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Foreword

[SO (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 procedures used to develop this document and those intended for 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 document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

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

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

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

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

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

above-men

tioned stakeholder groups:

machij
machij

service

The above
process of

The machi
covered ar

When requ
standards,
standards
standard.

Where, foq
considered
if an equiv

[tis assum

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

e users/employers (small, medium and large enterprises);
e users/employees (e.g. trade unions, organizations for people with special needs);

e providers, for example, for maintenance (small, medium and large enterprises);

this document.

hery concerned and the extent to which hazards, hazardous situations or hazardous
b indicated in the Scope of this document.

irements of this type-C standard are different frgm those which are stated in type-4

for machines that have been designed and built according to the requirements of {

clarity, an example of a preventive*measure is given in this document, this sho
as the only possible solution. Any otheér solution leading to the same risk reduction is
hlent level of safety is achieved.

d that the machinery according to the scope is operated and maintained by trained p¢

L mentioned stakeholder groups have been given the possibility ‘to participate at the drafting

events are
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International Standard

ISO 23063:

2024(en)

Foundry machinery — Safety requirements for high pressure
die casting machines

1 Scope

This document applies to high pressure die casting machines:

a) hot-ch
b) horizo

hmber die casting machines (horizontal die closing system);
htal cold-chamber die casting machines (horizontal die closing system).

hent applies to high pressure die casting units, i.e. high pressure die casting-machineg

and their interfaces with the following ancillary equipment:

This docur
a) die;

b) meltin
c¢) metal
d)

e) sprayi
f) heatin

This ancill
Additional

This docur
or both.

This docur
casting ma
by the man

This inclu
interaction

This docur
and propet

o, holding and dosing furnaces (see ISO 13577-1:2016);

feeding equipment;

inserting and removal devices;

hg appliances;

b and cooling devices for the die.

hry equipment itself is not covered.

risks arising from the material beingieast are not covered.

hent does not apply to either low-pressure die casting machines or gravity die casting

hent deals with all significant hazards, hazardous situations and events relevant to p

ufacturer (see Clause?).

les hazards coniting from intentional interactions as well as unintentional but f
s between movable parts of the machine and persons.

nent provides the requirements to be met by the manufacturer to ensure the safety
ty duping transport, commissioning, use, de-commissioning and maintenance periods

(HPDCM),

machines,

ressure die

chines when used as-intended and under conditions of misuse which are reasonably foreseeable

oreseeable

of persons
,as well as

in the evenlt of foreseeable failures or malfunctions that can occur in the equipment.

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

[SO 4413:2010, Hydraulic fluid power — General rules and safety requirements for systems and their components

© IS0 2024 - All rights reserved
1


https://standardsiso.com/api/?name=b7530d5626f9c9bbfb89af56bbe89e6a

ISO 23063:2024(en)

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

ISO 7000:2
ISO 7731:2

019, Graphical symbols for use on equipment — Registered symbols

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

[SO 7745:2024, Hydraulic fluid power — Fire-resistant fluids — Requirements and guidelines for use

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

ISO 11202;2010, Acoustics — Noise emitted by machinery and equipment — Determination of emission
sound presgure levels at a work station and at other specified positions applying approximate enyironmental
corrections

[SO 1120432010, Acoustics — Noise emitted by machinery and equipment — Determination -of emiksion sound

pressure le

[SO 11429:

ISO/TR 11688-1:1995, Acoustics — Recommended practice for the design of low:noise machinery and

— Part 1: H
ISO 12100:;

ISO 137321
to contact Y

bels at a work station and at other specified positions applying accurate envirefimental cg

1996, Ergonomics — System of auditory and visual danger and informationsignals

lanning
2010, Safety of machinery — General principles for design —< Risk assessment and risk re

1:2006, Ergonomics of the thermal environment — Methods for the assessment of huma
with surfaces — Part 1: Hot surfaces

rrections

equipment

Huction

[l responses

ISO 1384911:2023, Safety of machinery — Safety-related parts of control systems — Part 1: Generql principles
for design

[SO 1385042015, Safety of machinery — Emergency stop function — Principles for design

[SO 13851:2019, Safety of machinery — Two-hand control devices — Principles for design and selectjion

ISO 1385412017, Safety of machinery — Minimum gaps to avoid crushing of parts of the human bod)

[SO 1385532010, Safety of machinery=s"Positioning of safeguards with respect to the approach spegds of parts
of the human body

[SO 1385612:2013, Safety of machinery — Pressure-sensitive protective devices — Part 2: General principles for
design and |testing of pressutesSensitive edges and pressure-sensitive bars

ISO 1385712019, Safety“af machinery — Safety distances to prevent hazard zones being reached by upper and
lower limbs

ISO 14119:2024Sdfety of machinery — Interlocking devices associated with guards — Principles for|design and

selection

ISO 14120:2015, Safety of machinery — Guards — General requirements for the design and construction of fixed
and movable guards

ISO 14122-1:2016, Safety of machinery — Permanent means of access to machinery — Part 1: Choice of fixed
means and general requirements of access

[SO 14122-2:2016, Safety of machinery — Permanent means of access to machinery — Part 2: Working platforms
and walkways

SO 14122-3:2016, Safety of machinery — Permanent means of access to machinery — Part 3: Stairs, stepladders
and guard-rails

IEC 60204-1:2016, Safety of machinery — Electrical equipment of machines — Part 1: General requirements

© IS0 2024 - All rights reserved
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[EC 61310-1:2007, Safety of machinery — Indication, marking and actuation — Part 1: Requirements for visual,

acoustic an

d tactile signals

IEC 61310-2:2007, Safety of machinery — Indication, marking and actuation — Part 2: Requirements for marking

3 Term

s and definitions

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

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

[SO Online browsing platform: available at https://www.iso.org/obp

IEC El¢

3.1
casting
componen{

3.2
die castin;
processin)

3.3

die castin
machine wj
to the platg

3.4

die castin
die casting
production

3.5
auxiliary ¢
set of all th

3.6
ancillary ¢
devices wh
itself, e.g. fi

3.7
metal
material, W

3.8

ctropedia: available at https://www.electropedia.org/

or product that has obtained its shape through the process of die casting (32)

D
=]

which molten metal (3.7) is injected into a die and held under pressure until complete soflidification

c machine
ith the purpose to inject molten metal (3.7) under pressure into a parted die which is
ns of the machine

connected

s cell
machine (3.3), together with auxiliary and,ancillary equipment (3.6), which form
unit

h complete

pquipment
e devices which carry out additienal process functions within a die casting cell (3.4)

pquipment
ich automatically carry.out process functions additional to those of the die casting ma
beding the metal (327); removing the castings, spraying the die

chine (3.3)

rhich is suitable for being cast in the die casting (3.2) process

hot-chaml

die casting'm B al6 G55
and plunger (3.20) which are submerged in the molten metal (3.7) of the fu

er die casting machine

rnace

eeve (3.19)

Note 1 to entry: See Figure A.1.

3.9

cold-chamber die casting machine

die casting

machine (3.3) with a horizontal die closing system (3.10), where molten metal (3.7) is delivered to

the shot sleeve (3.19) in measured amounts from a separate furnace

Note 1 to entry: There are cold-chamber die casting machines with toggle (see Figure A.2) and toggle-free (see

Figure A.3)

closing systems.

