), sawing tool
geometry, close tolerance sawing tools

g) Insufficignt metalworking fluid Increase flow
during cutting
1
h) Hydraulicsystem ATOUSTIC eNCIOSUTE, SEtection of [oW NOISE eqUIpMEnt

The above list is not exhaustive. Alternative technical measures for noise reduction with identical or
greater efficiency may be used. Design of guarding can contribute to noise reduction by isolation or
absorption.

The criteria for assessing efficiency of noise reduction measures are actual emission values from
machines of the same family (type) determined in accordance with 6.3.

5.7.2 Reduction of noise on transmission paths

Where noise levels have to be reduced beyond those achievable by design, the machine shall be
provided with protective measures (e.g. noise enclosures, screens fitted to the machinery, silencers).
See ISO 11546-1, ISO 11546-2,1SO 11691, ISO 11820 and ISO 11821.
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Verification: Visual inspection, performance check/test, drawings/schematics/calculations, measurement,.

5.8

Hazards generated by vibration

On sawing machines with manually guided component feed or handle operation, where operators can
be subject to vibrations of more than 2,5 m/s2, measures for preventing or reducing vibrations as far as
practicable shall be taken by construction and design, damping, and/or insulation. For measurement of
vibration, see EN 1299 and ISO 20643.

Verification: Visual inspection, performance check/test, drawings/schematics/calculations, measurement.

5.9

5.9.1

Meas

Hazards generated by materials or substances processed

Hazards from contact with or inhalation of harmful fluids, gases, mists, fumes
ures to minimize hazards arising from harmful metalworking fluids shallinclude the
The system design shall prevent splash, leakage and overflow of the metalworking flui

Fluid reservoirs and other system components (e.g. pipes and hoses)shall be made of m
gre resistant to attack by metalworking fluid. Information on metalworking fluids to
e given [see 6.2.2 g)].

The metalworking fluid distribution system and delivery nozzles shall be designed
unwanted spray.

Where harmful concentrations of fine mists, vapour or smoke is foreseen in the work
ghall be provided to prevent their escape and provision made for connection of integra
extraction equipment (see EN 626-1).

The metalworking fluid capacity shall miatch the correct function of the machine and
1
provided.

The metalworking fluid systein shall be capable of delivering suitable amounts of fluids
the emission of hazardousvapours at the cutting site.

Where it is intended that-operators will place their hands into the work zone (e.g. during
operations, setting)fmetalworking fluid shall be stopped or diverted by opening of the mg

The metalworking fluid system design shall allow for flow and direction adjustmentg
hazard zone or with the machine stopped.

Metalwaorking fluid reservoirs shall be fitted with visual level indication and a filling p
¢asily\accessible.

and dusts

following.
.

aterials that
e used shall

to minimize

yone, means
or external

be sufficient

o avoid excessive heating and subsequent evaporation of the fluid or alternatively codlers shall be

to minimize
load/unload
vable guard.

outside the

int which is

during maintenance.

irking fluids

Means such as filters shall be provided to prevent the accumulation of chips and other materials

from sawing operations within the machine and the metalworking fluid tank in order
the dissolving of hard metals into the fluids.

Verification: Visual inspection, performance check/test, drawings/schematics/calculations.
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5.9.2 Minimizing biological and microbiological hazards in metalworking fluids

Measures to minimize the hazards of biological and microbiological growth in re-circulating
metalworking fluids shall include the following.

— The total content of the metalworking fluid system shall be circulated in normal use so that no
stationary volume within the tank exists except where settlement is required by design.

— To avoid stagnant areas remaining within the machine, the metalworking fluid shall drain from the
machine under gravity.

— Discharge pipe work shall have sufficient diameter and slope to minimize sludge settlement.

— The metalworking fluid system shall be provided with filtration for the removal of sediment.

— When spdiment build-up occurs, cleaning shall be made easy by design (e.g. rounded'Corndrs in
containgrs). Cleaning shall not require drainage of the whole system.

— The inside of tanks shall not contribute to the growth of bacteria (e.g. smooth unpainted surfaces).
— Provisign shall be made to empty metalworking fluid containers completely;
— Metalwprking fluid containers shall have covers designed to preventthe'ingress of foreign matter.

