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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The preecedures—tsed—to—developth ment-and-these—ntendedfor-its—further—-maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria‘needed for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all su¢h-patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards; the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as well ‘as’information about ISO's adhefence to the
World Trade Organization (WTO) principles in the Techtiical Barriers to Trade (TBT), see wiww.iso.org/
iso/fpreword.html.

This|document was prepared by Technical Comntittee ISO/TC 306, Foundry machinery, in cpllaboration
with|the European Committee for Standardization (CEN) Technical Committee CEN/TC 202, Foundry
machinery, in accordance with the Agreement on technical cooperation between ISO and CEN (Vienna
Agreement).

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

This document is a type C standard as stated in ISO 12100:2010.

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 i
above-ment

oned stakeholder groups:

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

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

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

e altected by the level oI machinery sarety achieved with the means of the document by the

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 covered

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

ttandard.

Vi
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Foundry machinery — Safety requirements for molding
and coremaking machinery and associated equipment

1

Scope

This document deals with foreseeable significant hazards, hazardous situations and events relevant

to mfmwmmwmmmmmmm
condjfitions of misuse which are reasonably foreseeable by the manufacturer (see Clause 5)

the requirements to be met by the manufacturer to ensure the safety of persons and proy
the life-cycle phases in accordance with ISO 12100:2010, 5.4, as well as in theevent of|
failures or malfunctions that can occur in the equipment.

This|document applies to the following equipment:

a)

b)
‘)
d)
e)

machinery constructed to condition and/or reclaim foundry samds for mold and
including related moldable granular materials);

molding machinery;
¢oremaking machinery;
knock-out equipment;

ther directly associated equipment.

This|document does not apply to:

ladles and pouring equipment;

INOTE This equipment is coveréd within the European Union (EU) by EN 1247:2010.
yvax and lost foam pattern production and wax removal equipment;

additive manufacturing'equipment;

dlust and/or gaseousemissions reduction equipment;

¢rane installations;

yinches;

¢ontinuous conveyors or handling systems which can be an integral part of the equipn]

]l and under
. [t provides
erty during
foreseeable

coremaking

ent covered

lry this document;

sand and casting separation systems.

This document does not explicitly deal with electrical hazards. These hazards are covered by
IEC 60204-1: 2016.

2

Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 3864-1:2011, Graphical symbols — Safety colours and safety signs — Part 1: Design principles for
safety signs and safety markings
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ISO 4413:2010, Hydraulic fluid power — General rules and safety requirements for systems and their

components

ISO 4414:2010, Pneumatic fluid power — General rules and safety requirements for systems and their

components

ISO 6184-1:1985, Explosion protection systems — Part 1: Determination of explosion indices of combustible

dusts in air
ISO 7010:20
ISO 7731:20

19, Graphical symbols — Safety colours and safety signs — Registered safety signs

03, Ergonomics — Danger signals for public and work areas — Auditory danger signals

[SO 11428:1
[SO 11429:1
[SO 12100:2

[SO 13577-2
and fuel han

[SO 13732-]
responses to,

ISO 13849-
principles fo

[SO 13851:2
ISO 13854:2

[SO 13857:2
and lower lif

ISO 14119:2
design and s

ISO 14120:2
fixed and md

[EC 60204-1§

IEC 61310-1
visual, audit

IEC 62061:3
programmal

D96, Ergonomics — Visual danger signals — General requirements, design and testing
D96, Ergonomics — System of auditory and visual danger and information signgis
010, Safety of machinery — General principles for design — Risk assessment.and risk redy

2014, Industrial furnaces and associated processing equipment — Safety~— Part 2: Combu
dling systems

contact with surfaces — Part 1: Hot surfaces

|:2015, Safety of machinery — Safety-related parts of\control systems — Part 1: Ge
" design

019, Safety of machinery — Two-hand control devices — Principles for design and selecti
017, Safety of machinery — Minimum gaps tot@void crushing of parts of the human body

019, Safety of machinery — Safety distafices to prevent hazard zones being reached by 1
nbs

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

:2016, Safety of machinery — Electrical equipment of machines — Part 1: General requiren

:2007, Safety ofmachinery — Indication, marking and actuation — Part 1: Requiremen
bry and tactile signals

013,.Safety of machinery — Functional safety of safety-related electrical, electronid
ble €lectronic control systems

iction

stion

:2006, Ergonomics of the thermal environment — Methods fér the assessment of hiiman

neral

n

pper

s for

on of

nents

ts for

and

EN 1299:19

7+AT:2008, Mechanical vibration and shock - Vibration isolation of machines — Information
for the application of source isolation

EN 12198-3:2003+A1:2008, Safety of machinery — Assessment and reduction of risks arising from
radiation emitted by machinery — Part 3: Reduction of radiation by attenuation or screening

3 Terms

and definitions

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

apply.

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

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

2
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— IEC Electropedia: available at https://www.electropedia.org/

31
molding machinery
machinery used to make sand molds

Note 1 to entry: There are various machinery types which compact granular molding materials (3.19) including
but not limited to:

— jolt molding machines (compaction by jolting the molding machine deck);

— squeeze molding machines (compaction by squeezing the pattern equipment and the molding sand together);

— jplt and squeeze molding machines;
— ghoot, blow-, fluidization- and squeeze-molding machines;

— impulse molding machines (the molding sand is compacted by a compression wayehich acts|on the top of
he sand fill);

— gir-flow-squeeze molding machines (similar to impulse-molding machines, except that the compressed air
g¢scapes through nozzles in the pattern plate);

— dynamic squeeze molding machines (compensating pressure squeeze'\pistons act on the top of the sand fill);

— duction and squeeze molding machines (the pressure differential.between the molding box and the pattern
draws in the molding sand);

— yYacuum-molding machines (unbonded sand is compacted by vacuum);
— dand slingers (the molding sand is flung into the molding box by the centrifugal force of a rotat{ng wheel).

3.2
molding line
equipment used to make ready-to-pour sand‘molds

Note [l to entry: A molding line consists 0f molding stations (automatic molding machines for complete molds) or
severfal molding machines (molding group) that produce the molding parts separately. It can also inqlude lines for
core $etting, mold closing, weighting or clamping, pouring, cooling, knocking-out of the mold parts 4nd emptying
of the boxes as well as integral transfer systems linking the various stations and lines.

3.3
coremaking machinery
machinery used to make solid and/or hollow cores

3.4
core{shooter
machine where compressed air is rapidly expanded via the sand reservoir into the sand

Note [L&ojentry: After expanding, the sand is then fluidized by the airstream and the sand-air-mix i$ transported
into thecorebox—Typicatty usedforcotd box;, ot boxamd-imorgamnic bimder (3-26} systents:

3.5
coremaking line
equipment used to make ready-to-use single cores and/or core assemblies

Note 1 to entry: A line can consist, for example, of a sand preparation equipment, coremaking machinery (3.3),
equipment for handling, deflashing, assembling, coating (3.22) and drying of cores.

3.6

sand mixer

machine in which the sand with bonding agents are mixed and conveyed to the discharge gate either
batch or continuous type

Note 1 to entry: Typically, in the continuous type, the mixing takes place by screw-type mixing principles.

©1S0 2022 - All rights reserved 3
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Note 2 to entry: Typically, in the batch type, the mixer consists of a circular container in which rotating ploughs
and/or mill wheels (mullers) are mounted.

3.7

reclamation equipment
equipment including storage and conveying facilities used for the reclamation of used sands by
mechanical and/or thermal processing means

Note 1 to entry: Machines used to destroy the binder (3.20) by thermal and/or mechanical and/or chemical/
physical means.

3.8

sand lump
machine usq

3.9
magnetic s¢
machine usg

3.10
gassing equ

crusher
d to break down lumps of used sand by mechanical means

pparator
d to separate ferro-magnetic material from the used sand

lipment

central supply systems and equipment used to produce and/or conditioncreactive gasses and supply

them to the
Note 1 to ent
silicate/
urethan
furane r
alkaline

inorgani

3.11
knock-out ¢
equipment y

Note 1 to ent

3.12
punch-out ¢
equipment
movement g

3.13

cassing station or into the sand mixture

ry: Typical processes (binder (3.20) system/reactive gas) are:
CO,;

P (coldbox)/amine;

psin; peroxide or epoxy resin; peroxide/SO,;
resin/methyl-formate;

c binders/hot air (as dehydration assistance).

equipment

sed to separate castings-from the molding box, the mold and/or cores from castings
ry: Typical principles-are/vibrations on grids and trays.

bquipment

sed to separate the mold and castings from the molding box by vertical or horiz
f a punchi-@ut piston

rolmode

set-up cont

bntal

one or more groups of interlinked machines operated in set-up mode, where all steps within a process
can be initiated separately and manually in any sequence

Note 1 to entry: Initiation of individual movements by hold-to-run without interlocked movements. Set-up control
mode can enable certain functions of the machinery to be controlled with guards open or with protective devices
muted or by means of a special control device such as a pendant control or a remote-control device, instead of the
control devices used for normal operation (3.14) by trained personnel (3.17) which is authorised for this special

task.

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=b54c7ce83c251707f25d248f654a920c

IS0 23062:2022(E)

3.14

normal operation mode

normal operation

one or more groups of interlinked machines operated in normal mode during a period (e.g. an eight-
hour shift) of regular production and directly production-related human interactions

Note 1 to entry: Directly production-related human interactions are defined as interactions done at least once
per shift and does not include repair (3.16).

Note 2 to entry: Production-related human interaction during normal operation of molding lines (3.2) includes,
but is not limited to:

— pattern change;

— 1lemoval of dropped cores and filters;

— (¢ore, filter and riser setting;

— ¢leaning of tools and/or machinery, if applicable;
— dpraying release agent (3.23) and blow cleaning;
— yisual inspection (3.15.2) of mold and pattern.

Note|3 to entry: Production-related human interaction during ngrmal operation of coremaking lines (3.5)
inclugles, but is not limited to:

— tool change, e.g. core box, robot gripper, deflashing templates;
— 1lemoval of dropped cores;

— ¢leaning of tools;

— dpraying release agent and blow cleaning;

— Yisual inspection of tools;

— ¢ore unloading.

3.15
maintenance
combination of service (3.45.1) and inspection (3.15.2) of the equipment

3.15{1
servjce
meagure to maintain the nominal condition

Note |l to entry"The nominal condition can be maintained in general without dismantling/disassembling major
partq of the’equipment, e.g. cleaning, lubrication of the work equipment as well as addition or rgplacement of
agenis.or. by replacing tools or operational changing parts.