© IS0 2024 - All rights reserved
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3.10
die closing system

assembly which opens and closes the die, and holds the die against the force exerted on the molten metal

(3.7) during injection and solidification

3.11
injection system

assembly which forces molten metal (3.7) from the shot sleeve (3.19) into the die cavity and applies pressure

to the molten metal during solidification

3.12
ejector

system of assembled machine components (e.g. ejector plate and ejector rod) connected to the ejector device

of the die, yhich allows the ejection of castings from the die cavity

3.13
core puller
assembly which controls movements of cores

3.14
tie bar pulling device
device for pulling tie bars (3.17) in order to facilitate die set-up procedure

3.15
die clamping device
device for ¢lamping the die to the platens of the machine (automatically or manually)

3.16
moving platen
movable platen
platen to which the moving die-half is connected

3.17
tie bar
bar which ¢arries the locking load and guide-the moving platen (3.16)

3.18
injection drive
system (e.g. hydraulic) which moves the plunger (3.20) and applies force to it

3.19
shot sleeve
cylindrical| container of @ cold-chamber die casting machine (3.9) in which pressure is applied
metal (3.7)

3.20
plunger
plunger tip

to molten

sure to the

piston whikh=forces molten metal (ﬂ) from the shot sleeve ('2 1Q) into the die and npp]ipc pres
molten metal during solidification

3.21
gooseneck

part of an injection system (3.11) [containing the shot sleeve (3.19) and metal (3.7) flow channel] which is

submerged in molten metal
Note 1 to entry: Only applies to hot-chamber die casting machines (3.8).

3.22
nozzle
connection between the gooseneck (3.21) and the fixed die-half

© IS0 2024 - All rights reserved
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biscuit
slug
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metal (3.7) surplus which solidifies in the cold-chamber shot sleeve (3.19) and is ejected with the casting

3.24

fixed platen
platen to which the fixed die-half and the metal (3.7) injection system (3.11) are connected

3.25
die area

area between the fixed platen (3.24) and the moving platen (3.16)

3.26
cylinder
platen to w

Note 1 to en

3.27
die closing
area betwd

3.28
injection ¢
area betwg
3.29

closing sa
device actu

3.30

setting mode

operating
restricted

EXAMPLE
changing a

3.31
manual m

operating mode where the individual steps in the machine cycle are hand initiated

EXAMPLE
such as to fi

3.32
semi-auto

p|laten

ish the castingcycle or to run the casting cycle in order to examine or to look for faults.

hich the die closing mechanism and the closing cylinder are connected

try: Also known as thrust platen, reaction platen, link housing or rear platen.

» mechanism area
en the moving platen (3.16) and the cylinder platen (3.26)

Irive area
en the fixed platen (3.24) and the shot cylinder

fety device

mode where any step in the process, can be selected and hand operated in any seq
pperation of the safety functions

To perform individual steps of the process (not necessarily in operating cycle seq
lie.

pde

To perform‘he individual steps of the process (only in the sequence which is fixed by th

maticmode

operating llnode where each cycle is hand initiated but thereafter automatically proceeds to comp

ated by the movable guard which prevents the die’ftom closing if a failure occurs in the conftrol system

lence with

uence), like

e program),

letion

EXAMPLE

To produce castings in which at least one of the steps of the process which is performed

machine is executed by the operator (3.35).

3.33
automatic

mode

operating mode where the completion of a casting cycle initiates the next casting cycle

EXAMPLE
ancillary de

outside the

To continuously produce castings with any external process steps being automatically carried out by

vice.

© IS0 2024 - All rights reserved
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machine-setter
designated person, trained and skilled to carry out adjusting, die changing, setting and starting-up the die
casting (3.2) process

3.35
operator

designated person trained and skilled to run the die casting machine (3.3)

3.36

access door

door of the

distance guards of a die casting cell (3.4)

3.37
inspectior
measure tqg

Note 1 to ey
damage and

Note 2 to en

3.38

maintenance

combinatid

Note 1 to erf

)
observe and assess the current condition as well as fault finding

try: Measures (e.g. measuring, testing, diagnostics) including the determination ¢f.the cause
the derivation of the necessary consequences for the continued use.

try: This definition does not cover “material inspection”.

n of service, inspection (3.37), reconditioning and functionaltest of the equipment

try: The purpose is to preserve the working condition or returning to this condition so that t

function ca

Note 2 to e
in general ¥
equipment ¢

Note 3 to e
worn parts
meet manuf

Note 4 to entry: A functional test is checking the functionality of the exchanged or repaired parts. Adjus

can be requ

3.39

dry cycle
operation
typical for
with die op

3.40
test block
object for s

|

be performed (including safety requirements).

try: Service is a measure to maintain the nominal gondition. The nominal condition can be
vithout dismantling/disassembling major parts of\thie equipment (e.g. cleaning, lubrication
s well as addition or replacement of agents) or. hy,replacing tools or operational changing part

htry: Reconditioning is a measure to returd to the nominal condition. Foreseeable measure

acturers' specification.

red (e.g. test runs, verifying safety functions).

mnode of the die casting machine (3.3), with all movements of the die casting machine
a production gycle [e.g. with injection cylinder movements but without molten metd
ening, die closing and interlocking using a die or a test block (3.40) mounted in the die g

imtlating the presence of a die in the die area (3.25) of the machine

s of wear or

he required

maintained
of the work
S.

s to replace

br parts having expired the foreseen lifetimé (can require dismantling/disassembling). These parts should

tment work

which are
1 (3.7) and
rea (3.25)]

3.41

performance level

PL

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

«w_n

Note 1 to entry: The symbols “a”, “b”, “c”, “d”, and “e” in this document indicate the performance level of safety-related
components with respect to their average probability of dangerous failure. More information on these symbols is

given in [SO

[SOURCE: I

13849-1.
SO 13849-1:2023, 3.1.5, modified — Note 1 to entry has been replaced.]

© IS0 2024 - All rights reserved
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4 List of significant hazards

4.1 General

Clause 4 contains all the significant hazards, hazardous situations and events, as far as they are dealt with
in this document, identified by risk assessment as significant for this type of machinery and which require
action to eliminate or reduce the risk.

If, because of the special design of either a die casting machine or its ancillary equipment, or both, additional
hazards can exist, then an additional risk assessment shall be made.

4.2 Mechanical hazards

Mechanica] hazards at die casting machines and at their ancillary equipment can occur because ojr'lche design
and constrjuction of the machine (e.g. risk of stumbling and striking) and because of dangekous movements
(e.g. crushing, shearing).

Dangerous|movements include movement of the following:
a) die;
b) core ptillers;
c) ejectors;
d) ancillary equipment;

e) injectipn system;

f) power|operated guards;

g) die cloping system;

h) die clamping device;

i) tie bar|pulling devices.

Some pringipal examples of mechanical‘hazards and danger zones are shown in Figure A.4.

The bursting of reservoirs, pipelinés)and flexible hoses containing pressurized fluids can cause hpazards, e.g.
whipping df hoses.

4.3 Electrical and control system hazards

4.3.1 El¢ctrical hazards

Electrical hazards-at die casting machines can occur, for example, by:

— electricaltcontact direct or indirect:

— external influences on electrical equipment;

— damage of electrical components by thermal radiation or other phenomena (e.g. projection or leaking of
molten metal particles).

4.3.2 Control system hazards

Failures which cause unexpected machine movements can occur in either the electric/electronic, hydraulic
or pneumatic control system, or both.

