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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 documentis a type C standard as stated in ISO 12100:2010 and also deals with aspects of environmental
impact and energy efficiency.

The design, the construction and the actual operation of shot blasting machinery affects aspects of safety,
energy usage and environmental impact. It is essential to minimize energy usage and environmental impact
while achieving the safety requirements given in this document.

The machinery concerned and the extent to which hazards, hazardous situations and hazardous events are
covered are indicated in the scope of this document. When provisions of this type C standard are different
from those which are stated in type A or B standards, the provisions of this type C standard take precedence
over the provisionsof the otherstamdards,; for mrachies thattrave beemrdesigmedand-buittaccornding to the
provisions|of this type C standard.

Where for flarity an example of a preventative measure is given in the text, this should notbe considered as
the only pdssible solution. Other solutions can be used as far as they fulfil correctly the\criteria expressed in
the requir¢ment.

This docurmment assumes that the shot blasting machinery is operated and maintained by trained personnel.

© IS0 2024 - All rights reserved
\%


https://standardsiso.com/api/?name=1c81f66f2d65c5306c7c53ce39e1e160



https://standardsiso.com/api/?name=1c81f66f2d65c5306c7c53ce39e1e160

International Standard IS0 23779:2024(en)

Shot blasting machinery — Safety and environmental
requirements

1 Scope

This document specifies safety and environmental requirements for shot blasting machinery.

Shot blastihg machinery includes:

— wheel plasting machinery;

— air blapting machinery for dry and wet blasting;

— combined wheel and air blasting machinery.

NOTE Annex A illustrates examples of shot blasting machinery.
This docurment is applicable to:

— all significant hazards, hazardous situations and hazardous events relevant to shot blasting mmachinery,
when lised as intended and under the conditions foreseen by the manufacturer, including reasonably
foresegable misuse;

— measufres for minimization of environmental impact ahd energy usage of shot blasting machinery.

Interfaces petween shot blasting machinery and other€quipment used in shot blasting but not in the scope
of this dociiment are:

— mechapnical and electrical interface to external workpiece transport system;
— connegtor to electrical energy supply;

— connegtor to fresh air supply ducting;

— connegtor to exhaust air ducting;

— connegtor to pressurized-air supply;

— connedtor to watersupply;

— connegtor to waste water system;

— interfqce forfsafe exchange of control signals;

— connector for fTesiT air Suppty for TESpITatory protection device (I biast ToomS)-

NOTE Annex C gives an illustration of interfaces between shot blasting machinery and other equipment used in
shot blasting but not in the scope of this document.

The specific significant risks related to mobile and movable shot blasting machinery (e.g. shot blasting
machines designed for operation at changing locations) are not dealt with in this document.

This document does not apply to:
— high pressure water jet machinery;

— dry-ice blasting machinery.

© IS0 2024 - All rights reserved
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This document does not apply to shot blasting machines manufactured before the date of its publication as
an ISO standard.

NOTE

machines manufactured before the date of its publication as an ISO standard.

2 Normative references

The requirements specified in this document can serve as a guideline for a risk assessment of shot blasting

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.

[SO 3743-1;

2010 Acoustics — Determination of-soundpowerlevels and sound eneravlevels ofnojises.
7 7 i 4 7

urces using

sound pres
method for

1SO 3744:2
sound pres$

1SO 3746:2
sound pres$

1SO 3864-1
signs and s

[SO 4413:2

ISO 4414:]
component

[SO 4871:1]
ISO 7000:2
ISO 7731:2

ISO 10218
systems an

ISO 11201
pressure le
plane with

ISO 11202
sound pres
correction

[SO 11204
pressure le

bure — Engineering methods for small movable sources in reverberant fields — Part 1
a hard-walled test room

010, Acoustics — Determination of sound power levels and sound energy levels\6fyioise so
fure — Engineering methods for an essentially free field over a reflecting plahe

010, Acoustics — Determination of sound power levels and sound energy.levels of noise so
fure — Survey method using an enveloping measurement surface over.q-reflecting plane

:2011, Graphical symbols — Safety colours and safety signs — Part 1: Design principle
ifety markings

010, Hydraulic fluid power — General rules and safety requifements for systems and their g

1010, Pneumatic fluid power — General rules and“safety requirements for systemg
3

D96, Acoustics — Declaration and verification:0f noise emission values of machinery and ¢
019, Graphical symbols for use on equipment — Registered symbols

003, Ergonomics — Danger signals:-fép public and work areas — Auditory danger signals