— Contamfination of the metalworking fluid by oil or grease from external sources such as lost ma¢hine
lubricatiion shall be avoided or means shall be provided for their systematic removal.

— Means ghall be provided to enable
— fluid samples to be taken,
— sumps and pipe work to be cleaned, and
— filtgrs to be changed
so as to|minimize the exposure of an operator to the fluid.

Verification:|Visual inspection, performange check/test, drawings/schematics/calculations, measurement.

5.9.3 Swdrfand cleanability

The maching shall be designedto minimize the build-up of swarf in the work zone and facilitate its
removal with minimum refmipval of safeguards.

Verification:|Visual inspection, performance check/test, drawings/schematics/calculations.

5.10 Hazards<generated by neglect of ergonomic principles in machinery design

5.10.1 Avoidance of unhealthy posture, excessive effort, fatigue and repetitive strain
The machine and its controls shall be designed in accordance with ISO 12100.

Machines shall be designed in accordance with ergonomic principles so as to avoid excessive effort,
unhealthy posture, fatigue or repetitive strain during use.

Movable guards shall be power operated where the use of them will lead to repeated excessive effort
(see also ISO 12100:2010, 4.8).

NOTE Further guidance is given in IEC 60204-1, EN 614-1, ISO 9355-2, ISO 9355-3 and ISO 14738.

Verification: Measurement, posture requirements not excessive and in accordance with the referenced
standards.
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5.10.2 Inadequate consideration of hand-arm or foot-leg anatomy

The positioning, labelling and illumination of control devices and points for observation or service such
as those for filling and draining of tanks shall be chosen to satisfy ergonomic principles (see EN 614-1,
EN 614-2; ISO 9355-1, ISO 9355-2, ISO 9355-3; EN 1005-1, EN 1005-2, EN 1005-3; ISO 7250).

Verification: Measurement, check that distances involved in normal operation are in accordance with the
referenced standards.

5.10.3 Inadequate local lighting

n the design

e machine and/or its guards render the ambient lighting inadequate for the safe\dnd efficient

operption of the machine.
Veriffcation: Visual inspection, performance check/test, drawings/schematics/calculations, measurement.

Exception: At vertical band-sawing machines with manual feed (see Figure5);’the luminegcence of the
integral lighting shall be at least 500 Ix in accordance with EN 1837.

Fluorescent-type lighting may be provided, subject to the provision ¢hat the stroboscopic feffects shall
not conceal a hazard.

Veriffcation: Visual inspection, measurement.

5.10{4 Human error, human behaviour

Equipment and accessories for adjusting and maintaining the machine, indicated in the| Instruction
handbook and not readily available, shall be provided.

Veriffcation: Performance check/test.

5.10}5 Inadequate design, location eriidentification of manual controls

Inpuf devices (e.g. keyboards, key pads, push buttons) shall be in accordance with ISO 9355-1, SO 9355-2
and SO 9355-3.

Veriffcation: Visual inspection;

5.10}6 Inadequate design or location of visual display units
Scregn-displayedinformation shall be clear and unambiguous. Reflections and glare shall bg minimized.

Veriffcation: €heck legibility and visibility from operating position(s).

5.11 Unexpected start up, unexpected overrun/over-speed

5.11.1 Failure/disorder of the control system

Control systems shall be designed in accordance with ISO 13849-1, [EC 60204-1, ISO 4413 and ISO 4414;
and ISO 12100:2010, 6.2.11 shall apply.

The use of a programmable electronic system shall not reduce the level of safety specified in this
document. Where safety-related functions are implemented within the programmable electronic
system, they shall satisfy the requirements of 5.1.3.1.

Unexpected machine movements (e.g. sawing tool movement, work material clamping, work material
feed) shall be prevented (see ISO 14118).