© IS0 2024 - All rights reserved
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4.4 Thermal hazards

Thermal hazards which can occur at die casting machines by:

a) flashing, splashing or flowing out of molten metal, for example:
— out of the parting-line of the die (see Figures A.5 and A.6);
— between shot sleeve and plunger (see Figures A.5);
— between nozzle and die (see Figure A.6);
b) bursting of biscuits;
c) contadtwith structural components of the machine which are being heated during the procegs;
d) contadt with ancillary equipment which are used to heat the working substances or dies;
e) releas¢ of hot operating fluids;
f) heat friom furnaces.
4.5 Firelhazards
Fire hazar{ls result from the presence of a combination of molten metal, Heating devices, hot syrfaces and
combustible materials (e.g. flammable greases, flammable hydraulic)fluids and pressurized cpmbustible
release aggnts) in case of a line breakage.
4.6 Noige hazards
Noise hazalrds can be caused by the operation of the high-pressure die casting machine and/or the intended
die casting process.
Sources of noise at high pressure die casting machines are, for example:
— the cagting process;
— the mqving parts of the machinery and their power sources;
— the mgnner in which the machine-has been installed.
4.7 Hazards caused by gases, vapours, fumes and dusts
Hazards CJ:lsed by dangeérous gases, vapours, fumes and dust can occur at die casting machines, fgr example:
— by use|of lubricants;
— Dby use|of release agents;
— by fumesvapours and dust given off when melting and holding molten metal (e.g. lead alloys);

during cleaning.

Risk of explosion is not present as they are all diffused emissions and generation of explosive gaseous
emissions is technological not possible.

4.8 Hazards generated by neglecting ergonomic principles in machinery design

Health can

a)

be impaired by neglecting ergonomic principles. Possible causes of injury are:

incorrect lifting of heavy loads due to the design of the machine, for example during:

— setting up the die casting machine;

© IS0 2024 - All rights reserved
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— maintenance of the die casting machine;

— manual removing of the castings.

b) work with repetitive motion, for example:

— manual feeding of molten metal;

— manual removing of the castings.

¢) poor working postures, for example due to:

— wrong height of operating panel;

— W

ONg position of operating panet;

or access for maintenance and setting-up.

4.9 Hazards during the setting mode

Hazards c4
machine is

4.10 Fall{

This hazar
during nor

4.11 Hazards related to cold-chamber die casting machines

4.11.1 Bursting of biscuits

Biscuits ca

4.11.2 Injection drive area

In the case
injection d

The princij

4.12 Hazards related £o hot-chamber die casting machines

4.12.1 No

Metal spra

necessary.

zzle

from heights

n occur during setting mode when partial or full access of a person to-hazardous a

d can occur with die casting machines when people work'above ground level or over
mal operation, set-up or maintenance work.

n burst, if they are not sufficiently solidified before being ejected from the shot sleeve.

of cold-chamber die casting\machines, metal flashing and mechanical hazards can o
Five area between shot sleeve and plunger.

pal danger areas for.$praying metal are shown in Figure A.5.

ying can occur if the nozzle is not firmly sealed to the die or to the gooseneck.

reas of the

pits either

ccur in the

Th : 3 I-d £, L. pa | AL e | o L. o A A L
€ princCiparaafger-Zonesrorazarastatunsea oy metar spraygare snowirmigure=o:

4.12.2 Initiation of the casting process due to a fault in the control system

Metal spraying can occur if a fault causes metal to be injected with the die open.

4.13 Hazards due to hydraulics and pneumatics

Hazards due to the presence of hydraulic and pneumatic pressure can occur.

© IS0 2024 - All rights reserved
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5 Safety requirements and/or protective measures

5.1 General

Machinery shall comply with either the safety requirements or protective measures of Clause 5, or both.
If exceptions to general safety requirements are explicitly described for specific operation modes of the
machine (these are: setting mode, manual mode, semi-automatic mode or automatic mode, see Clause 3),
these exceptions can be preferentially applied.

In addition, the machine shall be designed in accordance with the principles of ISO 12100:2010 for relevant
hazards which are not specifically listed within this document.

For the a

plication of type B standards such as [SO 13857:2019, 1SO 13854:2017, [SO 13850:2015,

ISO 13851
to establis
measures i

NOTE ]
level. Howe

The manu

description of the interface, recommendation for use) necessary for the-integration of th

equipment
5.2 Mec

5.2.1 Ge

Guards an
The safety
ISO 13855
hazards.

If aguardi
be insuffic
ISO 13856
stop or rey
the trip de

5.2.2 Gu

5.2.2.1 A

Access fro
necessary,
the die, thd

2019 and IEC 60204-1:2016, the manufacturer shall carry out an adequate risk,4
h the requirements of the standard which are to be applied (as far as the choicelof]
s not made in the requirements of Clause 5).

'he requirements of this document and the described solutions are considered to offer an accep
rer, other solutions are acceptable if they offer an equivalent or higher level of safety.

facturer of the high pressure die casting machine shall give previsions (e.g. inforr

required for the intended use of the high pressure die casting unit.
hanical

neral

l protective devices shall be designed in accordance with ISO 12100:2010 and ISO 1
distances shall be in accordance with 1S©,13857:2019, Tables 2 and 4, ISO 13854
2010. Guards and protective devices shall be designed so that they do not themsg

5 power operated, it shall not createra danger by movement itself. Either the power pro
ent to cause injury in the eventeof collision, or the guards shall be provided in accor
2:2013 with a trip device atlits‘leading edge to prevent injury. Actuation of the trip d
erse the direction of moyément of the movable guard. The part of the control systen
Vice shall comply with at least PL = b as defined in ISO 13849-1:2023.

ards and protective’devices for the die area

Lccess from front and back of the machine

m front'and back of the machine to the die area, shall be prevented by movable gug
with'supplementary fixed guards in order to avoid injuries caused by movements, for

issessment
protective

table safety

hation and
ancillary

h

1120:2015.
1:2017 and
lves cause

vided shall
Hance with
evice shall
related to

rds and, if
bxample, of

core pullers and die sprayers. Persons shall be prevented from staying between the
4d

Yoo cazlh o bl o o oo

guard and

the machi

To ensure this, suitable measures are (see Figure A.7):

a)

the reduction of the distance between movable guards and the machine frame to a maximum of 100 mm.

The protective effect shall be achieved by the shape of the lower part of the guard itself over the whole
length of the guard (see left hand side of Figure A.7) or by shaping the front edge of the guard so that
during opening and closing never the distance of 100 mm is exceeded; or

© IS0 2024 - All rights reserved
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b) movable guards and supplementary protective devices which shall protect the area between the guard
and the machine frame against persons getting behind the guard, if the distance between the guards
and the machine frame exceeds 100 mm (see right-hand side of Figure A.7).

The supplementary protective device, which protects persons getting behind the guard, can, for example,
be a type 4 electro-sensitive protective device according to IEC 61496-1:2020[3], or an electromechanical
or hydraulic-mechanical trip device with self-monitoring. In this case, the related part of the control
system shall comply with PL = e in accordance with [SO 13849-1:2023.

If electro-sensitive protective devices are used as a supplementary protective device, they shall be

design

ed and arranged so that the devices:

— are operational as long as the die casting machine is operational;

— do
— ar

— ar

not act as control devices with a start function;
e not easily adjustable either in the vertical or in the horizontal direction by thée operat

e interlocked with dangerous movements of the die casting machine and’ its inter

ancillary equipment; or

c) asupp
(e.g.sd
betwe

For ex
which
passag

If mor¢

or;

faces with

lementary protective device used to detect the pass through of a person going to t
fety light curtain). Additional measures shall be taken to ensure, thdt the person has 1

hmple, this can be achieved by the installation of push buttons inside and outside o
have to be pressed in a predetermined order. First, préss the inside button, then
e of the person through the safety light curtain, thenpress the outside button.

 than one person is working, there is a residual riskthat a person can be trapped. Then

measufres shall be taken, such as those given in the instructions in the operation manual.