3.15.2
inspection
measure to observe and assess the current condition as well as fault finding

Note 1 to entry: Measures, e.g. measuring, testing, diagnostics, troubleshooting including the determination of
the causes of wear or damage and the derivation of the necessary consequences for the continued use.

3.16
repair
non-regular work, not foreseeable, required to re-establish the nominal condition

Note 1 to entry: Measure to replace damaged parts, requires in general dismantling/disassembling.

© IS0 2022 - All rights reserved 5
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3.17

trained person

trained personnel

skilled person with system knowledge, background knowledge, experience and/or ability to perform a
specific task and are aware of the hazards related to their duties

3.18

remote access

machine control mode where faults can be diagnosed, parameters changed, and machine functions can
be initiated from a remote location

N 1 Lall A dai Tk H los 4 H i A | | 4
Ote tO ent Y- \JUIIC\,LIIIS udtiad Ul 11IUITItUI llls HIAdUITIIICT Pal dIIITITTI S 15 TTUL LUTISITUTTITU d5 TTIITULT dUlLT oo,

Note 2 to enffry: Diagnosis by means of passive monitoring of machine parameters is not considered~as'rgmote
access. Diagnjosis by means of active intervention is considered as remote access.

3.19
molding material
basic granular material for making cores and molds (sand) and powder additives

Note 1 to entfy: Sand can contain, e.g. silica, chromite, zircon, syntetical sands.

Note 2 to enfry: Powder additives can contain, e.g. bentonite, coal dust, stateh, iron oxide, wood flour, [silica
derivate.

3.20
binder
liquid comppnent for making cores and molds and powder additives

3.21
catalyst
gase or liquid component for making cores and molds

Note 1 to ent}y: Catalysts can contain, e.g. amines, SO,, methylformiate.

3.22
coating
liquid or poyder component to be added to the surface of cores and molds

3.23
release agent
liquid comppnent to be added-to the surface of patterns or core boxes

3.24
noise emisgion
airborne sofind radiated by a well-defined noise source (e.g. the machine under test)

4 Significant hazards and risk assessment

4.1 General

The hazards, hazardous situations and events identified by risk assessment as significant for the
machinery covered by the scope and which require action to eliminate or reduce the risk are listed in
Clause 5 (in particular in Tables 1 to 5).

In general, risks and associated hazards are production and line related. The variety of machinery/lines
cannot be covered in all details in a standard. To deal with this fact, an individual risk assessment of the
machinery/line in question shall be carried out considering the safety requirements of this document.

Significant hazards identified in this individual risk assessment but not dealt with in this document
shall be avoided or reduced by applying the principles of ISO 12100:2010.

6 © IS0 2022 - All rights reserved
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If combinations of machines and/or machine functions described at different parts of this document are
located in the same danger zone, the different measures shall be considered together.

4.2 Interfaces to the linked/integrated equipment

The individual risk assessment shall include the interfaces to the linked/integrated equipment. For this
equipment respective instructions and safety measures including control requirements for interfaces
shall be given in Clause 7.

5 Safety requirements and/or protective/risk reduction measures

5.1 | General

5.1.1 Fixed guards
Thesle guards shall be designed in accordance with ISO 12100:2010, ISO 13857:2019 and I1SO [14120:2015.

Thesle guards shall also be designed to contain processed materials, fluids or parts that can foreseeable
be ejpcted or to contain emissions of substances or noise.

Where practical, these guards shall be fixed to the machine structure.

Fixing elements for guards, e.g. screws should stay with the'guards or the machine after removal of the
guar(ls.

If fldor mounted, these guards shall be securely fixed and have a minimum height of 1}4 m and be
positioned at a sufficient distance from the dangerzone in accordance with ISO 13857:2019, Table 1.

The |nstallation of fixed covers is sufficient for safeguarding danger zones when there i§ no need to
reach in or walk in during normal operatior

5.1.2 Movable guards
a) Detection, monitoring and emergency escape

Mov4gble guards in danger ‘zones with fixed cycle intervention or access (e.g. during Joading and
unloading of parts), set-up activities (setting), required periodical manual cleaning or [spraying or
troubleshooting, shall. incorporate guard interlocking according to ISO 14119:2013.

Wheh the guard-isvopen, the drive power supply for the relevant hazardous movemepts shall be
discqnnected adéeerding to 5.1.6.

If trdpping€an occur behind a movable guard, an emergency escape shall be possible, e.g. providing
pani¢ handle.

b) Imtertocking guard withrguardtocking

An interlocking guard with guard locking effective within the hazardous period shall be used when the
stopping time of the hazardous movement is greater than the access time of a person in reaching the
danger zone.

c) Closing the guards

Closing the guards shall not initiate operation of hazardous movements. If movement was interrupted
by opening of an interlocked guard, the restart shall be performed by actuation from outside the guard.

d) Power operated guards

©1S0 2022 - All rights reserved 7


https://standardsiso.com/api/?name=b54c7ce83c251707f25d248f654a920c

IS0 23062:2022(E)

Power operated guards shall not create a danger of injury by its own movement. Either the power
provided shall be insufficient to cause injury when contacting the operator, or the guard shall be
provided with a safety trip device to prevent injury.

Actuation of the safety trip device shall stop or reverse the direction of movement of the movable guard.

Power operated guards shall be positioned so that persons cannot remain in the danger zone and
initiate a machine cycle. If trapping behind these guards cannot be avoided, additional detection devices
shall be installed (e.g. contact mat, horizontal ESPD).

5.1.3 Electro-sensitive protective devices (ESPD)

Electro-sensitive protective devices (see IEC 61496-1:2020) shall meet the following requirements:

a) the control system of the machine shall be able to interrupt the hazardous movement in|time ywhen
it receives the output signal from such a protective device;

b) they shall switch on if the control system of the machine is connected,

c) they shall be tested at each machine cycle;

d) they shall not act as control devices;

e) they shall not be adjustable neither in the vertical nor in the horizental direction;
f) they shall be interlocked with the hazardous movements of theimachine;

g) the output-signals of such devices shall be independent'@f the electronic control system of the
maching or shall be connected to failsafe PLC or safetyrelays;

h) the protective field of such devices shall cover the access area;

i) they shall be positioned so that persons cannot remain between the protective field of the dpvice
and the|danger zone and initiate a machineycle;

j)  their position, in relation to the danger zone, shall take into account the machine stopping time, the
approadh speed of the operator and:the initiation time of the device (see ISO 13855:2010).

5.1.4 Several persons at the same time being present at hazardous zones

When machlinery require freguent intervention (i.e. for feeding and/or removing of parts) and if
several perqons are being{pyesent at the same time at the relevant hazardous zone, each person |shall
be protectedl, e.g. by eleétro-sensitive protective devices, so that they will not be mutually endangered
during that |nterventien.

5.1.5 Control systems

The safety i Tements
(performance level) of ISO 13849-1:2015.

Where access to a defined danger zone is required during normal operation the SRP/CS of the equipment
shall be in accordance with required performance level PLr e according to ISO 13849-1:2015.

Where access to a defined danger zone is required for maintenance and general cleaning (i.e. outside
normal production), the electric/electronic components of the safety related control systems of the
equipment shall be at least performance level PLr d according to ISO 13849-1:2015.

Where access to a defined danger zone is required where movements take place resulting not in a
significant hazard, the equipment shall be in accordance with at least required performance level PLr b
according to 1SO 13849-1:2015.
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If these tasks can only be performed whilst the protective device is muted, lockable mode selection
switches shall be provided for the muting of the protective device and the simultaneous transition
to setting mode. Hazardous movements shall be interrupted immediately when the manual control
actuator(s) (see IEC 60204-1:2016, 9.2.3.9 and 10.9) is released. Unsecured movements of dangerous
parts shall be prevented, e.g. gravity fall. When safely reduced speed of such movements is used to
permit maintenance the control system in this mode shall comply with performance level PLr d
according to ISO 13849-1:2015.

When accessing a defined danger zone by opening an interlocked guard or through an AOPD (Automatic
Optoelectrical Protective Device) (see ISO 13855:2010), hazardous moving parts shall be brought to
a standstill before a dangerous situation can occur. The time required to bring the hazardous moving
part§To standstill can be derived from IS0 13855:2010. The salety related parts of the cortrol system,
which bring the hazardous moving parts to a stop, should be carried out in at leastBLr|c. The final
discqnnection of power after a stop should be carried out in PLr e for normal operation apd PLr d for
maintenance/cleaning activities.

Wheh there are electronic components within the machine control system, theinterlocking pf the safety
functions (emergency stop, interlocking, electro-sensitive protective deviees or two-hand control
deviges) shall be independent of the electronic control system of the machine or shall be donnected to
failsafe PLC or safety relays. Limit switches within controls shall be‘arranged or installed so that no
uninfended start can be initiated.

The machine shall be designed, that it will stop the operation ds soon as possible (accordinjg to the risk
assegsment, see ISO 12100:2010) at any point in its cycle whenan emergency stop (see ISO 13850:2015)
is activated or a safety function or device (see SO 14119:2013) has become inoperative.

5.1.4 Electrical equipment
Elecfrical equipment shall be conforming to IEC.60204-1:2016.
Electrical components to be used in potential-éxplosive atmospheres shall be designed to avoid ignition.

Manufacturer shall identify through-an-individual risk assessment based on ISO 12100j2010 which
electirical hazards are significant. If-electrical hazards appear, appropriate measures dccording to
IEC §0204-1:2016 shall be taken ihto account.

5.1.7 Safety-related control systems

Safefy-related control systems and devices shall be in accordance with:

a) IEC60204-1:2016, 9.4;

b) SO 13849=1:2015, Clause 5, or IEC 62061:2013, Clause 5; and

c) 1S0,4413:2010 for hydraulic and ISO 4414:2010 for pneumatic systems.

5.1.8 safety-related soltware and parameters

Safety-related software and parameters shall be protected against unauthorized access and
manipulation, e.g. by passwords on different levels. For software safety requirements, see
[SO 13849-1:2015, 4.6. In general, passwords are not passed to the user. In case those passwords are
passed to the user, information shall be given in the Information for use that modifications of software
and/or parameters can lead to additional hazards and thereby have an impact on the safety of the line
and can result in losing the presumption of conformity.

Safety-related software and parameters shall be validated according to Clause 6.
Furthermore, ISO 12100:2010, 6.2.11.7.3, shall apply.