Verification: Visual inspection, performance check/test, drawings/schematics/calculations.
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5.11.2 Restoration of energy supply after an interruption

Control system design shall ensure that automatic restart is prevented and re-actuation of the start
control is always required to initiate powered movement following for example any change of mode,
selection of optional function, system reset, guard interlock interruption, restoration of adequate

pressure or

Verification:

voltage, or correction of a system failure (see IEC 60204-1:2009, 5.4 and 7.5).

performance check/test, drawings/schematics/calculations.

5.11.3 External influences on the electrical equipment

Machines e
electromag

a) Immu
electro
accord

b) Emissi
limit elg

NOTE M

manufacture|

Verification:

etic compatibility as follows.

ity: Electronic control systems shall be designed and installed so as to be protected
agnetic interference and stable when exposed to electrical system operation’or failu
nce with IEC 61000-6-2.

n: Electrical/electronic design shall apply technical information and physical measur
ctromagnetic emissions in accordance with IEC 61000-6-4.

hchines employing only CE-marked electrical parts, wired and conhéected in accordance wit
I’s instructions can be considered to have adequate electromagnetic immunity protection.

Use the verification methods described in IEC 61000-6-2.and IEC 61000-6-4.

5.12 Errors of fitting

The design
asymmetrid
if any hazar

Verification:

of machine parts shall prevent errors of fitting (e.g. use of male/female connect

trate

from
re in

es to

h the

ions,

al location features) and/or the machine parts shall be marked with instructions for fitting

 could result from incorrect fitting.

Drawings/schematics/calculations;

The directi
displayed o
(e.g. pulleys

Verification:

5.13 Fallin

n of cut of the sawing tool shall be indicated by a durable arrow symbol. This c4
the outside or the inside\of the enclosing guards or the power transmission ]
for band-sawing blades,spindle for circular sawing tools, frame for hacksaw blades).

Visual inspection.

g or ejected©bjects or fluids

5.13.1 Conftainment of work material, chips and fluids

Guards shal
Such guardsq

begprovided to retain or contain the foreseeable ejection of work material, chips and f
shall be designed in accordance with ISO 14120:2015, 5.1.

n be
barts

uids.

Verification:

Drawings/schematics/calculations.

5.13.2 Ejection of parts — Guard strength

Guards shall be provided to contain the energies of, or protect persons from, the machine parts
and/or components which can reasonably foreseeable be ejected, in particular the sawing tool

(see ISO 141

Verification:

34

20:2015, 5.1).

Visual inspection, performance check/test, drawings/schematics/calculations.
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5.14 Loss of stability/overturning of machinery

Machines shall be designed and constructed so that they are stable under foreseeable operating
conditions, and without risks of overturning, falling or unexpected movement. When the use of
foundation bolting is one of the measures used to help prevent overturning, manufacturers shall specify
the bolts and foundation requirements necessary (see also Clause 6).

Verification: Visual inspection, measurement where necessary during normal operation.

5.15 Slip, trip and fall of persons

5.15{1 General requirements

Placgs of work and means of access on machines (such as integral stairs, platforins, walkways, in
accordance with I1SO 14122-2 and ISO 14122-3) shall be designed to minimize the likelihpod of slips,
trips|and falls by the provision of hand holds, foot holds, and, where necessary,slip-resistamt surfaces.

Veriffcation: Visual inspection.

5.15(2 Contamination of floors

Whete a fluid application system is provided, it shall be designéd to prevent splash, spray and mist
outside the machine enclosure [see 6.2.2 g)]. Where this is naPpossible, other means shall be provided,
e.g. drip tray or grate flooring. For measures against furtheéxthazards arising from metalwoyrking fluids,
see 9.9.1.

Veriffcation: Visual inspection, performance check/test\involving the use of a fluid.

5.15|3 High parts of the machine which shall be accessible for maintenance or trouble shooting

Where frequent access is required (i.e. more than once per shift), permanent means of ac¢ess shall be
provjded (see Example A).

If only occasional access is required,.one or both of the examples in Example B shall be proyided.
Example A

— Permanent means of access (e.g. stairways, ladders, see 1SO 14122-2).
— TFixed working platforms with fixed railings and toe boards against falling hazards (see [§O 14122-3).
Example B

— Supportsfor safety belt.

— Means to attach movable ladders.

Verification: Visual inspection.