The su
(e.g. sd
systen|
Electr
— ar
— do

— ar

— ar
ayl

Suitable m
according {

pplementary protective device can, for example, be a type 4 electro-sensitive protec
fety light curtain) according to IEC 61496-1:2020(3]. In this case, the related part of
i shall comply with performance level-PL = e in accordance with ISO 13849-1:2023.

-sensitive protective devices shall be designed and arranged so that the devices:

e operational as long as the:movable guards are not closed;

not act as control deyices with a start function;

e not adjustable either in the vertical or in the horizontal direction by the operator;

e interlocked'with dangerous movements of the die casting machine and its interfaces t
xiliary equipment.

easurés-other than a), b) or ¢) can be applied if they have at least an equivalent s
o the'risk assessment.

bn the guards and the machine frame when the machine is started (see also Figure A.8]).

e die area
ft the area

the guard
bserve the

additional

tive device
the control

ancillary/

afety level

5.2.2.2 Whole-body access to the die area

Die casting machines with a clear vertical distance between the tie bars greater than 1 200 mm, where it
is reasonably foreseeable that persons will enter the die area without complete shut-down of the machine,
shall have measures for preventing the closing of the die when a person is in the die area.

Suitable measures are:

a) a lockable control device (e.g. key switch, padlock selector) mounted close to the access door(s); this
device shall bring the machine to a special access mode where no initiation of a closing movement is
possible; or

© IS0 2024 - All rights reserved
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lockable devices to prevent unexpected closing movement of the die by switching off the power supply
for the closing valves, according to IEC 60204-1:2016, 5.4; these devices shall be located on both sides
of the machine, inside the fence in case a distance guard safeguards the machine and its ancillary
equipment and at a location with a good view on the die area; switching on the device shall not by itself
initiate any movement; or

a mechanical restraint device automatically or manually operated, preventing the closing of the die; this
device shall be interlocked with the closing movement; or

a device for switching-off the hydraulic pump according to IEC 60204-1:2016, 5.4; the device for

switch

ing-off shall be located close to the access door.

Related parts of the control system shall comply with performance level PL = e in accordance with

PAWATATaY

[SO 1384941

Where and
to prevent
regarding 1

5223 1
The interlg

a) aposit
with I

illary equipment can cause hazards for persons present in the die area, measures,shg
dangerous movements of these equipment and the control system of the die leastir
he interfaces to the ancillary equipment shall be in accordance with at least:PL = d.

nterlocked movable guards for the die area
cking of the movable guards for the die area shall use a combinationw/of:

ive and non-positive mode association of mechanically actuated’position detectors in
0 14119:2024, 8.3.2; and

b) an adj:cional closing safety device in accordance with 5.3.4.3:

The mech
achieved ig

5.2.3 Ac

Access to t
guards sha
a) thepo
of the
perfor
possib
b) the co
the col
Restarj
is clos
and if {
reduct

ically actuated detectors can be replaced with nofi-mechanically operated detectors i
not less than obtained with mechanical detectors according to ISO 14119:2024.

cess to the die closing mechanism area

11 either be interlocked with:

ver supply for dangerous moyements (e.g. switch off the hydraulic pump and release tH
accumulators for die moyement): The relevant part of the control system shall hav
mance level PL = d in accordance with ISO 13849-1:2023. Restarting the machine sh
e if the guard for the-closing mechanism area is closed; or

htrol system: Opehing of the guards shall stop all dangerous movements. The relev
ntrol system shall’have at least a performance level PL = d in accordance with ISO 13§
ting the dangerous movement shall only be possible if the guard for the closing mech
pd. Movements of the ejector with guard open are allowed, with a hold-to-run control
he speed of the ejector is limited to 30 mm/s. The parts of the control system related t
ionshall be at least performance level PL = b in accordance with ISO 13849-1:2023.

1l be taken
g machine

hccordance

f the safety

he die closing mechanism area shalkbe prevented by interlocking movable guards. The movable

e pressure
b at least a
all only be

hnt part of
49-1:2023.
hnism area
(see 5.9.2)
b the speed

Suitable m

Aactirac athar than mau-hla guarde can ha zhava At lanct nn aanivualant
corout Co-otiC T O v oS- guar oo Car ot Trory ot reaostarr Squrvarear

according to the risk assessment.

5.2.4 Ad

ditional requirements for movable guards and access doors

Movable guards and access doors (see 5.2.5) shall be interlocked with the control system so that:

safety level

a) Closing movements of the die and positioning movements of core pullers can only be initiated if the
movable guards for the die area and for the die closing mechanism area and the access doors are closed.
The opening movement of the platen with the die area guard open shall only be possible if it is impossible
to reach in these conditions the crushing and shearing points behind the moving platen.

b) Ejector and core pullers movement shall only be possible with the guards for the die area closed.

© IS0 2024 - All rights reserved
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Deviations from the requirements of 5.2.4 a) and 5.2.4 b) are allowed and the ejectors and core pullers

may be operated with guards for the die area open in semi-automatic mode (e.g. for manual part
extraction, manual spraying) provided that the ejectors and core pullers have no shearing or crushing
areas; or, if there are shearing or crushing areas, a lockable mode selector switch (or equivalent access
code in case of numerical control) is provided for the use by a well-trained operator.

d)

movement.

are clo

f)

sed and the die closing system is closed and locked.

Any opening of the movable guard protecting the die area shall immediately stop the die closing

The casting process shall only take place when the movable guards of the die area, or the access doors

Starting the next cycle after guards have been opened (e.g. when parts are extracted manually):

1) st§

op

2) foy
gu
Std

co

if
cld

3)

'\
te
th
of
re
m

It

g) The de
them H

irting the next cycle shall be initiated by a sequence of intentional start commands|g
erator:

the first command is to close the movable guards; and

when the movable guards are closed, the second command initiates theZgycle; or

ard is closed automatically on a time base; the next cycle shall\be initiated by an
irt command within a time limit of 10 s; if this time limit is excéeded without an inten
mmand, the movable guard shall open; or

the tie-bar distance does not exceed 650 mm, the next Cycle can be started automat
sing of the movable guard for the die area.

henever the guards close automatically [according to 2) and 3)] on a time base
Chnological requirements (e.g. physical propezties like cooling rate, stability of die ten
e re-closing time of the guards shall be defiréd taking into account the ergonomic asp¢
the operator). The re-closing time shall be'set by a system whereas the access to thi
stricted to certain categories of persorns-(e.g. with a password restricted to persons i
ichine setting).

thall be considered that:

measures of 5.2.2.1 haye,to be carried out so that a person cannot be trapped b¢
guards and the machihe frame;

measures of 5.2.Thave to be applied for the design of the power-driven movable gual

automaticallyydriven movable guards [according to 2) and 3)] should have war
according t0-7.2.

vices for'intentional starting the cycle shall be positioned in such a way, that the ope

ven by the

" machines where the tie-bar distance does not exceed 1 200 mm, it.is allowed that tlhe movable

intentional
fional start

ically after

because of
hperature),
bcts (stress
5 system is
h charge of

rtween the

rds;

ning signs

rator using

as a good view of the die-area and the area between the die-area and the movable guajrd.