NOTE Software modifications can be detected by using a checksum. If the original checksum is different
from the current checksum, a modification has been made.
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5.1.9 Remote access to the control systems

Where a machine is equipped with functions for remote diagnostics or control (remote access) the
manufacturer shall provide technical means and detailed information to reduce the risk that hazards
can be initiated during remote access sessions. This includes - but is not limited to - the following:

access shall take place via a safe and secure (i.e. encrypted) connection;

remote users shall be mandated by the machine manufacturer or shall have equivalent knowledge
of the connection and of the machine which is connected;

ts of remote access (e.g. user profile, rights, time limits), shall be included in the risk

pent and shall be described in the instructions for use;

s, which the remote user shall be able to carry out, shall be included in the riskrassess
[l be described in the instructions for use;

s, which the local user is obliged to carry out (e.g. being present at the miaehine durin
session), shall be included in the risk assessment and shall be describedlin the instruc

le machine shall be positively identified by the remote user, e.g. by-point-to-point conne
tunnel, indicator signal exchange;

il consent - by the local user in each case (i.e. per remote access session);

e shall be stopped and shall remain stopped during the remote access session;

Kession;
ities of each remote access session shall be documented by the remote user.

e, IS0 12100:2010, 6.2.11.7.3,'shall apply.
p-hand control devices

pntrol devices (see SO 13851:2019) shall meet the following requirements:

' of this devwice is released;

111 comply with type I1IB of ISO 13851:2019;

11be interlocked with the hazardous movements of the machine;

ment

io the
tions

ction

htion of safety-related software and/or parameters shall be authorised - by writt¢n or

modification of safety-related software and/ar-parameters the hazardous parts of the

afety-related software and/or parameters-have been modified, a functional test of the
d software and/or parameters shall be carried out by the local user after termination ¢f the

rol system afithe machine shall be able to interrupt the hazardous movement in time if one

their output-signals shall be independent of the electronic control system of the machine or shall be
connected to failsafe PLC or safety relays;

a) remote
b)
c) the lim
assessn
d) activitig
and sha
e) activitig
remote
for use;
f) any sing
by VPN
g) modific
technic
h) prior td
machin
i) where J
modifie
remote
j) theacti
Furthermor
5.1.10 Twg
Two-hand c
a) the conf
actuato
b) they shj
c) they sh{
d)
e)

their position, in relation to the danger zone, shall take into account the machine stopping time, the
approach speed of the operator and the initiation time of the device (see ISO 13855:2010).

5.1.11 Ergonomics

[SO 12100:2010, 6.2.8, shall be considered. Particular attention shall be paid to the following:

a) dedicated lifting aids or anchoring points for common lifting devices shall be provided whenever

10

frequen

tlifting or heavy tooling of machines is required;
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b) handles, hand-holds or grips shall be fitted with a slip-resistant (e.g. knurled) surface;

c) work areas used for manual handling of components shall be so designed that they are free
of obstructions so that the operator is not hindered in his movements; the work area shall be
sufficiently spacious to handle manual loads close to the body;

NOTE Parts, such as electric motors, should be located on top of structural supports and shelves rather
that suspended. This removes the need for manually supporting the item whilst securing it in position;

d) manual handling of loads (e.g. flasks, tooling, core setting, removal of cores) shall be considered
(see ISO 12100:2010 and EN 1005-2: 2009).

e) g§lip-resistant surfaces;

f) vyibration protection as defined in 5.1.9;

g) lheat protection as defined in 5.1.10;

h) o¢peration elements, e.g. control panels shall be located to allow a diregt-view or via CCTV to the
felated area, if applicable.

5.1.12 Noise

5.1.12.1 Noise reduction at source by design

Wheh designing a machine, technical measures for reducing noise at source at the design s
consjdered (see ISO/TR 11688-1:1995). Examples for general measures which should be co

The

emis

feduce impact energy (e.g. by reducing the height of fall);
feduce power of impact (e.g. by dampened-impact);

feduce noise of gas flow (e.g. low-noisé-nozzles, sound absorbers);

se internal damping (e.g. cast instead of steel plate structures, sandwich plate);
ampening of structure-bornenoise (e.g. by coating or sandwich plate);

insulation of structure-borne noise (e.g. by installation of masses), vibration isolated m
y spring elements and/dampers);

jcoustic short citrcuit (e.g. perforated plate/lattice boxes).

criterion fortassessing the efficacy of measures to reduce noise at source is the

of thg measures themselves.

age shall be
hsidered are

bunting (e.g.

hctual noise

sion valudes from the machine in relation to other machines of the same family and ngt the nature

NOTH ISO/TR 11688-2:1998 gives useful information on noise generation mechanisms.

5.1.12.2 Noise reduction by protective measures

The secondary noise control can be achieved e.g. by the increase of noise dampening and insulation,
physical separation for noise source and receiver, sound-insulated control rooms, separate rooms/
cellars for hydraulic pumps and water distribution systems. Examples are reductions by using:

total or partial enclosures;
shields;
silencers;

increased distance between source and operator.

© IS0 2022 - All rights reserved
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NOTE The efficacy of such protective measures can be estimated, e.g. by using the ISO 11546 series (for
enclosures), [ISO 11691:2020 and ISO 11820:1996 (for silencers) and ISO 11821:1997 (for shields).

5.1.12.3 Secondary noise control

If secondary noise control is applicable it shall be specified by the manufacturer and can be supplied by
the user, like separate rooms/ cellars as a part of the building.

If noise reduction at source and/or by protective measures is not sufficient, further protection of the
operator is necessary, e.g. noise reduction by using PPE. For recommendations to the user, see 7.4.2.1.

5.1.12.4 Noise test code for measurement and declaration

Noise measyrement and declaration shall be made according to regional requirements, e.g. fordeliveries
into the EU and associated countries, see EN 1265:1999.

5.1.13 Vibrations

Vibrations ghall be considered at the design stage using the guidance given-in EN 1299:1997 as
appropriate

Where the hands or arms of the worker(s) are subjected to a vibration emission having a weighted
root mean sfquare acceleration exceeding 2,5 m/s2 the actual value should be stated. When experjence
has shown that the magnitude of hand-arm vibration is in general Significantly below 2,5 m/s?| it is
sufficient tolmention that the acceleration is below this limit.

Where the tisk of whole-body vibration is given, appropriate measurement shall be made. Wherg the
body of the|[worker(s) is subjected to a whole-body vibration emission exceeding 0,5 m/s2, the single
whole-body|vibration value (weighted root means squaréacceleration) should be stated.

5.1.14 Surface temperatures and heat radiation

Permanent yvorkplaces, operating points and main routes shall be protected against heat radiation and
unintentionpl touching of hot surfaces, if,applicable:

a) For heatradiation, EN 12198-3:2003 shall be considered;

b) Surfacep which are accessible and can be touched shall have temperatures not exceeding the pburn
threshold for contact time @fid material specified in ISO 13732-1:2006. If said limits cannot belkept
becausgq of technical reasons, additional technical measures shall be applied, e.g. isolation, distance
guard. Complementapysmeasures shall be included in the operating/maintenance instructions, e.g.
for maintenance, répair, adjustment, indication of warnings and wearing of PPE.

For all other accessible places, an indication of the risk and necessary actions(e.g. cooling down fime,
PPE) shall bg given in the operating/maintenance instructions.

5.1.15 Safety signs and warning devices

Safety signs and warning devices according to [EC 61310-1:2007 shall be used. They shall be installed
so that they are perceptible before accessing/reaching the zone where the danger exists.

An accumulation of safety signs and warning devices should be avoided as this reduces the effectiveness
and, thus, the attention paid to each device.

The meaning of safety signs and warning devices shall be described in the information for use (e.g. the
hazard it refers to, indication of the affected area).

Graphical symbols shall be in accordance with ISO 3864-1:2011 and/or ISO 7010:2019.
Danger signals shall be in accordance with ISO 7731:2003, ISO 11428:1996 and/or ISO 11429:1996.
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5.1.16 Exhaust systems

Where hazardous dusts and fumes appear, they shall be collected and extracted by an appropriate
exhaust system, e.g. filter, scrubber, ducting.

If dust and fumes cause significant hazards, the machine operation shall be interlocked with the exhaust
system to avoid operation without active exhaust system.

5.1.17 Fire and explosion protection

Where hazardous dusts, fumes or flammable materials appear, this material should be stored in
contgimers rade from mon=-ftammmabte ratertats:

Storage containers shall be provided with exhaust installations to prevent escape of(flamimable dusts.
Ex- pgroof containers shall be designed to withstand or depressurize in safe way explasion impulses.

Whep handling exothermic processes, e.g. mixture of two components with exothermi¢ behaviour,
meagures shall be taken to prevent fire/explosion, injuries to respiratory tracts or burns.

Prevent ignition, provide fire-detection device, if applicable.

5.1.18 Fluid systems

Whep designing a machine containing fluid systems, safety fe€quirements according to ISQ 4413:2010
and ISO 4414:2010 shall be applied.

Examples of general measures which should be considered are:

gvoid unintended pressures and

qvoid unintended mechanical movements due to stored pressurized fluids

— rovide measures to handle gravity leaded parts safely

5.1.19 Mechanical stability

All mfachine parts shall be designed to take the upcoming loads during normal operation. Additionally, a
caserelated safety factor shallbe taken in account. The safety factor shall be at least 1,25. Higher safety
factdrs can be required aécording to specific risk assessment.

Examples of general-mieasures which should be considered are:
— gelection ofiadequate material;

— ¢onsideration of combined stresses and number of intended cycles;

— <|1esign according to intended stresses.

5.2 Significant hazards, hazardous situations, safety requirements and/or protective/
risk reduction measures

According to the scope of this document, five tables are developed to allow the designer and
manufacturer of the equipment to apply a logical approach for checking the design against a list of
significant hazards with respect to the different types of machinery covered by this document. In
addition, an individual risk assessment shall be carried out according to 4.2.

Table 1 describes general machine requirements.

Table 2 applies to sand conditioning and reclamation equipment.

Table 3 applies to molding machinery and lines.
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Table 4 applies to coremaking machinery and lines.

Table 5 appl

ies to knock-out equipment.