5.16 Verification of safety requirements and/or measures

Safety requirements and/or measures specified in Clause 5 shall be verified using the procedures listed
at the end of each measure or group of measures.

Visual inspection shall be used to verify the features necessary for the requirement by visual
examination of the components supplied.

A performance check/test shall verify that the features provided perform their function in such a way
that the requirements are met.

Measurement shall verify by the use of instruments that requirements are met to the specified limits.
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Drawings/calculations shall verify that the design characteristics of the components provided meet the
requirements.

6

Information for use

6.1 Markings

The machine shall be marked in a distinct and durable manner with the following:

a)

b)
‘)

d)
e)
f)
g)

6.2
6.2.1 The(general requirements laid down in [SO 12100:2010, 6.4 shall be followed.

6.2.2 Thelfinstruction handbook shall include the-following information:

a)
b)

f)
g)

h)

j)

k)

36

business name and full address of the manufacturer and, where applicable, his/her authorized
represefitative;

year of construction; that is, the year in which the manufacturing process is completed;
mandatpry marking, to indicate its compliance with mandatory requirements;

NOTE The mandatory marking for Europe is the CE marking.

designaftion of machinery and the designation of series or type;

serial nimber (where applicable);

mass of|the machine, without sawing tools or ancillary devices;

directign of cut of the sawing tool, indicated by an arrow symbaol.

Instryiction handbook

repeat 9f marked information (see 6.1);

details of lifting points for transpertation and instructions for the installation of the maching¢ and
its safeguarding equipment (e(g.-floor conditions, bolting down details, services, anti-vibration
mountings);

details @about supply data fer electrical, hydraulic and pneumatic systems (where applicable);

details pf control syStems, including circuit diagrams for electrical, hydraulic, pneumatic systems;
the cirquit diagrams shall show the interfaces between these and any hard-wired partd if a
prograrhmable electronic or pneumatic control system (PES, PPS) is incorporated;

D

informgtionabout work material capacity range and of usable sawing tool sizes of the machin

information about sawing tool and feed speed ranges (where applicable);

specification for any lubricants, hydraulic or metalworking fluids and instructions for their
application (should draw attention to the importance of preventing fluid spillage onto the
surrounding area and thus creating a slipping hazard);

noise emission declaration in accordance with 6.3, Annexes A and B and I1SO 12100:2010, 6.4.5.1;

instructions for testing of the machine and its safety equipment prior to being taken into service;

instructions for the operation, setting, sawing tool changing, cleaning, use of clamping and feed
devices of the machine;

recommendations on the need for personal protective equipment for operators (e.g. hearing
protection, eye protection);
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instructions for the adjustment of guards and sawing tool guides together with specifications for
suitable sawing tool types;

instructions for the inspection of guards or other protective devices after sawing tool changing or
adjustment;

instructions for the safe handling of work material in profile or contour cutting operations;
information concerning hazards due to vibration during sustained high force level manual feeding;

requirements for periodic maintenance of the machine, its guards and protective devices;

:I:tormatlon about the reasonable foreseeable misuse;

formation about the specification of the spare parts to be used when these can affe¢t the health
gnd safety of operators.

It is fecommended that checklists be prepared for relevant operations covered\by items h)] i), j) and k).
In pdrticular, for the safety examinations, there shall be a specific checklist which can be sjgned by the

exanpiner.

6.3

Noise declaration

A de¢laration concerning the noise emission of the machine shall be made using noise emigsion values

detefmined according to Annexes A and B.

The following declaration shall be made concerning the-airborne noise emission:

A-weighted sound emission pressure level at werkstations (should it exceed 70 dB(A); iff it does not,
thhis fact shall be stated);

peak value of the instantaneous C-weighted sound pressure level at workstations, if exc¢eding 63 Pa
130 dB(C) in relation to 20 pPa);

A-weighted sound power level (emitted by the machine when the A-weighted emifsion sound
ressure level at any workstation exceeds 80 dB(A);

eclaration of noise emission values in accordance with ISO 4871, using the dual-nunpber form of
eclaration; the declaratien shall be accompanied by a statement of the measuring methHod used and
the conditions applied-during the test and values for the uncertainty K (see ISO 4871) as follows:

1+ 2 dB whenausing ISO 3744 or ISO 11202 (grade 2);
+ 4 dB when using ISO 3746 or ISO 11202 (grade 3) or ISO 11204 (grade 3).