5.2.5 Di

cCcastmguntts

The interaction between the die casting machine and the ancillary equipment (e.g. a robot take-off-unit) do
not need a movable guard as defined in 5.2.2.1 if this area is protected by measures of at least the same level
of safety. This includes all listed hazards, especially hazards according to 4.4. This incorporates measures

for safety i

NOTE 1

nterlocking ensuring safety for this area (see Figure A.9).

the interlocking of enclosures for these devices. Higher levels can be required in some circumstances.

NOTE 2
as the princ

iples of ISO 12100:2010 are fulfilled.

The combination of the following measures is an example for the safety of this area.
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Within the distance guards, emergency stop devices (according to ISO 13850:2015) shall be installed
at suitable places. The emergency stop devices shall be adapted to the local conditions, for example,
permanently connected to movable or fixed devices. Accesses (doors) in distance guards shall be designed so
that they do not open inwards. Doors shall be connected with the control system of the die casting machine
and its ancillary equipment by two mechanical limit switches. Instead of mechanical limit switches safety
devices operating on different principles are allowed if they at least fulfil the same level of safety (according
1SO 14119:2024).

In case of two mechanical limit switches when the door is closed, one limit switch shall be actuated positively
by the door and the other limit switch shall be released. The coupling of the limit switches shall be in such
a manner that it shall only be possible to start the die casting machine and its ancillary equipment after
the door is closed and a reset command has been given. The reset device shall be installed near to the door
outside the danger area in such a manner that it can only be actuated from outside the distance guards.

5.3 Electric equipment and control systems

5.3.1 Eléctric equipment

The electric equipment of the die casting machine shall comply with IEC 60204-1:2016.

5.3.2 Safety related parts of the control system: General

Unless othprwise stated in this document, the required performancedevel PL of a specific hazard shall be
determinegl by the manufacturer on the basis of the risk assessment'in accordance with ISO 13449-1:2023.
In this cas¢, safety related parts of the control system shall fulfil at [east this performance level.

5.3.3 Emergency stop functions

The emergency stop function shall conform with stop eategory 0 or 1 in accordance with I1SO 13850:2015
and [EC 60R04-1:2016, 9.2.5.4.

5.3.4 Safety related control system of the dangerous movements of the die

5.3.4.1 (General

The clamp|safety device shall be designed in accordance with at least either the hydraulic circuif described
in 5.3.4.3.1| or the mechanical restraint device described in 5.3.4.3.2.

5.3.4.2 Required level of safety

The parts ¢f the control syStem of die casting machines related to dangerous movements of the die, shall be
designed tp comply with the performance level PL = e in accordance with ISO 13849-1:2023, or 5.3.4.3.1 or
5.3.4.3.2.

5.3.4.3 (losing safety device

5.3.4.3.1 Closing safety device designed with hydraulic safety measures

A closing safety device shall prevent the closing of the die even in case of a failure in the normal interlocking
system. This device shall consist of a supplementary hydraulic valve that stops the hydraulic flow for the
closing movement or release the hydraulic fluid to the tank when the guard (or the access door in the distance
guard) is open. When the guard opens, this hydraulic valve shall go to the safety position, for example:

a) directly activated by the guard (see Figure A.10); or
b) through a pilot valve, which is directly activated by the guard (see Figure A.11); or

© IS0 2024 - All rights reserved
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through a dedicated electrical position detector, which is directly activated by the guard and is

controlling a pilot valve (see Figures A.12 and A.13); this solution requires that the signals from the
dedicated position detector are independent of the electric/electronic machine control system; the
electrical system of the position detector shall:

— have an independent wiring from the electric/electronic control system;

— be

hardwired directly to the hydraulic supplementary valves;

— act with positively guided contacts; or

NOTE

Positively guided contacts are two linked contacts, where one contact opens while the other contact closes.

device by 3

The functi

switch in accordance with c) controls the hydraulic supplementary yalve of the clo
relay, the contact of the relay shall be monitored.

bn of the limit switches in accordance with 5.2.2.1 and 5.3.4.3.1. shall be monitored at

of the machine or at least at each cycle of the movable guard, so that a fajlure at one of the limit sy

automatics
The follow

the coj

the en
the mg

Examples (

5.3.4.3.2

A closing s
failureint

lly be detected so that the next cycle cannot be initiated.

ng applies to the monitoring circuit:

rect logic correlation of the signals of the limit switches shall be monitored;

hbling signal for the control circuit shall be created;

nitoring circuit shall not create a control sighal for the supplementary hydraulic valve

f safety related control systems with,clesing safety device are shown in Figures A.10 t

dance with

each cycle
h hydraulic
witches. If
sing safety

each cycle
yitches will

o A.15.

Closing safety device designed with mechanical safety measures

hfety device shall preventthe'closing of the die by a mechanical restraint device even
he normal interlocking system when the guard (or the access door in the distance guaf

The mechahnical restraint devices’shall be designed to:

hutomatically therestraining position if a guard is opened;
and forese&able die closing force of the machine;

controlsystem in accordance with PL = e;

rlogked not to start closing die, if the devices are in the holding position;

n case of a
d) is open.

a) reach:
b) withst
c¢) havea
d) beints
e)

be clearly identifiable if these devices are in the locked state.

5.3.5 Control of ancillary equipment

The interface of the die casting machine with ancillary equipment shall be designed in such a manner that
there is no influence on the safety of the die casting machine. If a failure in the interface regarding safety

occurs, the

die casting machine is put in a safe state.

The movements of ancillary equipment are allowed with the guard open if their dangerous movements are
interlocked with other protective devices, for example, electro-sensitive protective devices. If ancillary
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equipment for either removing products or spraying devices, or both are used, for example, from the
backside or the upper side of the machine, the movable guard on the operator side shall only open if:

— the ancillary equipment has left the area of the die and causes no additional danger; or

— other exceptions are made in this document for special machine modes, for example, setting mode (see 5.9).

Otherwise,

5.4 Mea

the machine shall stop any dangerous movements and put the interface in safe state.

sures against thermal hazards

5.4.1 Spurting of molten metal

The requir
by sprayin
metal (see

54.2 Co

The manu
due to cont
distance, il
limits.

Where the
the residud
protective

5.5 Hyd

ed guards in accordance with 5.2.2 and 5.2.5 shall be made in such a manner that inju
b metal are prevented, taking into account the temperature, velocity and quantityof:th

Figures A.5 and A.6).

ntact with hot surfaces

facturer shall apply measures in accordance with 1ISO 13732-1:2006, for reducing t
act with high temperatures. Possible solutions are the use of protective covers at a sg
nsulation of hot surfaces or cooling of hot surfaces to ensure the appropriate allowal

be limits cannot be adhered, for example, in the case of sefvice or during set up, protect]
I risk is necessary by, for example, instruction about safe working procedures and use
equipment.

raulics, pneumatics and combustible fluids

5.5.1 Hydraulics, pneumatics

Hydraulic
1SO 4414:2

5.5.2 Pr

Hydraulic {
in ISO 7741

Pipelines s

equipment shall comply with .ISO™ 4413:2010. Pneumatic equipment shall co
010.

bssure fluids

ystems in die castingimachines shall be built in such a manner that fire-resistant fluids
:2024 can be used;

hall be designed,to withstand the expected mechanical and thermal loads and be locg

they are p
joints shal

Countries

5,53 Sp

otected agdinst accidental mechanical or thermal damage. Hydraulic pipelines ang
be suitabledor use with fire-resistant hydraulic fluids.

f thetEiiropean Union and associated countries shall follow the requirements in Anne

Fies caused
le spraying

he hazards
fe thermal
le thermal

ion against
bf personal

mply with

as defined

ted so that
| hydraulic

K B.