] integration

2010, Acoustics — Noise émitted by machinery and equipment — Determination of emi
vels at a work statioh_and at other specified positions in an essentially free field over
hegligible environmental corrections

2010, Acoustics’ — Noise emitted by machinery and equipment — Determination
Kure levels atoa work station and at other specified positions applying approximate eny

2010,XAcoustics — Noise emitted by machinery and equipment — Determination of emi.
béls)at a work station and at other specified positions applying accurate environmental cd

lomparison

urces using

urces using

s for safety

omponents

and their

pquipment

2:2011, Robots and robotic devices — Safety requirements for industrial robots — Part 2: Robot

Esion sound
1 reflecting

bf emission
ironmental

Esion sound
rrections

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

[SO 13849-1:2023, Safety of machinery — Safety-related parts of control systems — Part 1: General principles
for design

ISO 13850:2015, Safety of machinery — Emergency stop function — Principles for design

[SO 13857:2019, Safety of machinery — Safety distances to prevent hazard zones being reached by upper and
lower limbs

ISO 14119:2013, Safety of machinery — Interlocking devices associated with guards — Principles for design and
selection

© IS0 2024 - All rights reserved
2


https://standardsiso.com/api/?name=1c81f66f2d65c5306c7c53ce39e1e160

1SO 23779:2024(en)
[SO 14120:2015, Safety of machinery — Guards — General requirements for the design and construction of fixed
and movable guards

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

[SO 80079-36:2016, Explosive atmospheres — Part 36: Non-electrical equipment for explosive atmospheres —
Basic method and requirements

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

IEC 60079{0:2017, Explosive atmospheres — Part 0: Equipment — General requirements

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 12100:2010%and the following apply.
ISO and IEC maintain terminology databases for use in standardization at the following addressef:

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

— IEC Elgctropedia: available at https://www.electropedia.org/

31
external workpiece transport system
system that transports the workpiece to or from the shot blasting machine

3.2
internal workpiece transport system
system that transports the workpiece within the shot blasting machine

3.3
wheel blaster
device which accelerates the shot blasting media by a rotating wheel with blades

3.4
air blaster
assembly donsisting of a nozzle\and connected hose(s) or tube(s), which accelerates the shot blagting media
by pressurjzed air

3.5
accessible/blasting chamber
blasting chlamber which, by designated use, is designed to be entered by personnel

3.6
workspace
workplace for the operator as specified by the manufacturer of the shot blasting machine

3.7
interior workspace
workspace inside of a shot blasting machine

3.8
screw conveyor
device that uses a rotating helical blade to move shot blasting media, horizontally or at a slight incline

3.9
belt conveyor
endless belt between two, or more, pulleys to move shot blasting media or products, horizontally or incline

© IS0 2024 - All rights reserved
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vibrating conveyor
device that transports shot blasting media or products by vibration and gravity

3.11

scraper conveyor
device to transport bulk shot blasting media over a plane with the help of scrapers

3.12
hopper

container for storing shot blasting media or for providing or replenishing shot blasting media for the shot

blasting pr

ocess

3.13
bucket elé
continuou
traction co

3.14
hopper di
mechanica

vator
conveyor that uses a series of bucket shaped hoppers uniformly fixed on the ‘endlg
mponent to vertically lift shot blasting media

scharge conveyor
| device, screw conveyor, belt conveyor or other suitable transport system, to feed sh

media from the hopper to the shot blasting machine

3.15
switch val

electrical,
the shot bl

3.16

magnetic
system, m
mixture is

3.17
cleaning s
device to {

ve
bneumatical or magnetical operated device for closing or©Opening the shot blasting m¢
hsting process

separator
hstly operating with partial magnetic drums, where a ferromagnetic- and non-feri
separated to obtain reusable shot blasting-media for the shot blasting process

ystem
eparate small particles from shot blasting media, to obtain a required grain size d

mostly combined with a sieve for separating large particles

4 Signil

4.1 Gen

The variet)
risk assesg
this docun]

Significant]

ficant hazards, environmental impact and energy usage

bral

F of machinery could not be covered in all details in a standard. To deal with this fact, an
ment ofthe machinery in question shall be carried out considering the safety requi
ent.

Hazards identified in the individual risk assessment but not dealt with in this documg

ss circular

ot blasting

dia flow to

omagnetic

stribution,

individual
rements of

ent shall be

avoided or

Teduced by applying the principles of 1ISO 12T00:20710:

Safety requirements described in different clauses of this document shall be considered together if they are
referring to the same hazard zone.