EXANMPLE For a sound power level Lwa = 93 dB (measured value), uncertainty K = 4 dB for njeasurements

madd in accordance with ISO 3746.

Ifth QB g filna A lorad axnitccins 2ol detaln st fiad a0 C i 2 ran i th
eaccHraty- ortne-aecraret e miSSiof vartte S 1S to ot vertarmeasurementsS Samroemade using e

same method and the same operating conditions as those employed for the declaration.

The noise declaration shall be accompanied by the following statement:

“The figures quoted are emission levels and are not necessarily safe working levels. While there is
a correlation between the emission and exposure levels, this cannot be used reliably to determine
whether or not further precautions are required. Factors that influence the actual level of exposure
of the workforce include characteristics of the work room, the other sources of noise, etc., i.e. the
number of machines and other adjacent processes. Also, the permissible exposure level can vary
from country to country. This information, however, will enable the user of the machine to make a
better evaluation of the hazard and risk.”

Information on noise emission shall also be given in the sales literature providing performance data.
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Annex A
(normative)

Noise emission measurement

Operating conditions for noise measurement shall be those of Annex B. If noise measurement according
to Annex A is not possible for technical reasons, it is allowed to deviate. The reasons shall be justified.

In this case,

Mounting a

the noise declaration shall describe which test conditions were used.

nd operating conditions of the machine shall conform to the manufacturer’s jnstruc

and be identical for the determination of emission sound pressure level at the workstation an
sound poweyr levels.

Emission so

und pressure level at the workstation shall be measured in accordance with ISO 11202

the followinjg modifications:

— theenv
less tha

— the diffq

ronmental correction, K74, or the local environmental correctjon, K3, shall be equal
h 4 dB;

test in dperation and turned off, respectively shall be equal toer greater than 6 dB;

— the correction of the local environmental correction, K3AZshall be calculated in accordance
ISO 117404:2010, A.2, with the reference restricted to"ISO 3746 instead of the method giv

ISO 112

02:2010, Annex A.

When determining K34 in accordance with 1SO, 11204:2010, A.2, the environmental corre
Ky required for this procedure may be determined either according to ISO 3746 (preferre

accordi

Sound powg

shown in IS

g to ISO 3744, whichever standardhas been used for the determination.

D 3746 with the following medifications.

— The envlironmental correction, K74, shall be equal to or less than 4 dB.

— The sound pressure levels'due to background noise averaged over the microphone positions o

measur

ement surface shdll be at least 6 dB below the mean sound pressure level due to the ma

under t¢st in operationwhen measured in the presence of this background noise.

NOTE 2
of 10 dB

— Only thq

The cotrection formula for this difference (see ISO 3746:2010, 8.3.3) applies up to a diffe

brence between sound pressure levels measured at the workstation with the machine y

r levels shall be measured in accordance with the enveloping surface measuring me

e parallel piped measurement surface shall be used at 1,0 m from the reference surfaca.

tions
] the

with

to or

nder

with
PN in

ction
d) or

thod

n the

rhine

rence

— Where the distance from the machine to an auxiliary unit is less than 2,0 m, the auxiliary unit shall
be included in the reference surface.

— The measuring time required in ISO 3746:2010, 8.3.1, referring to 10 s shall be excluded.

— The acc

uracy of the test shall be greater than 3 dB.

— The number of microphone positions shall conform to ISO 3746.

Alternatively, where the facilities exist and the measuring method applies to the machine type, sound
power levels may also be measured according to a method with higher precision (i.e. ISO 3744) without
the preceding modifications.