If the die casting machine is intended to be used with spray systems (via direct control or interface) for
pressurized combustible release agents, protective measures shall be taken within the die casting cell which
automatically prevent spraying of fluid if a pipe break. Examples of suitable measures are pump shut-off
devices and line break safety devices.

The person responsible for the die casting cell shall consider this hazard.

If spraying devices provide release agents almost pressure less (e.g. using venturi principle), no additional
measures against uncontrolled discharge of spraying agents are necessary.
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e

ise reduction as a safety requirement

When designing a machine, technical measures for reducing noise at source at the design stage shall be

considered

a)
b)

in accordance with ISO/TR 11688-1:1995. Particular considerations shall be given to:

selecting low noise level pumps rather than enclosing the pumps;

exhaust filters should be considered;

9

d) prever

radiatjon of noise;

e)
f)
g)

placing

applyi

The succeg
valuesinr

NOTE I

5.6.2 Ndise emission measurement and declaration on die casting machines

Noise emiq
out in accq
and associ
requireme

5.6.3 Naise test code

5.6.3.1 (

The measufring objects include power devices, such as motors and hydraulic units, built in the ma

During the

as conveyaors.

providing recommendations for placing the machine [see 7.3.1 b)].

ting vibration of panels by fitting stiffening strips or noise attenuating materials,to

b noise producing equipment away from the operator position whenever practicable;

s of the applied noise reduction measures is assessed on the basis of the actual noig
plation to other machines of the same family.

SO/TR 11688-2:1998 gives useful information on noise generation mechanisms in machinery.

sion measurement on die casting machines and declaration of noise emissions shall
rdance with the noise test code in 5.6.3.:Fér deliveries into countries of the Euroy
ated countries, the requirements in Annex B shall be followed. For deliveries to
hts in Annex C shall be followed.

feneral

noise tests, the machine needs to run a complete dry cycle without any ancillary equij

5.6.3.2

A-weighted emission sound pressure levels shall be measured in accordance with one of the folld
noise emigsion standards: 1ISO 11201:2010 (Grade 2: Engineering), ISO 11202:2010 (Grade 3:

easurement of the emission sound pressure level of the die casting machine

hg full or partial acoustic enclosures to limit the radiation of noise into the’environmeit.

releasing of pneumatic energy; to conserve energy unnecessary releases should be avoided; silencers or

stabilizing vibrating pipelines by special fastenings to reduce noise created by such movements;

reduce the

e emission

be carried
ean Union
China, the

chine.

bment such

wing basic

Survey) or

[SO 11204:2010 (Grade 2 or Grade 3, with environmental corrections). The use of Grade 2 (Engineering) is
recommended. However, if it is impossible, the reason shall be stated in the report.

a)

b)

Measurement positions: A-weighted emission sound pressure levels shall be measured at a distance of
1 m from the reference box of the machine and at a height of 1,6 m from the floor. The measurement
positions shall be at least eight spots on the perimeter, one of which shall be close to the operator panel
[see Figure A.16 with Key 5 (measurement position) and Key 6 (measurement position close to operator
panel)].

Determination and reporting of the A-weighted emission sound pressure levels: In accordance with
[SO11201:2010, an A-weighted emission sound pressure level shall be determined for each measurement
position in Figure A.16 as a mean value of all measurements during operation of the HPDC in accordance
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with 5.6.3.4. These values shall be averaged to determine the A-weighted emission sound pressure level
of the HPDC.

Measurement uncertainty: The results of noise measurement depend on the reproducibility of

measurement, the installation conditions and the operating conditions. Therefore, the uncertainty shall
be stated in the report. The measurement uncertainty shall be 2,5 dB for a measurement method of
Grade 2 accuracy.

5.6.3.3

Installation conditions of the die casting machine

The noise tests shall be conducted in the manufacturer’s factory. The machine shall be installed at a position
as far as possible from any other objects or other reflecting surfaces, so that the tests shall not be affected by
any nearby installations

5.6.3.4 (
The operat

The m

period
the mi

NOTE ]

5.6.3.5
The manuf
noise 4

acoust

measuy

operaf

5.6.3.6 1

The manuf
measurem

Table 1 giv

measu[

pperating conditions
ing conditions are as follows.

pasurements shall be conducted in automatic mode of a dry cycle (see 3-39).

The measurement shall be conducted for at least five cycles of operatipn-and the total me

shall be atleast 60 s. Machines with shorter cycle times than 12 s have to run more cyc
himum time 60s.

'he measurement during the dry cycle does not include process,xelated noise sources.

Measurement records

acturer shall record the following information abeut measurement:
mission standards adopted for measurement;

ic environment;

ement positions;

ing instruments;

ing conditions;

other mecessary information.

nformation te bé declared

acturer shall declare the A-weighted sound pressure level determined in accordang
ent in 5.6.3.2.

es-an example of the manufacturer’s noise measurement declaration. It contains the d

noise meas

asurement
es toreach

e with the

etermined

img machine

(model, manufacturer, etc.) and information about the noise measurement itself (date, location, measuring

equipment,

installation and operating conditions during measurement, etc.).
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Table 1 — Example of a manufacturer's declaration for noise measurement

Machine information/specifications

Die casting machine model

Manufacturer

Die clamping force (kN)

Distance between tie bars W x H (mm)

Injection force (kN)

Machine dimensions L x W x H (mm)

Information about noise measurement

Date of manpufacture

Date of noige measurement

Measuring jnstruments

Location offlnoise measurement

Installatior] condition

Operating ¢onditions

Die clamping force (kN)

Die closing speed (% or m/s)

Die opening speed (% or ni/s)

Ejector forward speed«(%. or m/s)

Ejector backward speed (% or m/s)

Injection low speed (% or m/s)

Injection backward speed (% or m/s)

Cycle time.(s)

Measuremdnt time (s)

Real time duration according to 5.6.3.4

Noise measurement values

A-weighted emission sound pressure level

Standards adopted for measurement

[SO**** Gy

ade 2

Measured value (dB)

Uncertainty (dB)

5.7 Gasgs, vapours, fumes'and dusts

High pressure die castingamnachines are universally applicable machines for processing non-ferr
The high pressure die casting machine itself does not produce any hazardous gases, vapours, fun

5.8 Erggnomicaspects

Ergonomicprineiples in accordance with ISO 12100:2010 shall be taken into account in designing

machines toréducementalor phycn"a] stress and strain ofthe npnr:\fnr

bus metals.
es or dust.

die casting

5.9 Protective measures when setting-up of die casting machines, inserting and removing
appliances, tie bar pulling devices and other ancillary equipment

5.9.1 Setting-up without protective devices for the die area

When for technical reasons, for example, changing a die, the protective devices according to 5.2.2, 5.2.3
and 5.2.5 cannot be used and the setting mode is activated, then their interlocking with the control system
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can be switched off by a key lockable mode selector switch, provided that the casting process cannot be
initiated, and:

a)

run control; or

b)

the die is limited to a maximum of 60 mm/s; or

)

inching of the moving platen in steps not exceeding 5 mm.

the closing speed of the die is limited to a maximum of 30 mm/s and closure is activated by a hold-to-

two hands hold-to-run control according to type III B of ISO 13851:2019 is used and the closing speed of

when speed is not limited then the movement is initiated by a hold-to-run control button that allows

The machine-setter shall check that nobody is in the danger area of the die. If unnoticed access is possible,

other safet

wvimaacurac o a claocinag aftha anaratare anna
T ot Co (S5 SOOI 5 ot e O peTroatoroOppe

ardl chall bha imanlamantad [caa 7 2 1 d)]
o oo o T o e T pre e e e o T e . .