Tables 1 to 5 are structured as follows:

a) column 1 identifies the significant hazards;
b) column 2 describes the hazardous situations;
c) column 3 specifies the safety requirements and/or measures to avoid or minimize the hazards and
hazardous situations. They are shown as combined measures or as options;
d) column|4 refers to the relevant clauses or standards defining the measures. All references slllown
are applicable to each of the measures except where this is otherwise indicated;
e) column|5 identifies the verification methods to be used to demonstrate conformitylaccording to
Clause 6.
5.3 Significant hazards, hazardous situations, safety requirements-and/or protective/
risk reduction measures: General requirements
Table 1 — General requirements
Sienificant Safety requirements and/or Reference | Verifica-
lglazarc Hazardous situation protective/riskreduction in this doc- | tion in|this
measiires ument | document
5.3.1 Handljng of machines and heavy component parts
1 Handling and hoisting of Provide me@sures for easy and safe [5.1.11 6.1
Crushing large parts handling-ef ' machines and their 6.2
Injuries caused by slippage |heavytomponents/parts, e.g. possi- —
or falling parts biliti~to apply lifting and/or tilting
tables and devices.
5.3.2 Fire/ekplosion when coating molds and'cores
1 Mold/core coating/drying: |Requirements for integrated 5.1.17 6.1
Fire, explosipn Through deliberate.ignition |containers for coatings shall be 6.2
of flammable coatings considered. =
or Coating cells shall be provided for |5.1.7 6.1
o \ the coating of molds and cores by
diluting mediums after alcoholic spraying coatings. They 6.2
coating;(e.g. dipping or shall be made of non-flammable ma-
spraying) to dry moldsand |terja]s and shall be provided with
X exhaust installations that prevent
the escape of spraying material.
Within the coating cell, measures
shallbe-taken-topreventanignition
of the explosive atmosphere.
Provide fire detection device 5.1.17 6.1
The electrical components in coat- |5.1.7 6.2
ing cell shall be explosion-proof.
Requirements for mold and core Inaccord- |6.1
coating dryers and ovens ance with
appropriate
regional
stand-
ards, e.g.
EN 1539

5.3.3 Maintenance and set-up activities

14
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Table 1 (continued)
Significant Safety requirements and/or Reference | Verifica-
%azar d Hazardous situation protective/risk reduction in this doc- | tion in this
measures ument | document
1 Deliberate or accidental Provide multi-pole disconnecting |5.1.7 6.2
Crushing, wrong actuation of machine |switches for equipment. 6.3
shearing movements —
Danger to persons working |Provide mode selection switch. 5.1.6 6.2
inside the machine/line due 6.3
to unexpected start-up —
Location of set-up/maintenance 5.1.11 6.1
points outside the danger zone, if
possible
The disabling of safety devices by |5.1.6 6.2
mode selection shall also simulta-
. 6.3
neously switch to set-up mode.
When the power actuators for sets) {5.1.6 6.2
up mode are released, hazardeus 6.3
movements shall stop immediately. =
The position of the contrglpanel 5.1.11 6.1
shall be arranged so that-a direct
view into the danget"zone is possi-
ble.
Provide portable'operator panel 5.1.6 6.1
with emergency-stop.
6.2
Provide ehabling devices. 5.1.6 6.1
6.2
In this case, the relief valve and the |5.1.15 6.1
actuating mechanism for the energy 6.10
supply shall be labelled as follows: —
"Attention, prior to repair the pres-
sure accumulator system shall be
depressurized".
Unexpected start-up due Provide electric/electronic com- 5.1.6 6.2
to failure'of components of |ponents of safety-related control
electronit control systems |systems in accordance with at least
anduncontrolled ordersto |PLrd.
control valves or electric
drives causes danger to
persons working inside
hazardous zones
Unexpected movements/ Hazards from hydraulic and pneu- |[5.1.6, 6.1
stafjc-up due to re‘EErn 1ofthe HLath equipment shall be prevent- Annex A 6.2
ITTULIUIT TIITT sy Ul UIIT LlclllllJ Cu.
ing energy after previous
drop or failure of energy
causes danger to persons
working inside hazardous
zones.
© IS0 2022 - All rights reserved 15
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Table 1 (continued)

Significant Safety requirements and/or Reference | Verifica-
lglazar d Hazardous situation protective/risk reduction in this doc- | tion in this
measures ument | document
Unexpected movements of |Jacks and/or adequate supporting |[5.1.11 6.1
machine parts due to drop |and/or locking devices when work-
or failure of pressure or ing under raised machine parts or
unexpected generation of |within the danger zone of machines
pressure causes danger to |that are depressurized but normal-
personel working on the ly work in a pressurized state. It
equipment without optical [shall be possible to relieve residual
or acoustical connection to |pressure from the supply pipes of
each other machine parts.
Machines or parts of the line being |5.1.6 6.1
moved or held by pressure energy 6.2
shall be protected against hazard- —
ous movements caused by a drop or
failure of pressure by:
— weighted or spring-loaded
locking devices;
— non-return valves or control
valves that are directly
attached to the warking
cylinder and that.take their
locking positien dutomatically
when thereis'a pipe failure; or
— manualy‘operated locking
device:
Operating/maintenance instruc- 7.4.1 6.1
tiontAdvice to the user to instruct
: 7.4.2
operators and maintenance staff
accordingly. 74.3
2 Manual handling: The machine shall be designed 5.1.11 6.1
Unhealthy p Increased fatigue in such a way that there is no
tures or excgssive hindrance for technical aids for
effort handling, if applicable.
5.4 Significant hazards,hazardous situations, safety requirements and/or protective/
risk reduction measures: Sand conditioning and reclamation equipment
Table 2’— Requirements for sand conditioning and reclamation equipment
Signifi Safety requirements and/or Reference | Verifica-
ignificant o 3 . . verriskreduciom—L . rorrin thi
hazard NdZ4draous Situadiionn prowecuve/ris -lTrﬂlTS_d'U'L' tiomr1m this
measures ument | document
5.4.1 Preventative measures against injuries due to mechanical hazards and noise
5.4.1.1 Sand mixers, mills, coolers and conveyor systems
1 Movement of the mixing Provide fixed guards; 511 6.2
C}I;USh_mg' an.d .mlllmg tolqls Withm the Provide interlocking guards with 5.1.2 6.2
shearing, mixing or cooling plate or guard locking; and/or
drawing-in trough: 5.1.6
Injury to hands when Provide devices for isolationand ~ [5.1.6 6.2
sampling from above orat  |epergy dissipation.
the discharge; cleaning of 5.17
discharge from outside;
cleaning of screw of contin-
uous mixers.
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Significant Safety requirements and/or Reference | Verifica-
%azar d Hazardous situation protective/risk reduction in this doc- | tion in this
measures ument | document
2 Where there is the possibil- |Provide interlocking guard with 5.1.1 6.2
Crushing, ity of entry/access into the |guard locking;
shearing mixer, mill or cooler: , Restart shall be avoided; 5.1.6 6.2
Danger to persons working
inside (cleaning or main- 5.17
tenance) from unexpected | proyide measures against failure of |5.1.6 6.2
start-up contralifannlicalla i o oo 1o
eontrol-Happheable-aenmula 6.3
NOTE During maintenance, tive way;
personel can be working on |Provide devices for isolation and 5.1.6 6.2
the conditioning/reclaiming|energy dissipation;
equipment. 217 6.3
Access door shall be secured 51.2 6.1
against unintended closing and 516 6.2
locking; —
Provide disconnectiong switch for |5.1.7 6.2
the mixer/mill/cooler/conveyor to 6.3
lock-off; and -
Operating/maintefnance instruc- 74.1 6.1
tion: (742 6.10
Permanent and elear warning sign
"danger zone"“and additional sign |7.4.3
"before entry, the mixer shall be
shut-off and secured against restart
by the‘person(s) who enter(s)".
3 Increased fatigue due to Design taking into account ergo- 5.1.11 6.1
Unhgalthy pos- manual loading nomic principles
tures or excessive
effort
4 Hearing loss, stress, loss Provide noise reduction measures, |5.1.12 6.8
Noisg of awareness and\tinnitus. |e.g.low-noise components, drives
Noise also canhlead to acci- |as silent as possible, rpm as low as
dents because speech com- |possible; and
munlcatlon and aCOI_JSth Operating/maintenance instruc- 741 6.1
signals-are not percievable. | ..
Main’noise sources are PPE, e.g. ear phones connected to 74.2
werking processes and the main pulpit. 74.3
blow-cleaning devices.
5.4.1.2 Sand aerators
1 The discharge point and the |Provide guards. 5.1.1 6.1
Crush_mg, entry_p01]f1t]?spec1al{y of the 512 6.2
Shea llls daclTl Cll.llls UCIt Ul dall Cll.llls
drum to enclosure create a 5.1.6
pinch point:
Injury to hands or upper/
lower limbs
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Table 2 (continued)