38
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For determination of sound power levels by the sound intensity method, use ISO 9614-1 (subject to
agreement between the supplier and the purchaser).
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Annex B
(normative)

Test conditions for measurement of noise level at sawing machines

and work material specifications

B.1 Test

Work mater

All ancillary
in operation

All protecti

conditions for measurement of noise level at sawing machines
ial clamping device(s) as supplied with the machine shall be used for the test.

units (e.g. chip conveyor, metalworking fluid, hydraulics and lubrications gystems) sh
during both loaded and idling tests.

e devices and acoustic guards normally supplied with the machine-shall be fitted a

operation during the tests.

A new or re
according td

For noise te
variable sa

The locatioq]
details of an
also includ¢

-sharpened sawing tool shall be used for each set of measurements and they shall b{
the recommendations of the sawing tool manufacturer.

sts, the installation shall be representative of the typical use of the machine, and w
ing tool speed is provided, the speed shall be set in.the upper quartile of the range.

y reflecting surfaces likely to influence the. noise emission values obtained. The sketch
the measurement positions indicating those at which sound pressure/power levels

been recorded and the normal position of the operater(s).

If test cond
to deviate. 1
conditions

tions according to this subclausesare not practicable for technical reasons, it is all
'he reasons shall be justified. In-this case, the noise declaration shall describe which
Vere used.

B.2 Work material specifications

B.2.1 Gen

Measureme
the maching

eral

hts shall be-done using the material(s) defined hereafter depending on the intended y
(steel oraluminium or both). Noise emission results shall be given in the noise declara

11l be

hd in

P run

rhere

of the machine under test shall be indicated by 'means of a sketch giving the position and

shall
have

bwed
test

se of
tion.

B.2.2 Ma1erial of test workpieces

B.2.2.1 Steel

The workpiece material shall be a low-alloy carbon steel in accordance with ISO 683-1 with the
following chemical components:

C=0,35

% up to 0,5 %;

Si=0,15 % up to 0,4 %;

Mn = 0,5 % up to 0,8 %;

P = max. 0,35 %;

S = max

40

. 0,35 %.

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=bf84c87afda8567d22a9d37bf87d9ec2

IS0 16093:2017(E)

The material shall be in the normalized condition and the ranges of mechanical properties shall be in
the following range:

Yield stress

UTS

Hardness

335 MNm~2 to 480 MNm—2

600 MNm~2 to 840 MNm-2

170 Brinell to 215 Brinell

B.2.2.2 Aluminium

The

alumlinium), with the following chemical components:

$i=0,75 % up to 1,3 %;
Mg =0,6 % up to 1,2 %;
Mn =0,4 % up to 1,0 %.

B.2.3 Dimensions of test workpieces

In order to provide a representative noise generation process; Table B.1 specifies th
geonpetries (transverse section) for various types and sizes of sawing machines.

Table B.1 — Specifications of test pieces

fworkpiece material shall be a commercial grade of an aluminium alloy Tike AIMg3il (no pure

b test piece

Work material steel

Work material

aluminium

Machine Material composition Material composition
see B.2.1 see B.2.2
Ref. - . . . .
Description Size Section Size Section
Clguse 5
5.2.1.1 Horizontal band-sawing machine — 100 mm Solid 100 mm Solid
Pivot and column types diameter
Capacity < 250 mm
Horizontal band-sawing machine — 150 mm Solid 150 mm Solid
Pivot and column‘types diameter
Capacity > 250mm < 400 mm
Horizontdl-band-sawing machine —
Pivot athd Column types
Capdeity > 400mm < 800 mm
Y ; , 250 mm Solid 250 mm Solid
Horizontal band-sawing machine — diameter
Rivot and column types
Capacity > 800 mm
Horizontal band-sawing machine — 100 mm Solid 100 mm Solid
Swing head type diameter
5.2.1.2 Vertical band-sawing machine — 10 mm Plate 10 mm thick- Plate
Fixed sawing frame type thickness ness
Vertical band-sawing machine — 100 mm Solid 100 mm x Square tube
Front cutting type diameter 100 mm x
6 mm
Vertical band-sawing machine — 100 mm Plate 100 mm thick- Plate
Table and sawing frame feed thickness ness
Capacity < 500 mm
Vertical band-sawing machine — 300 mm Plate 300 mm thick- Plate
Table and sawing frame feed thickness ness
Capacity > 500 mm
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Table B.1 (continued)