5.9.2 Mg
When the

only be started by a hold-to-run control start device.

5.9.3 Mg

The tie ban
last 300 m

Sita o
STee-ger

U’

vement of core pullers and ejectors

mode select switch is positioned to setting mode, movements of core pullérs’and ejg

vement of tie bars

movements shall be activated by a hold-to-run control. The speed of the tie bar moven|
m before entering into the bore shall be limited to:

a)

b) amaximum of 60 mm/s with a two hands hold-to-run control according to type III B of ISO 1

The limits
ISO 13857:

If the safe
interlocked
and withoy

5.9.4 Mg

In die-sett
be possible

a)

b) the sp
1SO 13

the spq

When all g
the die sett

a maximum of 30 mm/s with a hold-to-run control; or

of a) and b) may be exceeded if the danger areas are outside the safety distances ag
2019.

'y distances are according to ISO 1385%7:2019 and the guards for the die area are
|, the tie bar movements can be activated by a single initiating control without hold-to-
it any speed limits.

vement of the plunger of cold:chamber machines

ng mode with injection‘area or die area guards open, the movements of the injection
only if:

ped is limited to 30vnm/s with a hold-to-run control; or

eed is limited-"to 60 mm/s with two hands hold-to run control according to ty]
851:2019:

Llards-are closed (die and injection area), movements can be initiated without speed li
ing ' mode.

ctors shall

lents in the

8851:2019.

cording to

closed and
"un control

piston can

be III B of

mit even in

5.10 Elevated working places

If working platforms are installed on the machine for operation, setting-up and maintenance, they shall be
designed in accordance with ISO 14122-1:2016, ISO 14122-2:2016 and 1SO 14122-3:2016.
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5.11 Additional protective measures for cold-chamber die casting machines

5.11.1 Bu

rsting and removal of biscuit

For cold-chamber die casting machines, there shall be a provision for adjusting the time the die is kept closed
after casting within a range compatible with the intended use of the machine. Design measures shall be
taken against unintended change of the time setting.

For cold-chamber die casting machines with horizontal shot sleeves, the movable guards for the die area

shall be int

erlocked with the control system in such a way that:

a) movable guard opening is only possible after the die has reached at least one third of its opening stroke;

b) stopd

reachd

In case the
to a maxinj
possible.

5.11.2 Gu
The operat
The side of

a)

In cas
prever|

e opening and 1njection motion when the movable guard 1s opened manually before
d one third of its opening stroke.

biscuit is stuck inside the shot sleeve or the plunger is jammed into the shot sleeve, hi
jum can be applied to the injection cylinder with die open as long as no acgess to the

ards and protective devices for the injection area
or shall be protected against hazards described in 4.2, 4.4 and 4:5.
the injection unit where the pouring of molten metal is ddne shall be protected as foll

e of automatic pouring, there shall be a fixed guardyor an interface for a distanc
t persons from accessing the hazardous area. In case-of the interface, it shall be interl

movement of the injection plunger.

b) In case
residu
the ca

hazard

The oppos
guards wh

of manual pouring, if, for technological reasons, it is not possible to install distance

ting process after manual pouring shalllbe positioned in a way that the operator can b
ous area.

te side (where no pouring of metal is done) of the injection unit shall be protected wi
ch are interlocked with the movements of the injection plunger or with a fixed guard.

in case of automatic pouring, a movable.guard shall be interlocked with the control system of the

machine rq

5.12 Add

5.12.1 Mg
At hot-cha

garding the interface tathe ancillary equipment.
jtional protectivemeasures for hot-chamber die casting machines

tal splashing

mber die.easting machines, the operator shall be protected by at least a fixed guard

injuries due to Splashing of metal between nozzle and die as well as between gooseneck and

Figure A.6).

he die has

bh force up
die area is

PWS:

e guard to
bcked with

buards, the

bl risk shall be indicated by warning signsiand in the operation manual. The button fgr initiating

e out of the

th movable
n addition,
die casting

hgainst the
hozzle (see

5.12.2 Movement of the injection piston

There shall be at least two control devices or an equivalent measure, independent from the point of view of
safety (e.g. hydraulic and/or mechanical devices) in the control circuit for activating the movement of the
injection piston so that the movement cannot take place if one failure occurs in the control system. At least
one of the devices shall be interlocked with the movable guard of the die area.

The movement of the injection piston itself should not create a hazard. If the injection piston is in a reachable
distance for the operator, there should be a guard to cover these areas of the piston.
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6 Verification of the safety requirements and/or protective measures

Verification of the safety requirements and/or measures detailed in Clause 5 and Clause 7 shall be carried
out as shown in Table 2.

Table 2 — Methods of verification

Subclause Heading \' T M D
5.21 General X X X X
5.2.2.1 Access from front and back of the machine X X X X
5.2.2.2 Whole body access of the die area X X X
5.2.2.3 Interlocked movable guards of the die area X X X
5.2.3 Guards for the die closing mechanism area X X X X
5.2.4 Additional requirement for movable guards and access doors X X X X
5.2.5 Die casting units X X X
5.3.1 Electric equipment X X
5.3.2 Safety related parts of the control system: General X X
5.3.3 Emergency stop functions X X X
5.3.4 Safety related control system of the dangerous movements of the die X X
5.3.5 Control of ancillary equipment X X
5.4.1 Spurting of molten metal X X
5.4.2 Contact with hot surfaces X X X
5.5.1 Hydraulics, pneumatics X X X
5.5.2 Pressure fluids X X
5.5.3 Spray systems X X
5.6 Noise reduction X X
5.7 Gases, vapours, fumes and dust X
5.8 Ergonomic aspects X X X
59.1 Setting-up without protective devices for the die area X X X
59.2 Movement of core pullers and €jectors X X
59.3 Movement of tie bar pulling devices X X X
5.9.4 Movement of plunger 0f cold chamber X X X
5.10 Elevated workingplaces X X
5.11.1 Bursting and-removal of biscuit X X X
5.11.2 Guards forthe plunger area with horizontal shot sleeve X X X
5.12.1 Metalspraying between nozzle and die X X
5.12.2 Movement of the injection piston X X X
7.2 Warning devices and safety signs X X
73 Accompanying-doetments X X
74 Marking X
Key

V  visual inspection

T functional test/check/validation to verify that the features provided perform their function in such a way that the
requirement is met

M measurements needed to verify that the requirements are met to the specified limits

D check of the contents of, for example, drawings, calculations, instructions
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mation for use

eral

Information for use shall be provided in accordance with ISO 12100:2010 and 7.2 to 7.4.

7.2 Warning devices and safety signs

Where hazards cannot be sufficiently reduced by design or safeguarding, the manufacturer shall provide
either warning devices or safety signs warning for the residual hazards of the machine, or both.

Warning devices and safety signs in accordance with [EC 61310-1:2007 and IEC 61310-2:2007 shall be used.