4.2 Sign

ificant hazards

Clause 5 gives requirements to prevent or minimise all hazards, hazardous situations and events identified
by risk assessment as significant for this type of machinery.

See IS0 12100:2010 for measures against hazards that are relevant but not significant for this machine type.

NOTE I

S0 12100:2010 contains information for the procedure of risk assessment.

© IS0 2024 - All rights reserved
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4.3 Environmental impact and energy usage

Clause 6 contains measures for minimization of:

— environmental impact and

energy

usage.

5 Safety requirements, protective measures, risk reduction measures

5.1 General

Shot blasti
significant

Warning (
ISO 7731:2

5.2 Gua

All potenti
ISO 14120:
doors), the
in Table 1.

5.3 Elec

Electrical

5.4 Eme

Emergency

5.5 Cont

Safety relq|

003.

rds and doors

al accesses to hazardous areas shall be secured by guards in aceordance with 1SO 1
2015 and ISO 14119:2013. If access to a work area is limited by(interlocking movable g
e shall be secured by the safety-related control system according to the performance

trical equipment

ted control systems shall(be designed according to ISO 13849-1:2023. This applies alg

g machinery snall comply with the satety requirements and,;/or protective measures
hazards given in Clause 5.

evices and safety signs shall be in accordance with ISO 3864-1:2011,-1SO@ 70

quipment of shot blasting machinery shall comply with IEC 60204-1:2016.

rgency stop

stop devices shall comply with ISO 13850:2015.

rol systems

hgainst the

0:2019 or

3857:2019,
uards (e.g.
level given

o for input

and procegsing of safety related pardmeters (e.g. operating parameters).

Table 1 — Required performance level (PLr) for control systems of shot blasting machinery
Safety fun¢tion Clause PLr
Guard locking of access points of wheel blasters by interlock- 5.2 d
ing movablg guards-asSociated with an interlocking device 5.6, Table 2, row 1
interlocked with'the hazardous movement and a guard locking |5.6, Table 3, row 1
device
Guard lockimgofaccess points of wheet btasters by fixed guards 152 T
associated with an interlocking device interlocked with the 5.6, Table 2, row 1
hazardous movement 5.6, Table 3, row 1
Guard locking of access to the blasting chamber of wheel blast- |5.2 d
ing machines without additional safety measures 5.6, Table 2, row 2

5.6, Table 3, row 1
Guard locking of access to the blasting chamber of wheel blast- |5.2 c
ing machines with additional safety measures 5.6, Table 2, row 2

5.6, Table 3, row 1
Maximum overrun time of hold-to-run nozzle control device 5.7, Table 4, row 4 d

© IS0 2024 - All rights reserved
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Table 1 (continued)

Safety function Clause PLr
Interlocking of means of access with the shot blasting process [5.2 c
and hazardous movement of parts, for blasting chambers with- |5.8, Table 5, row 2, sub-row 1
out interior workspace
If access is possible before the shot blasting process has
stopped, interlocking with guard locking is required
Interlocking of means of access with the shot blasting process [5.2 c
and hazardous movement of parts, for blasting chambers with |5.8, Table 5, row 2, sub-row 2
interior workspace
Interlocking to prevent start up of the shot blasting process 5.8, Table 5, row 3 c
Interlockinpbetween wheet drtve and atr biaster 5.8, Table 5, TOW 3 T
Interlocking with guard locking with hazardous movement of |5.8, Table 7, row 1 C
parts 5.8, Table 7, row 2
Access to hpzardous moving parts of the shot blasting media 5.9, Table 9, row 1 c
transport and recovery system
Avoid uncoptrolled movement of machine parts 5.10, Table 10, row 1 c
Avoid uncoptrolled movement of machine parts due to loss or 5.10, Table 10, row.2 c
reactivatioh of electric, pneumatic or hydraulic energy supply
Interlocking with external equipment 5.1 Individual risk
assesgment

5.6 Whegel blaster
See Table 2 for significant hazards or hazardous situations.¢oncerning shearing and crushing, qutting and
severing, the related safety requirements and/or measures'and the requirements for verificatipn of these
measures.

Table 2 — Wheel blaster - Shearing and crushing, cutting and severing
Significant hazard |Hazardous situation |Safety requirements Verification
Shearing Access to shear traps .|Access points to internal rotating parts of Visual inspeftion
Crushing between fixed and wheel blasters shall be guarded either by Functional t¢st
Cutting internal rotating payts | fiyeq guards associated with an

. of the wheel blaster. . : o .