. Safety requirements and/or Reference | Verifica-
Significant H . . . . - . . Lo .
hazard azardous situation protective/risk reduction in this doc- | tion in this
measures ument document
2 Hearing loss, stress, loss Provide noise reduction measures, [5.1.12 6.8
Noise of awareness and tinnitus. |e.g. low-noise components, drives
Noise also can lead to acci- |as silent as possible, rpm as low
dents because speech com- |as possible, isolation of structure
munication and acoustic borne noise of aerator casing
signals are not percievable. |against the drive, damping of the
aerator casing: and
MaITOISE SOUTCES are
working processes.
Operating/maintenance instruc- 741 il
tion:
PPE. 142
74.3
5.4.1.3 Sand lump crusher
1 Openings provided in the  |Provide interlocking guards with . 45.1.2 6.1
Crushing, machine body for inspec- guard locking and
shearing, tion, maintenance of tools,
impact cleaning: Provide devices for isolation.ahd 5.1.6 6.2
Danger from crusher move- |energy dissipation 517 6.3
ment if there is unexpected . ;
start-up or if the hinged
covers are opened before
the crusher has stopped.
Ejection of lumbs
2 Hearing loss, stress, loss Provide noise reduction measures, |5.1.12 6.8
Noise of awareness and tinnitus. |e.g. low-noise components, drives
Noise also can lead to acci- |as silent'as possible, damping of the
dents because speech com- |crusher casing; and
rr_1umcat10n and aCOPStIC Operating/maintenance instruc- 741 6.1
signals are not percievable. Ti;0 ..
Main noise sources ar€ PPE.
working processes: 74.3
3 Stress to humanjeints, Isolation of vibration at the installa- |5.1.13 6.9
Vibration nerves and bloedvessels tion of sand lump crushers produc-
due to whalebody vibra- ing vibrations
tion. Machinery vibration
can hdve-effects on the
adjeining work places.
5.4.1.4 Screening equipment
1 Injury to the operator dur- |Provide interlocking guards. 51.2 6.1
Drawing-in, ing operation, maintenance, 5.1.6 )
trapping, cleaning, troubleshooting =
shearing due to pinch points if the
doors are opened during
rotation or vibration of the
equipment or doors are not
closed before the equipment
starts
18 © IS0 2022 - All rights reserved
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Significant Safety requirements and/or Reference | Verifica-
%azar d Hazardous situation protective/risk reduction in this doc- | tion in this
measures ument | document
2 Hearing loss, stress, loss Provide noise reduction measures, |5.1.12 6.8
Noise of awareness and tinnitus. |e.g.low-noise components, drives
Noise also can lead to acci- |as silent as possible, damping of the
dents because speech com- |[screening casing; and
munlcatlon and aCOl_lSUC Operating/maintenance instruc- 7.4.1 6.1
signals are not percievable. | ..
nnrl 7-4-2
MaITTTIOISE SOUTTES are TTL:
working processes. 74.3
3 Stress to human joints, Isolation of vibration at the in- 5.1.13 6.9
Vibration nerves and blood vessels stallation of screening equipment
due to whole body vibration |producing vibrations
Machinery vibration can
have effects on the adjoin-
ing work places.
5.4.1.5 Magnetic separators
1 Danger to eyes and body Provide metal separation and 5.1.1 6.1
Stabping or due to unprotected dis- shielding of separaton discharge
: . : ) : 1.2
pundture charge of ferromagnetic without creatingginch points; and
material from the magnetic [p,yide warning sign (eye protec- |5.1.15 6.10
separator tion).
NOTE The presence of Operatihg/maintenance instruc- 74.1 6.1
tramp metal in the sand, tion:
can cause danger when PPE 74.2
operating, e.g. a rotation 74.3
magnetic separator.
2 Injuries to arms due to Provide fixed guards. A1 6.1
Crushing, touching of moving parts of 6.2
drawing-in the conveyor —
3 Magnetic field$icausing Provide magnetic shielding, ifap- |IEC 61000 |6.1
Elecfromagnetic |interference with, e.g. pace- |plicable; 6.2
fieldp makers —
Provide warning signs; and 5.1.15 6.10
Operating/maintenance instruc- 74.1 6.1
tion: Danger for "pacemaker hold- 7 4.2
ers". —
74.
5.4.2 Preventative measures against hazards caused by substances
5.4.2.1 Magnetic separators
1 Danger from breathing Provide equipment for dust reduc- [5.1.16 6.1
Inhalation of quartz dust due to feeding |tion, e.g. enclosed charging and 6.7
fumes and dusts |and discharging sand discharging of sand or material T
accompanied with sand, prevention
of spills and leaks, no gravity fed
enclosures connected to exhaust
systems, possibility for ventilation;
and
Operating/maintenance instruc- 7.4.1 6.1
tion. 7.4.2
7.4.3
©1S0 2022 - All rights reserved 19
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Table 2 (continued)

Significant _ _ Safety re_quirgments an(_i/or _Refe_rence _Ver_ifica-_
hazard Hazardous situation protective/risk reduction in this doc- | tion in this
measures ument | document
Damage to health from Design to avoid the use of excessive |5.1.16 6.1
airborne formaldehyde, binder, to provide for automatic
phenol, furfurylalcohol dosing or enclosed dosing and to
both for breathing and for |avoid skin contact; and
skin c_ontacts_ due to _feedmg Operating/maintenance instruc- 741 6.1
and dlscharglng during the tion: local exhaust ventilation.
reclamation of used sand 7.4.2
mixers for resin-bonded 74.3
mold and core sand B
2 Supply of resin The supply of resin and hardener 5.1.17 6.1
Exothermic and hardener which shall only be possible if probes
reactions cause an exothermic within the equipment indicate that
reaction: there is a sufficient quantity of
sand.
— fire and explosion Connecting hoses shall be marked . “¢5.1.17 6.1
hazard when no sand |and designed to prevent inter- 6.10
in machine or hoses changeability, e.g. with left-hand E—
wrongly connected; threads for hardeners and pight-
hand threads for the othepmateri-
— injury torespiratory |als (e.g. binders).
tracts from breathing
harmful gases;
— cauterization because
of skin contact

NOTE Continuous conveyors are not covered by the scope of this document. If continuous conveyors are part
of the conditioning and reclamation plant and their opération creates a particular risk of dust and fumes the
relevant preyentative measures also apply to this equipment

5.4.2.2 Sand dryers and heaters

1 Gas fired equipment: Provide measures according to IS0 13577- (6.2
Explosion Ignition procedure, control [I1SO 13577-2:2014 2:2014
failure, flow failure
2 — No possibility of escape | Provide interlocked guards; and 51.2 6.1
Trapping from 1ns.1de of walk-in 516 6.2
ovens®@ith doors —
Provide emergency exit, duplicate A.2 6.1
— Udintended locking of |opening mechanism actuated also 6.2
doors when a person is |from the inside. -
inside the oven
— Trapping inside the
equipment during
maintenance
5.4.2.3 Equipment for handling of coal dust
1 Burning and injuries by Provide steep outflow (atleastatan |5.1.17 6.1
Fire, explosion explosion effects due to angle of 70° against the horizontal)
import or creation of un- and rounded edges, if necessary

detected burnings or elec- |aeration installations for the avoid-
trostatic charging in silos  |ance of deposits, blockages and
and plants for pneumatic bridging

conveyance
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Table 2 (continued)

IS0 23062:2022(E)

Significant
hazard

Hazardous situation

Safety requirements and/or
protective/risk reduction
measures

Reference
in this doc-
ument

Verifica-
tion in this
document

Explosive mixture of
dust or vapours

Removing of material
bridging within the
silos, e.g. after fire
extinguishing

If aerating installations are used,
it shall be possible to operate them
with inert gas;

5.1.17

6.1
6.5

Aeration installations shall only be
effective during the dust removal
and shall avoid the entry of air into

o1
—
(@)}

4l il dordel dos.
LIIT S11IUS dU ULLITT UIIICS,

6.1
6.5

It shall be possible to provide inert
gas atmosphere for coal dust silos.
The appropriate provisions of inert
gas shall be calculated so that the
total volume of the largest silo can
be filled with inert gas. Sufficient
inertization is ensured if 2 kg CO,
or 1 m3 N, are brought in fof-€ach
m3 silo volume;

2
—_
—_
N

o o o
ol N

Silos designed to be situated in
areas subject to radiant heat shall
be protected from¢such radiant
heat; and

‘_c\
n

Provide permanent and legible
warning§igns. These shall state at
least the following:

"Danger zone. No smoking. Do not
use naked flames near silos or the
filling/emptying areas. Flames and/
or fires shall only be permitted

by the supervision in writing and
under strictly controlled proce-
dures which detail any special
precautions that need to be taken.
Nobody shall go inside to dislodge a
bridge";

N
=
(@]

Shock-pressure-resistant design

for the silos and the pipework and
equipments. The venting of explo-
sion pressure from the silos shall be
into safe areas;

o
(G2 B

Electrostatic earthing of the silos
and the pipework, possibility for
electrostatic earthing of supply

© IS0 2022 - All rights reserved

vehicles;

N[O
o1 N

The temperature of the compressed
air used for conveying coal dust
shall not exceed 80 °C;

‘9\
o

Permanent temperature or CO
measuring devices shall be fitted

at the silo outflow and above the
maximum charge level in the silo.
These shall operate automatic
alarms and stop the material supply
and outflow when limiting values
are exceeded;

ox‘_ox
o1 N
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Table 2 (continued)

Significant Safety requirements and/or Reference | Verifica-
lglazar d Hazardous situation protective/risk reduction in this doc- | tion in this
measures ument | document
Operating/maintenance instruc- 741 6.1
tion: Reference to limiting values;
7.4.2
7.4.3
The electrical components inside 51.7 6.3
the installations mentioned above 6.5
Ul ill L}lC ViLilliLy Uf fll‘lllls dllb‘l Clllp' :
tying areas, shall be suitable for use
in an explosive atmosphere;
Operating/maintenance instruc- 7.4.1 61
tion: Provide instructions on the
. 7.4.2
handling, conveyance and storage
of coal dust and coal dust substi- 748
tutes;
2 Oxygen deficiency, toxic Provide warning signs; and 5.1.15 6.10
Asphixiation] g?fses, S;fchatlon' Sklrll ¢ Operating/maintenance instruct 74, 6.1
effects during removal o tion: PPE and reference to rescue
blockages or maintenance rocedures 74.2
inside the silo p
sl 7.4.3
5.5 Significant hazards, hazardous situations, safetyrequirements and/or protective/
risk reduction measures: Molding machinery and plants

Table 3 — Requirements for molding machinery and plants

the molding box

Signifi Safety requirements and/or Reference Verification
ignificapt H d . . . isk reducti in this d in thi
hazard azardous situation protective/risk reduction in this docu- | in this docu-
measures ment meijt
5.5.1 Mechanig¢al hazards and noise
5.5.1.1 Molding machinery, general
1 Motion of movable parts, é.g. Provide guards to reduce the possibility of |5.1.1 6.1
Crushing, squeeze head pushingy/lifting accidental contact by persons or objects;
drawing-in, cylinder, turn tabte and 5.1.2 62
trapping, impaqt Ensure minimum space between movable A.11 6.1
parts and the immediate surroundings by )
design; and for 1S013854:2017 | 6.2
Tupnover and rollover motion at Safety devices shall be provided, e.g. two- 5.14 6.2
turnover and rollover machines hand control device. In case of a two-hand
control device, a safe distance shall be 5.1.5
observed. 51.6
Provide warning signs (no entry into danger |5.1.15 6.10
ZONE, NO Operating within danger Zonej.
Operating/maintenance instruction 741 6.1
7.4.2
74.3
Self-acting turnover/rollover at Self-acting turnover/rollover shall be Annex A 6.1
energy failure due to the massof |avoided. 62
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Table 3 (continued)

IS0 23062:2022(E)