Graphical gymbols shall be in accordance with either ISO 3864-1:2011 or ISO 7000:2019, or both:
Danger sighals shall be in accordance with either ISO 7731:2003, ISO 11428:1996 or ISO 11429:1996, or all.
Warning signs shall be affixed so that they are visible from outside the danger zone.
The manufacturer shall not rely on warning devices and safety signs alone to reduce hazardd in case of
significant|risks.
7.3 Accgmpanying documents
7.3.1 Instruction handbook
The infornjation for use supplied with the machine shall include'an instruction handbook in accorfdance with
[SO 12100:2010 and the following elements. These elements describe examples of the structure gnd content
of an instryiction handbook and shall be completed or extended in consideration of the specific mpchine:
a) Machi]:e specification, especially:
1) manufacturer, type of machine, year of manufacturing, serial number (if any) etc.;
2) technical documents (e.g. circuit diagrams, parts list, data sheets, information/reference for
sppre parts);
3) forintended use with details to interfaces of additional/optional machines and equipment;
4) for foreseeable non-inténded use (e.g. prohibition of specific materials for casting, forbiIden use of
specific ancillary equipment);
5) description of ancillary equipment/systems and integration of their control (e.g. emergency stop,
effect to the safety devices).
b) Detail§ abouttransport, setting up/installation, especially:
1) lifting instructions (e.g. transport rig, ring bolt);
2) transportation weight;
3) transportation safety devices and their removal before commissioning;
4) machine layout/installation conditions (foundation plan, building requirements);
5) reference to installation/assembly of the machine or single parts of the machine;
6) reference to overturn protection and falls from high areas.
c) Details about commissioning and de-commissioning, especially:

1) de

tails about provision of energy (electric, hydraulic, pneumatic);

© IS0 2024 - All rights reserved
23


https://standardsiso.com/api/?name=b7530d5626f9c9bbfb89af56bbe89e6a

d)

2)
3)
4)
5)

6)

ISO 23063:2024(en)

details about fluid capacities, specific fluids (e.g. low flammable high pressure fluids);
details about fitting of special devices (e.g. tempering units);
details about starting, operation and shut-down;

details about inspection of safety devices before commissioning and prohibition of unauthorized
reconstruction and modification;

reference for de-commissioning (e.g. disposal of high pressure fluids, emptying instructions).

Operating instructions, in particular:

1)
2)
3)

4)

5)
6)

7)
8)
9)

10)

11)

12)

13)

details about the available safety devices;

dettails about regular inspection of safety devices;

details about characteristic hazards (e.g. electrical, hydraulic, special reference te setting up and
refommissioning after setting-up);

references for processes which can generate gas, fumes or dust hazardous to human health; a
capitionary note for the user that ventilation systems can be requireddnythat case and information
on how ventilation systems can be connected to the machine shall bé-given;

description of safety related control systems;

oplerator and/or machine-setter

i) | references about the necessary qualification of operators and/or machine-setters,
ii)| introduction of the operator to the operation gf.the machine, and

iii} introduction of the machine-setter to the gperation and setting of the machine;
infroduction to safety devices and the apptfoach if an accident occurs;

acfion in the event of failures or irregtilarities and abnormal operation;

references for preventing hazardous conditions by instruction for the user, such as |explosions
capised by reaction between wet'material and molten metal;

references using devices ‘to remove hot casting parts and reference to use personal |protection
equipment;

references to residual hazards like
i) | vibration;
ii)| radiatien,

iii) chot surfaces in the die area and in the area of melting furnaces and feeding of material, and

iv) flying off of material parts;

references to particular hazards in case of access on special occasions (e.g. maintenance,
troubleshooting) shall be pointed out in the instruction handbook and on the machine by markings/
symbols (according to IEC 61310-1:2007) referring to the nature of hazard; if the protective devices are
not available during this action, the applicable measures shall be described in accordance with 5.9.1;

references to hazards due to
i) non-relieved pressures (e.g. pressurized gas in the accumulator),

ii) malfunction of programmable electronic systems,
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iii) temperature, and

iv) fire;

14) references to manual handling in accordance with 5.8;

15) the intended materials to be cast.

ken before
by sources,

hmme. The
re with the

n);

bm this;

rvoir) and

e) Maintenance manual:

1) The maintenance manual shall contain instructions for the testing to be carried out and instructions
for maintenance including the protective measures against hazards mentioned in Clause 4. It shall
also give advice for those maintenance activities that require special knowledge or qualification
and it shall provide lists of spare parts with reference to drawings and circuit diagrams.

2) THe maintenance manual shall contain instructions for the safety measures to be)ta
maintenance work and similar interventions including reliable disconnection of|'enher;
me¢asures against reconnection, neutralising residual energy, testing of safe stafte,

3) THe operation of the safety devices shall be subject to a periodical inspection progr:
frequency of these thorough inspections shall be defined at the design stage in accordan
reliability and the nature and importance of the device.

4) Pdrticularly the following instructions shall be considered in the maintenance manual:

i) | instructions about de-commissioning in accordance with %3.1 c);
ii)| instructions to preventative measures (e.g. replacenient of wearing parts, lubricatio
iii) instructions to lists of wearing parts;
iv] instructions about error messages of the control system and the resulting actions fr
v)| failure lists with specifications of causes of trouble and measures;
vi] instructions which parts of the system(s) shall be switched-off during maintenance;
vi]) where necessary, instructions-about existing residual energy (e.g. hydraulic resg
reduction of those.
vifi)maintenance of hydraulie’fluid.
f) Information dealing withmoise:
1) anoise emissiondeelaration, see 5.6.2;
2) arneference touse personal hearing protection.
7.4 Marking
The follow ng information shall be attached r‘]p;n']y and dnrnh]y todie racfing machines:
a) name of manufacturer; the European Union and associated countries shall follow the requirements in

Annex B.

b) designation of series or type, if any;

¢) mandatory marking; the European Union and associated countries shall follow the requirements in
Annex B.

d) serial number/machine number, if any;

e) year of construction, that is the year in which the manufacturing process is completed;
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f) nominal locking force;
g) electrical power supply in accordance with IEC 60204-1:2016, 16.4.

The auxiliary electrical equipment shall be fitted with durable plates containing data in accordance with
IEC 60204-1:2016, 16.4, including casing protection grade.
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Annex A
(informative)

Examples

4
I

- = = =

Figure A.1 — Example of a hot-chamber die casting machine

- [ [ [

-

Figure A.2|— Example of a horizontal cold-chamber die casting machine with a toggle die clos
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A.3 — Example of a horizontal cold-chamber die casting machine witha toggle f|

closing system
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Figure A.4 — Examples of mechanical hazards and danger zones
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Key
1  partingline of the die
2 betwedn shot sleeve and plunger

Figure A|5 — Examples of danger zones for metal spraying at horizomntal cold-chamber dig casting
machines

Key
1  parting line of the die
2  between the nozzle and the die

3  between gooseneck and nozzle

Figure A.6 — Examples of danger zones for metal spraying at hot-chamber die casting machines
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A.7 — Example of the distance between the movable guard and the die casting nj
according to 5.2.2.1
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.82 Example of a safety light curtain as a supplementary protective device acca
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Figure A9~ Example of guarding the hazardous area of a die casting cell
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Figure A.10 — Example of a closing safety device with positively actuated hydraulic valve
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Figure A.11 — Example of a closing safety device with positively actuated pilot valve
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