Work material steel Work material aluminium
Machine Material composition Material composition
see B.2.1 see B.2.2
Ref. Description Size Section Size Section
Clause 5 P
5.2.21 Circular sawing machine — 50 mm di- Solid 50 mm x Square tube
Pivoting head type — ameter 50 mm x
Manual and power cutting head feed 5 mm
Circular sawing machine — ST 50 mm x
Pivoting head type — OGS Solid 50 mm x Squareltube
. ameter
Automatic 5 mm
Circulalj savying machine — 300 mm x | Rect. hollow e V. .
Large pivoting head type — Specific application
. > 200 mm sect.
Semi-automatic
5.2.2.2 Circular sawing machine — Atleast 50 % Solid 50 muoix Squareftube
Vertical/Down-feeding type of maximum 56-mm x
diameter 5‘mm
capacity
5.2.2.3 Circular sawing machine — Atleast 50 % Solid 50 mm x Squareftube
Rising/Up-stroking type of maximum 50 mm x
Sawing diameter < 425 mm diameter 5 mm
capacity
Circular sawing machine — 125 mm Solid 100 mm x Squareltube
Rising/Up stroking type diameter 100 mm x
Sawing diameter > 425 mm 6 mm
5.2.2.4 Circular sawing machine horizon- 50 mm Plate 50 mm thick- Plate
tal — thickness ness
Longitudinal traversing type or
Overhead type
5.3.2.8 Circular sawing machine — 15 mm Plate 50 mm x Squareftube
Radial arm type thickness 50 mm x
5 mm
5.3.2.8 Circular sawing machine =~ 15 mm Plate 15 mm thick- Platle
Pendulum type thickness ness
Circular sawing machine — Atleast 50 % Solid 50 mm x Squareftube
Front cutting type of diameter 50 mm x
Max. sawing diamreter < 300 mm capacity 5 mm
Circular sawifg machine —
Front cutting type
300 mm="Max. sawing diame- At least 50 % 100 mm x
ter,<\500 mm of diameter Solid 100 mm x Squareftube
Circular sawing machine — capacity 6 mm
Frontcutting type
Max. sawing diameter > 500 mm
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Work material steel Work material aluminium
Machine Material composition Material composition
see B.2.1 see B.2.2
Ref. - . . . .
Description Size Section Size Section
Clause 5
5.2.2.6/ Multiple sawing type At suppliers At suppliers
Circular sawing machines — discretion discretion
5.3.2.10 : ; . .
Twin sawing/mitre-cutting type commen- commensurate
Twin-/Multiple-head type surate? W,lth Wltl’f .tYIf.‘Cal
Ly l_)ll,dl dPPIlLdLlUll
application
5.2.3 Hack-sawing machine — 100 mm Solid 100 mm.diam- Solid
Horizontal-column and -pivot types diameter eter
Capacity < 250 mm diameter
Hack-sawing machine — 150 mm Solid 150"mm diam- Solid
Horizontal-column and -pivot types diameter eter
Capacity > 250 mm diameter
For sawing machines at which the above is not suitable, the following alternative conditions shall be used:

Large pivoting head type — Steel: Material that has at least kalf'the nominal machine wi
and 3t least half the nominal machine height capacity shall béwsed.

Plat¢ sawing machines — Steel: A “flat” plate in generahengineering steel of at least half
machine width capacity and of at least half the nominal#hachine height capacity shall be us

Plat¢ sawing machines — Aluminium: A “plate’~in a general commercial-grade aluminiu
half {
be uj

he nominal machine width capacity and of at least half the nominal machine height c:
ed.

dth capacity
the nominal
ed.

m of at least
ipacity shall

Circular sawing machines specifically for aluminium: A workpiece corresponding to Table B.1 shall

be uj
the plate shall have a length of at least 1 000 mm and a width of at least 500 mm.

Where the intended use of the'machine is for a specific application (e.g. tube cutting), the m
should use a test material and’geometry appropriate to the application.

ed. The length of the profile (sqQare tube) shall be in the range 2 000 mm to 6 000 mn

h, the size of

anufacturer
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