Significant Safety requirements and/or Reference Verification
ﬁazard Hazardous situation protective/risk reduction in this docu- | in this docu-
measures ment ment
2 Loosening or releasing of the box |Provide measures against hazards due to 5.1.6 6.1
Impact moving system in case of energy |failure/malfunction of the control system, if
failure/failure of control system/ |applicable, in a cumulative way; 62
uncontrolled signals to control : :
valves at turnover and rollover Prot\lld: measures against unexpected 5.1.6 6.2
machines, box transfer devices restart;
Provide measures against hazards from Annex A 6.1
hydraulic and pneumatic equipment; and 6.2
Provide safe design of the box moving 511 6.1
device.
51.2
3 Unhealthy posture or excessive Ergonomical principles shall be considered |5.1.11 6.1
Unheglthy postures or | efforts due to manual handling of |in the design.
excessive effort e.g. molding boxes, cores, patterns
4 Hearing loss, stress, loss of aware- | Provide low-noise design, e.g. the impact 5.1.12 6.8
Noise ness and tinnitus. Noise also can  |surfaces should be inside the machine,
lead to accidents because speech |design of the impact elements, in particular,
communication and acoustic sig- |jolt mechanism; and
1 t ievable.
nalsare not percievable Avoidance of free expansion of.Cempressed |Annex A 6.1
Main noise sources are working air during normal operation.
processes, impact noises, vibration
noises, noises from the expansion
of compressed air.
5.5.1.2 Automatic molding machinery
1 Movement of molds, mold parts,
Crushling, mold tools, molding material con-
shear|ng, tainers, sand filling slides, molding
drawing-in, chambers, molding boxes, pattern
trapping changing devices, core setters can
lead to injuries to various parts of
body, if
—  thereis need for the operator | Provide fixed guards; and/or 5.1.1 6.1
in normal operation toreach
in or stand in the equipment 6.2
to carry out operating tasks; | provide movable guards and/or 5.1.2 6.1
5.1.6 6.2
Provide ESPD where frequent intervention |[5.1.3 6.1
(i.e. for feeding and/or removing of parts) is
required during normal operation and 5.16 62
Provide measures against hazards from Annex A 6.1
hydraulic and pneumatic equipment as well
as electrically driven equipment and 6.3
—  there is need for | Provide control system and 5.1.6 6.2
troubleshooting, leaning, . - .
roubieshooting, — Cleaning, 1y, ation of working positions shall be se- 5.1.6 6.1
adjustment in normal db fel itched-off q
operation or maintenance cured by a salely switched-oftarea an
Provide device to switch to manual and set- |5.1.6 6.1
up control mode and
The position of the control panel shall allow [5.1.11 6.1
adirect view into the danger zone or
Provide portable control device with 5.1.6 6.2
emergency stop to operate the machine with
active guards and 217
Provide devices to depressurize pressure Annex A 6.1
pipes and/or reservoirs of machine parts, if
necessary and
Machines or parts of the plant being moved |5.1.6 6.1
or held by pressure energy shall be protect-
Annex A 6.2

ed against hazardous movements caused by
loss of energy.

© IS0 2022 - All rights reserved
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Table 3 (continued)

Main noise sources are working
processes, impact and striking of a
limit stop, noises from the expan-

air during normal operation

. Safety requirements and/or Reference Verification
Significant . . . - X . N . .
hazard Hazardous situation protective/risk reduction in this docu- | in this docu-
measures ment ment
2 Hearing loss, stress, loss of aware- |Provide low-noise design, e.g. impact damp- |5.1.12 6.8
Noise ness and tinnitus. Noise also can  |ing, fixed stop absorption, avoidance of free
lead to accidents because speech |expansion of compressed air, avoidance of
communication and acoustic sig-  |structure-borne noise.
nals are not percievable. : .
P Avoidance of free expansion of compressed |Annex A 6.1

storrofeompressedair-mechanicat
blow-off devices.
5.5.1.3 Shoot-, blow-, fluidization- and squeeze molding machines, impulse molding- and air flow squeeze molding nfachingry
(additional requirements to 5.5.1.1)
1 Injury to eyes and body during Provide control system; and 5.1.6 6.1
Ejection normal operation due to ejected
sand or 62
media-blast from
—  shooting (blowing) or | Provide splash protection, e.g. fixed guard _{5.1.1 6.1
impulse head and filling|or interlocked guard as splash shields; and
frame; 5.1.2 6.2
. 51.6
—  shooting head and
molding chamber | Provide interlocking of the ready¢toyshoot |5.1.6 6.2
(if applicable); (impulse/blow) position of thednolding box
with the shooting (blowing) proeess; and Annex A
- part's of molding chamber (if Operating/maintenance igstruction: 7.4.1 6.1
applicable); surface must be clean before the shooting
. | (impulse/blow) proeess; PPE 4.2
—  filling frame and molding
box; 7.4.3
— molding box and pattern
plate;
—  manual blow-off
2 Injuries to eyes, face and other Stress analysis for pressure accumulator 5.1.18 6.6
Impact, crash parts of the body due to disinte- dnd filling frame. Ensure that molding boxes
gration and flying off of presstr- * | or molding chambers/filling frames can
ized parts due to inadequacy-of withstand the mechanical and pneumatic
mechanical strength forces that will be present in the equipment.
3 Hearing loss, stress,loss-of aware- | Provide low-noise design, e.g. impact damp- |5.1.12 6.8
Noise ness and tinnitus. Noise also can  |ing, fixed stop absorption, avoidance of free
lead to accidents-because speech | expansion of compressed air, avoidance of
communicationand acoustic sig- | structure-borne noise.
nals are nof percievable. Avoidance of free expansion of compressed |Annex A 6.1
Main noise Sources are working air during normal operation
proeesses, impact and striking of a
limit stop, noises from the expan-
sion of compressed air, mechanical
blow-off devices.
5.5.1.4 Molding line
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Table 3 (continued)

IS0 23062:2022(E)

Significant Safety requirements and/or Reference Verification
ﬁazard Hazardous situation protective/risk reduction in this docu- | in this docu-
measures ment ment
1 Injuries to hands or body during |Provide control system; and 5.1.6 6.1
Crushing, operation, troubleshooting, clean-
shearing, ing due to movement of molds, 6.2
drawing-in, mold parts, mold tools, molding Provide fixed guards; and/or 5.1.1 6.1
trapping material containers, sand filling
slides, molding chambers, molding 6.2
boxes, pattern changing (_leylces, Provide movable guards; and/or 5.1.2 6.1
core setters, vent hole drilling sta-
tion, down sprue cutting station, 5.1.6 6.2
punch-out station, closing and - _ -
separating station, etc. P.r0V1de ESPP where frequentlmterventlon‘ 5.1.3 6.1
(i.e. for feeding and/or removing of parts) is
required during normal operation; and 5.16 62
Provide measures against hazards from 516
hydraulic and pneumatic equipment as well
as electrically driven equipment; and &7
Annex A
Unexpected restart shall be avoided;land 5.1.6
Provide optical and/or audible warning 5.1.15 6.10
devices that actuate prior to anyrestarting
of the equipment.
Injuries caused by the need for Provide control system¢anhd 5.1.6 6.1
frequent intervention (setting of
risers, cores and chills, cleaning, 6.2
Zpraying with Coatifng “13“1?15' e]:c.) Provide interlocking and/or fixed guard to  |5.1.1 6.1
ue to movement of molds, flasks, |avoid reaching shearing points; and/or
etc. e & 512 6.2
5.1.6
Provide'movable guard; or 51.2 6.1
5.1.6 6.2
Provide ESPD, where frequent intervention |5.1.2 6.1
is required during normal operation; and
5.1.6 6.2
Provide measures against hazards from 5.1.6 6.1
hydraulic and pneumatic equipment as well
as electrically driven equipment; and 517 63
Annex A
Unexpected restart shall be avoided. 5.1.6 6.2
Injuriesdue’to intervention in Provide control system; and 5.1.6 6.1
normal eperation or maintenance
atautomatic core-setting devices, 6.2
moyements of turnover facilities, | provide fixed guard; and/or 5.1.1 6.1
pouring milling devices, molding
box assembling devices, transfer 6.2
devices for weights, molding boxes Provide movable guard; and/or 51.2 6.1
or pallets, mold punch-out units, ’
molding box separators, molding 5.1.6 6.2
box cleaning devices, hydraulic, -
pneumatic or electric transport | Provide ESPD; and 513 61
and damping Units, motor driven 5.1.6 6.2
roller conveyors, lifting tables, etc.
Unexpected restart shall be avoided; and 5.1.6 6.2
Provide optical and/or audible warning 5.1.15 6.10
that actuate prior to any restarting of the
equipment; and
Provide measures against hazards from 5.1.6 6.1
hydraulic and pneumatic equipment as well
as electrically driven equipment; and 517 63
Annex A
Operating/maintenance instruction. 7.4.1 6.1
74.2
743
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Table 3 (continued)

Significant Safety requirements and/or Reference Verification
lglazard Hazardous situation protective/risk reduction in this docu- | in this docu-
measures ment ment
2 Injury to eyes and body during Provide control system; and 5.1.6 6.1
Ejection normal operation or media-blast
from 62
—  shooting (blowing) or Provide splash protection, e.g. fixed guard |5.1.1 6.1
impulse head and filling or interlocked guard as splash shields; and
frame; 1.2 6.2
. . 516
—  shooting head and molding
chamber (;fuyy};\.ub:\.), Praovide inh:rlnrl(ing ofthe readv-to-shaat L I 62
(impulse/blow) position of the molding box
—  parts of molding chamber (if | With the shooting (blowing) process; and
applicable); Operating/maintenance instruction: sur- 74.1 6.1
. ) face must be cleaned before the shooting
— gllmg frame and molding (impulse/blow) process; PPE. 74.2
0X;
743
— molding box and pattern
plate;
—  manual blow-off
3 Injuries to eyes, face and other Stress analysis for pressure accumulatdr 5.1.18 6.6
Impact, crash parts of the body due to disinte- and filling frame. Ensure that molding boxes
gration and flying off of pressur- | or molding chambers/filling franies)are
ized parts due to inadequacy of capable of withstanding the méchanical and
mechanical strength pneumatic forces that will bé\préesent in the
equipment.
4 Hearing loss, stress, loss of aware- | Provide low-noise design, e.g. impact damp- |5.1.12 6.8
Noise ness and tinnitus. Noise also can  |ing, fixed stop absorption, avoidance of free
lead to accidents because speech | expansion of compressed air, avoidance of
communication and acoustic sig- | structure-borne-noise.
nals are not percievable. Avoidance ofifree expansion of compressed |Annex A 6.1
Main noise sources are working air during\normal operation
processes, impact and striking of a
limit stop, noises from the expan-
sion of compressed air, mechanical
blow-off devices.
5.5.1.5 Sand sljngers
1 Movement of the wheel Provide interlocking guard with guard 51.2 6.1
Impact locking.
5.1.6 6.2
2 Movement of theslinger arms Provide fixed guard. 511 6.1
Crushing
6.2
In case of moyable slingers, move- |Provide measures against hazards from 5.1.6 6.1
ment of'travel carriage hydraulic and pneumatic equipment as well
as electrically driven equipment. 517 63
Annex A
3 Ijuries to eyes and body due to Provide control system; and 5.1.6 6.1
Ejection thrown-out sand by the rotating
brush 6.2
Provide fixed guard 1n combination with 2. 1.1 6.1
splash shield, if necessary; and/or 6.2
Provide movable guard in combination with |5.1.2 6.1
splash shield, if necessary; and/or
5.1.6 6.2
Provide ESPD; and 5.1.3 6.1
5.1.6 6.2
Operating/maintenance instruction: PPE. 74.1,7.4.2, 6.1
7.4.3