Severing interlocking device interlocked with the

hazardous movement
or

interlocking movable guards associated
with an interlocking device interlocked
with the hazardous movement and a
guard locking device.

See Table 1 for safety related controls.

The shot blasting media supply opening of

Visual inspeftion

wheel blasters shall be guarded by fixed
guards.

Access from the inside
of the blasting chamber
to shear traps between
fixed and internal ro-
tating parts of a wheel
blaster.

Unauthorized access to process openings

of wheel blasters shall be prevented by
guarding with guard locking of the blasting
chamber access (see 5.8, Table 5).
Additional safety measures (e.g. key locking
the access) can reduce the PLr of the guard
locking.

See Table 1 for safety related controls.

See 5.8, Table 5

© IS0 2024 - All rights reserved
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See Table 3 for significant hazards or hazardous situations concerning impact of accelerated shot blasting
media and parts, the related safety requirements and/or measures and the requirements for verification of

these meas

ures.

Table 3 — Wheel blaster - Impact of accelerated shot blasting media and parts

Significant hazard |Hazardous situation |Safety requirements Verification
Friction or abrasion | Exposure to ejected See Table 2 See Table 2
Puncture shot blasting media. Information on maintenance and inspection |Documentation
of wheel blasters shall be given in the infor-
mation for use, see Clause 8.
Impact Exposure to ejected The housing of the wheel blaster shall with- |Documentation
Stabbing off Punc- |partsin case of wheel [stand the impact of accelerated parts that
ture blaster breakdown. can occur in the event of the collapse of the
blast wheel.
Information on maintenance and inspection |Ddcumentatjon
of wheel blasters shall be given in the infor-
mation for use, see Clause 8.
See Table 14 for noise sources, the related noise reduction measures and the requirements for verjification of
these meagures.

5.7 Air blaster

See Table 4
media and
these meaf

ures.

Table 4 — Air blaster - Impact of accelerated shot blasting media and parts

| for significant hazards or hazardous situations concerning impact of accelerated shiot blasting
parts, the related safety requirements and/or measureés and the requirements for verjification of

Significant hazard |Hazardous situation |Safety requirements Verification
Friction or pbrasion | Exposure to ejected The construction of the air blaster shall Visual inspeftion
Puncture shot blasting media, mihimize wear by accelerated shot blasting |Documentatjon
Injection parts and fluids in case |media.
ofgrealf;iownl, we:}r The air blaster shall withstand the pressure |Documentatjon
an brlna unction QM | generated by the shot blasting process. Its
‘?)llr aster orha}n ajF pressurized components (e.g. tubing, hoses,
asting macmne: vessel, couplings, valves, nozzle) shall be
designed according to ISO 4413:2010 and ISO
4414:2010.
Information on maintenance and inspection |Documentatjon
of air blasters shall be given in the informa-
tion for use, see Clause 8.
Impact For manual air blasters: | The air blaster shall be equipped with a hold- | Functional t¢st
Friction or pb¥asion | —  uncontrolled to-run nozzle control device which, upon
Puncture mavament af tha | F€lease within 3 seconds, reduces the kinetic
Injection nozzle and hose ~ |€nersy of the:
— the shot blasting media and
— the pressurized air
and/or

© IS0 2024 - All rights reserved
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Table 4 (continued)

Significant hazard

Hazardous situation

Safety requirements

Verification

release of shot
blasting media.

to assure:

no hazardous movement of the hose;

no hazardous ejection of shot blasting
media.

This can be achieved by e.g.:

depressurization of the shot blasting
media supply system;

a shutterin the supply to the nozzle

For long hoses additional measures (e.g. pres-
sure release valve) may be required.

See Table 1 for safety related controls.

See Table ]
these meaf

ures.

5.8 Blasting chamber

4 for noise sources, the related noise reduction measures and the requiremerits for ver

ification of

See Table § for significant hazards or hazardous situations concerning-impact of accelerated shot blasting
media and|parts, the related safety requirements and/or measures,dnd the requirements for verjification of
these meagures.
Table 5 — Blasting chamber - Impact of accelerated shot blasting media and partfs
Significant hazard |Hazardous situation |Safety requirements Verification
Friction or pbrasion | Exposure to accelerat- |The construction of the blasting chamber Documentatjon
Puncture ed shot blasting media |shall prevent the exposure to hazardous Functional t¢st
Impact and parts in the work- |accelerated shot blasting media and parts
space outside of the in theworkspace outside of the blasting
blasting chamber. chamber.
Information on maintenance and inspection |Documentatjon
shall be given in the information for use, see
Clause 8.
Friction or pbrasion | Exposure to @ccelerat- |Access to blasting chambers without interior |Visual inspeftion
Puncture ed shot blasting media |workspace shall be prevented by design. Documentation
and moving parts in : : :
Impact 5P Means of access shall be interlocked with Functional test

blasting chambers
without interior work-
spdce.

the shot blasting process and hazardous
movement of parts. Opening of means of ac-
cess shall stop the shot blasting process and
hazardous movement of parts.