5.5.1.6 Molding box cams for hoisting, transport and turnover
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Table 3 (continued)

IS0 23062:2022(E)

Significant Safety requirements and/or Reference Verification
ﬁazard Hazardous situation protective/risk reduction in this docu- | in this docu-
measures ment ment
1 —  Injuries caused by a fall of Provide safe design, taking into account de- |5.1.19 6.1
Combination moulding box off the lifting |sign codes, data about material properties,
of hazards device (e.g. rope, chain) etc.; and
caused by insufficient :
or cracked connection Prov1de_brackets for cam _ 5.1.19 6.1
of cam with moulding connection to reduce bending
: stress; and
box (e.g. exceeding of
stress to connection due Stress analysis of welded cams. 5.1.19 6.6
to insufficient area of
connection point, corrosion
of connection point, for
welded cams faulty welding
of connection point) or
loosening of load suspending
device
—  Unintended loosening of
cams that are not fixed to the
moulding box
5.5.2Measures against hazards caused by substances
5.5.2/1 Hazards to health
1 Danger in breathing in CO Normal operation: 5.1.16 6.1
Asphyxiation, inha- and decomposing products of Provide enclosure and-local exhaust system;
lation} ingestion of molding material binders (main and 610
and c¢ntamination components, see Annex B) during AN . .
by hafmful dustsand |pouring, cooling, knock-outand =~ |NOTE Currentlyitis not possible to give
fumed casting/sand separation of sand common jachlevable \_/alues for concentra-
molds, increased by thermal tions of airborre toxic substances. Regional
upcurrent regulatiofisican apply.
Maintenance and repair: 7.4 6.1
Operating/maintenance instruction:
PPE (e.g. CO warning device, gas mask). 4.2
743
5.5.2{2 Hazards caused by unexpected discharge of liquid metal and contact with liquid metal/fire or explosion
1 Operation of ladles and gouring In accordance with regional requirements, |5.1.14 6.1
Burng equipment e.g. EN 1247:2010, 5.2 (ladles) and 5.3
(pouring equipment) shall be considered;
and
Operating/maintenance instruction: PPE. 7.4.1 6.1
742
7.4.3
Eruption/discharge of liquid metal | Provide measures to protect the operator 511 6.1
durfing pouring due to faulty as- from liquid metal by splash and run-
sembly of moulds and/or cores through, e.g. sand bed and/or splash shield; 512 6.2
and 5.1.6
Operating/maintenance instruction: e.g. 74.1,7.4.2 6.1
PPE. 7.4.3
Ignition of hydraulic fluid in case |Provide protection of hydraulic pipe work 5.1.14 6.1
of break of hydraulic pipe work and hoses against mechanical, chemical and
or hoses and contact of hydraulic |thermal influences; and/or
fluids with liquid metal due to . -
hydraulic drives of pouring line/ ga_ré:lly ;lnflllabmmabée or flame-resistant Anex A Gl
cooling line/displace pallet con- ulds shall be used.
veyors
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5.6 Significant hazards, hazardous situations, safety requirements and/or protective/
risk reduction measures: Coremaking machinery and coremaking lines

Table 4 — Requirements for coremaking machinery and coremaking lines

Significant
hazard

Hazardous situation

Safety requirements and/or
protective/risk reduction
measures

Reference
in this doc-
ument

Verifica-
tion in this
document

5.6.1 Preventative measures against injuries

due to mechanical hazards and high temperature hazards

1 Injury to hand during clean- | Provide control system; 5.1.6 6.2
Crush.lng, g-aetivities are trc_‘ub‘.c Provide ixed guard; ST 5T
shearing shooting due to closing and -
opening of the filling device |Provide movable guard; 5.1.2 61
(sand gate) 5.1.6 62
Provide measures against hazards |5.1.6 6.1
from hydraulic and pneumatic
. . 517 6.3
equipment as well as electrically
driven equipment; and Anhex A
Operator intervention dur- |Provide control system: 5.1.6 6.2
Ing operation: — For zones accessible during
Movement of core box parts, core unloading operation‘the
shoot head movements, required performance level
movement of the lifting shall be PLr e;
table, gassing plate/hood, \ ]
core discharge and transfer |— For zones accessible during
devices, etc. maintenancé the required
performance level shall be PLr
d; and
Provide. fixed guard; and/or 5.1.1 6.1
Preyide movable guard; and/or 1.2 6.1
5.1. 6.2
Provide ESPD; and 1.3 6.1
5.1.6 6.2
Provide measures against hazards |5.1. 6.1
from hydraulic and pneumatic
. ; 1.7 6.3
equipment as well as electrically
driven equipment; and Annex A
Unexpected restart shall be avoid- [5.1.6 6.2
ed.
Injuries in the zone of clos- |Provide measures against hazards |5.1.2 6.2
ing edges due to movement |due to closing edges, e.g. bumper, 13
of powerdriven guards ESPD. —
5.1.6
2 Falling of the (hydraulic/ Provide safety against hazards due |5.1.6 6.2
Crushing, pneumatic/electrome- to failure of the control or malfunc-
shearing, chanical clamped) shoot tion if applicable in a cumulative
impact head, shoot plate, gassing way;
plate, Coretl)ox pgrts due tol Provide measures against hazards |5.1. 6.1
hncqrrect ¢ 'amplng/col;lltro from hydraulic and pneumatic 17 6.3
}111r1ng setting or trouble- equipment as well as electrically — =
shooting driven equipment; Annex A
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Table 4 (continued)
Significant Safety requirements and/or Reference | Verifica-
ﬁazar d Hazardous situation protective/risk reduction in this doc- | tion in this
measures ument | document
Parts of core boxes blown- |Provide fixed guard; 51.1 6.1
9ff by air pressure due_to Provide movable guard; and 5.1.2 6.1
inadequacy of mechanical
strength during operation 516 6.2
Operating/maintenance instruc- 4.1 6.1
tion:
Core-boxesshallbe-ecapableof 2.2
withstanding both mechanical and |7.4.
pneumatic forces.
3 Contact with parts of hot Provide fixed guard; or 5.1.1 6.1
Burns corebox due_to assembling p.,vide movable guard; and/or D2 6.1
and separation of hot core
boxes during operation 5.1.6 6.2
Provide ESPD; and A.3 6.1
. 2
Operating/maintenance‘instruc- 74.1 6.1
tion: 7 4.9
PPE. —
74.3
Gas heated coreboxes: Any burner of-fuel handling sys- ISO 13577- [6.1
. . tems shallmeet the requirements of | 2:2014
f:ontact with heating flame 1SO 13579-2:2014: 6.2
in case of unexpected
automatic ignition during  |Har@ly inflammable or flame-re-  |Annex A 6.1
manual core discharging, |sistant fluids shall be used; and
control activities or troublé<iyuring manual core discharging, ~ |5.1.6 6.2
shooting control activities and troubleshoot-
ing, no automatic ignition of open
burner shall take place.
Thermo-oil heated core- Provide protection of thermo-oil 5.1.14 6.1
boxes: pipe work and hoses against
. . .. |mechanical, chemical and thermal
Contactywith leaking hot oil |. .
influences ;
Provide leakage-tight couplings and |5.1.14 6.1
shut-off elements; and
Operating/maintenance instruc- 74.1,74.2, |61
tion: 7.4.3
PPE.
4 Electrically heated core- Provide protection of cables, 5.1.14 6.1
Elec{rieal shock, |boxes: terminal boxes and plugs against
touchingtive Electrical shock due to dam. | mecamicat, Chermicatamd thermat
parts . . influences; and
aged isolation
Provide failure current switches. 5.1.7 6.3
5 Ejection of cold or hot sand |Provide fixed guard, e.g. protective |5.1.1 6.1
Ejection at separating lines between |shielding; and/or
sh?jotlllng- or l;lowhe;dh Provide movable guard. Interlock- |5.1.2 6.1
and the lc.ore (;X;:n t eb ing of the ready to shoot (blow) 516 6.2
garpng ines ofthe corl;e OX | position of the core box with the I -
uring operation, Corebox g oting (blowing) process; and
air-cleaning and spraying
Provide sealing areas between joint |5.1.1 6.1
surfaces. 512
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at limit stops, expansion of
compressed air, mechanical
blow-off devices.

PPE.

Table 4 (continued)
. Safety requirements and/or Reference | Verifica-
Significant H . . . . . . . Lo .
hazard azardous situation protective/risk reduction in this doc- | tion in this
measures ument | document
Provide sufficient exhaust devices |5.1.16 6.1
to collect spray fumes; and 6.7
Operating/maintenance instruc- 741,74.2, |6.1
tion: 74.3
PPE.
6 Urhealthy-posture-er-exces—Ergonomical-prineciplesshat-be — 6+
Unhealthy pgs- sive efforts due to removal |considered in the design, e.g. no
tures or excgssive |of parts hindrance to use technical aids
effort’ and possibility for good working
postures.
7 Hearing loss, stress, loss Provide low-noise design, e.g. 5.1.12 6.8
Noise of awareness and tinnitus. |impact damping, sound absorp-
Noise also can lead to acci- |tion, isolation of structure borne
dents because speech com- |noise, sound-absorbing design and
munication and acoustic arrangement of blowing nozzles,
signals are not percievable. |machinery enclosure, deadening.of
. . sand hopper; and
Main noise sources are
working processes, impacts Operating/maintenance tn'struc- 74.1,74.2, |6.1
tion: 7.4.3

5.6.2 Measures against hazards caused by substances (Hazards to health, fire/explosion hazards)

30

organic peroxides,
methylformate storage,
fuel gases for core box
heating.

Ignition sources, in
case of storage of
peroxides/ gassing
equipment

in the gassing equipment shall be
suitable for use in an explosive
atmosphere.

1 Inhalation of formaldehyde, |Provide medsure to reduce emis- 5.1.16 6.1
Asphyxiation, phenol (shell core, hotbox |sions with'extensive shielding and 6.7
inhalation, method), amines of all types|local éxhaust as close as possible to "
ingestion of gind | (cold box), SO, (SO,-meth- |the'source of the gases and vapours;
contaminatipn by |od), methylformate, furfu- Qperating/maintenance instruc- 741,74.2, |6.1
harmful duss and | rylalcohol/phenol (cold-set- "¢ .. 74.3
fumes ting), other alcohols for &aré| 1y, ¢, mation to the user about the

coating (main CompQIiyh{s required rate of exhaust air from

see Annex B) due t0 opening |} equipment;

of core boxes, core removal ’

(thermal upcdrrent of hot

gases and vapours) spray-

ing coredoxes, gassing

procedure, core handling

and-core washing/coating

Inhalation of alcoholic va-  |Provide an integrated container for |5.1.16 6.1

pours during core coating |coatings; and

Provide an ex-proof exhaust sys- 5.1.7 6.3
tem. 5.1.16 6.7

7 — Working with The components in the relevant 5.1.7 6.3
Fire, explosion cold-box catalysts, areas for organic peroxides and 6.7
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Table 4 (continued)
. Safety requirements and/or Reference | Verifica-
Significant . . . isk . in this d ion in thi
hazard Hazardous situation protective/risk reduction in this doc- | tion in this
measures ument document
Unintended ignition of Integrated containers for coatings |5.1.17 61
alcoholbased coatings or di- | (dip tanks, reclaiming tanks) shall
lutings due to core coating |be made of nonflammable material
and shall be stable. The containers
shall be equipped with covers that
overlap the outside edge;
Pl UVidC dll TA’ lJl UUf CAlldth D_yb 5.1.7 ﬂ
tem; and
5.1.16 6.7
Operating/maintenance instruc- 7410 74.2, |6.1
tion: 4.
Information to the user about the
need for fire extinguishing facilities
5.7 | Significant hazards, hazardous situations, safety requirements and/or protective/
risk|reduction measures: Knock-out equipment
Table 5 — Requirements for knocksout equipment
K ionificant Safety requirements and/or Reference Verification
%azard Hazardous situation protective/risk reduction in this docu- | in this docu-
measures ment ment
1 Between fixed and oscillating/re- |Provideicontrol system; and 516 6.1
Crushfing, ciprocating parts and springs
shear|ng 6.2
Safety by design: Assure minimum distance; | [SO 13854:2017| 6.1
or
Provide fixed guards; and/or 5.1.1 6.1
Provide movable guards. 51.2 6.1
5.1.6 6.2
2 Rotating shafts,drive mechanisms | Provide control system; and 5.1.6 6.1
Entanglement
6.2
Provide fixed guard; and/or 511 6.1
Provide movable guards. 5.1.2 6.1
516 6.2
3 Rotary drums, drives Provide control system; and 5.1.6 6.1
Drawjng-in
6.2
Provide fixed guard; and/or 5.1.1 6.1
Provide movable guards. 512 6.1
516 6.2
4 Ejection/falling of hot parts (hot |Provide control system; and 516 6.1
Impact, burns sand/metal) out of the knock-out
device 6.2
Provide spillage chute. 511 6.1
Provide fixed guard; and/or 511 6.1
Provide movable guards. 51.2 6.1
516 6.2
5 Ignition of hydraulic fluid in case |Provide protection of hydraulic pipe work  |5.1.14 6.1
Burns of break of hydraulic pipe work and hoses against mechanical, chemical and
or hoses and contact of hydraulic |thermal influences; and
fluids with hot surfaces Hardly inflammable or flame- Annex A 6.1
resistant fluids shall be used.
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Table 5 (continued)

(1 Hz to 100 Hz), resulting in dis-
turbance of well-being

— isolation of the vibration source;

—  minimizationef'amplitudes;

avoidance of resenance between the excit-
ing frequency(@nd the natural frequency.

. Safety requirements and/or Reference Verification
Significant . . . - . . N . .
hazard Hazardous situation protective/risk reduction in this docu- | in this docu-
measures ment ment
6 Danger of breathing in quartz Normal operation: 5.1.16 6.1
Asphyxiation, dust, CO and decomposing prod- .
inhalation, ucts of molding material binders Provide enclosure and local exhaust system; 6.7
ingestion of and con- | (main components see Annex B) and
tamination by harmful | during knock-out NOTE Currently it is not possible to give
dusts and fumes common achievable values for concentra-
tions of airborne toxic substances. Regional
regulations can apply.
MaImtenance and repair: VA2 W A G.L
Operating/maintenance instruction: 7.4.3
PPE (e.g. CO warning device, gas mask).
7 Hearing loss, stress, loss of aware- | Provide sound insulated enclosure; and 1.12 6.8
Noise ness and tinnitus. Noise also can - : . .
lead to accidents because speech Operating/maintenance instruction: PPE. 7.4.1,7.4.2% 6.1
communication and acoustic sig- 743
nals are not percievable.
Main noise sources are working
processes and impact of moulding
boxes and castings on the grid
surface.
8 Stress to human joints due to Safe design: Isolation of the vibration'source |5.1.13 6.9
Vibration whole body vibration
Low frequency oscillations Safe design: 5.1.13 6.9

6 Verifigation of the safety requirements and/or preventative measures

6.1 General

Verification|can be achieved by a variéty of methods, e.g. by inspection of the machine, of the assocjated

equipment &

Where verification is morecomplex than simple inspection, the following should be considered.
it can be helpful to provide a guideline, preferably in the form of a list or a table

verification

nd the associated documents, appropriate testing and analysis and shall be in accordance
with the verjification column of Tables 1 to 5.

For
that

indicates dgnger zone§;reaching distances, the presence and the functioning of interlocking guards
with and without giard locking, hold-to-run control devices, two-hand controls, trip devices, lithited
movement dontrel devices, safety circuits, interlockings, main switches, emergency-stopping deyices,

if necessary

harmful substances generated during operation, as applicable.

sound protection measures, seals and joint surfaces and capture devices for inhallable

Verification includes the criteria given at 6.2 to 6.10.

6.2 Safety systems

Interlocks (ISO 12100:2010, ISO 14119:2013), safety systems (ISO 12100:2010, ISO 13851:2019,
IEC 61496-1:2020, ISO 13577-2:2014), guarding (ISO 14120:2015), emergency-stop (ISO 13850:2015),
isolation and energy dissipation, dosing of substances, electrical apparatus for potentially explosive
atmospheres shall be verified according to:

— design and physical assembly, provision and function for the intended use;

— its location (in situ).

32
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Electrical safety

Conduct tests in accordance with IEC 60204-1:2016, Clause 18.

Make provision for earthing.

Provide electromagnetic shielding, if required.

6.4

Pressure release of dust and gas explosions

Check design and physical assembly, provision and function for the intended use.

Ensuy

6.5
Dete
Dete

Ensu
discH

6.6

Stres
have

6.7
Verif

For ¢
1:20

6.8

Verif
asso

6.9
Chec

re venting into a safe area.

Explosiveness of dust or gaseous substances
Fmine explosion indices of combustible dusts in air according to ISO 6184:1:1985.
Fmine combustible gases.

re the absence of ignition sources, e.g. radiant heat, naked flames, electric sparks, ¢
arge in the area surrounding.

Stress analysis

s analyses for parts designed to withstand stress caused by pressure, dynamic and
been carried out, if applicable.

Airborne substances generated during operation
ication in accordance with appropriate‘regional standards.
DO.

Noise

ication in accordance/with appropriate regional standards, e.g. for deliveries into
fiated countries,seeEN 1265:1999.

Verification'in accordance with Vibration

k designand physical assembly for provision of vibration isolation and its efficiency, if

blectrostatic

static loads

eliveries into the EU and associated countries, verification shall be in accordance with EN 1093-

the EU and

applicable.

6.10

Safety marking

Check information for use about residual risks and the need for corresponding warning signs (e.g.
symbols and text) and its provision on the equipment.

7 Information for use

7.1

General

[SO 12100:2010, 6.4, defines the contents and requirements of the information for use.

The information for use shall be addressed to the qualification level of the trained personnel.

©ISO
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7.2 Warning devices and safety signs

The manufacturer shall provide safety signals and/or signs according to 5.1.15 to give a warning for
residual risk arising from the use of the machine.

7.3 Minimum marking

According to ISO 12100:2010, 6.4.4, the following information shall be attached clearly and durably to
the machine at a point visible after installation:

name and address of the manufacturer and where applicable the name and address of the authorized

represe
mandat|
serial n

year of

rating i
and for

The electrid
characterist

ntative,
pry marking1);
imber/machine number, if any;

construction, that is the year in which the manufacturing process is completed;

designaftion of the machinery and series or type;

hformation (mandatory for electro-technical products, e.g. voltage, frequency, power
Imachinery intended for use in a potentially explosive atmosphere).

al equipment on all types of machines shall have affixed durable plates containing
ic data, according to IEC 60204-1:2016 including casingprotection grade.

7.4 Accompanying documents

7.4.1 Inst

An instruct

ruction handbook

on handbook in accordance with [1S@.12100:2010 shall be provided by the manufac

etc.,

their

furer

for each mafchine. In this handbook, the characteristics of the machine and the measures relevalnt to

it shall be g
hazardous 1
gases and d
conditions (
shall provid
affecting th
use, transpd
to non-relie
hazards dud

7.4.2 Opd

iven. It shall provide information/concerning the avoidance of hazards, emissions su
oise, vibration, radiation, gas.and dust. If information on the reduction of the emissi
1sts is not available, the mranufacturer shall inform the user that an assessment undg

ch as
pn of
r the

f use is required. Furthermore, the part operation manual in the instruction handbook

e information concenning safety devices and the specification of spare parts and wear |
e health and safety of the operator (see also 7.4.2) and safety measures regarding inte|
rt, assembling and disassembling e.g. protection against falling elevated parts, hazard
ed excessive)pressures, hazards due to malfunction of programmable electronic syst
to temperature, fire or explosive atmospheres.

ration-manual

barts
nded
5 due
ems,

7421 O

erating instructions im genmerat

For each machine, including all auxiliary systems, the manufacturer shall supply a manual of operating
instructions. These instructions, accompanied by diagrams, drawings and leaflets (when applicable),
shall contain at least the following details:

— rating details;

description of the type of machine;

— requirements for installation and transport;

1) For machines and their related products intended to be put on the market in the EEA, CE marking as defined in
the applicable European Directive(s), e.g. machinery, low voltage, explosive atmosphere, gas appliances.
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