If access is possible before the shot blasting
process has stopped, interlocking with guard

locking 1s required.

It shall not be possible to initiate the shot
blasting process and hazardous movement
of parts, until the means of access are closed.
The shot blasting process shall not re-start
automatically upon closure of the means of
access.

The interlocking device shall comply with
[SO 14119:2013.

Robots shall be integrated according to ISO
10218-2:2011.

See Table 1 for safety related controls.

© IS0 2024 - All rights reserved
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Table 5 (continued)

Significant hazard |Hazardous situation |Safety requirements Verification
Workpiece inlet and outlet openings shall Visual inspection
be secured against unauthorized access by | Measurement
measures to prevent easy access of persons
through workpiece inlet and outlet openings.

Information that operator access is not Documentation
allowed through workpiece inlet and outlet

openings, shall be given in the information

for use.

Information on measures to be taken against | Documentation

unintended re-start during maintenance and

repair shall be given in the information for
use, see 8.2.3.

Warning signs "Do not enter” shall be mount-
ed at all access points.

Visual inspeftion

Friction or pbrasion
Puncture

Impact

Exposure to accelerat-
ed shot blasting media
and moving parts in
blasting chambers with
interior workspace.

Means of access shall be interlocked with
the shot blasting process and hazardous
movement of parts. Opening of means of ac-
cess shall stop the shot blasting procéssjand
hazardous movement of parts.

Warning lamps that light up when*the blast-
ing process is active shall bednstalled at all
access points or at locations’'which are visible
from any access point andyor operating
point.

It shall not be possible to initiate the shot
blasting process and hazardous movement
of parts, until the means of access are closed.
The shot blasting process shall not re-start
automatieally upon closure of the means of
access.

The(interlocking device shall comply with
[S©14119:2013.

Robots shall be integrated according to 1ISO
10218-2:2011.

See Table 1 for safety related controls.

Functional test

Workpiece inlet and outlet openings shall

be secured against unauthorized access by
measures to prevent easy access of persons
through workpiece inlet and outlet openings.

Visual inspeftion
Measurement

Information that operator access is not
allowed through workpiece inlet and outlet
openings, shall be given in the information
for use.

Documentatjon

Information on measures to be taken against

Documentatjon

unintended re-start during maintenance and
repair shall be given in the information for
use, see 8.2.3.

Warning signs "Do not enter” shall be mount-
ed at all access points.

Visual inspection

Friction or abrasion
Puncture
Impact

Exposure to accelerat-
ed shot blasting media
and parts inside and
outside of the blasting
chamber due to start-
up of shot blasting
process e.g.

Devices which prevent start-up (e.g. during
maintenance and inspection) shall be fitted,
e.g. removable handles, electronic locks, lock-
able main switch.

© IS0 2024 - All rights reserved
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Table 5 (continued)

Significant hazard

Hazardous situation

Safety requirements

Verification

when the blasting
chamber is not
closed;

during
maintenance.

Puncture
Impact

Friction or abrasion

Exposure to accelerat-
ed shot blasting media
and parts in combined
wheel and air blasting

For combined wheel and air blasting machin-
ery, which integrates both blasting types in
one chamber, an operation mode selector,
lockable in each position, shall be installed.

Functional test

1
IIdCIIIICT Y.

Thc W‘IICUI ‘UldbLCI dlld LllC dil ‘UldDLCI b‘lldll ;JU
interlocked to prevent operation of the wheel
blasters during manual air blasting.

Friction or pbrasion | Exposure to accel- Devices shall be fitted which allow escape Visyalinspeftion
Puncture erated shot blasting of persons from inside of accessible blast- Functional tést
Impact media and parts in the |ing chambers (e.g. doors openable from the r.{p - mentation
blasting chamber when |inside).
per_fjonsharsltrapped Devices which allow to stop the shot blasting | Visual inspeftion
”;151 %t e blasting process from the inside of accessible‘bldsting | Functional test
chamber. chambers shall be fitted. Documentation
Means of observation (e.g. viewing window) |Visual inspeftion
of the blasting chamber inteti6r shall be Documentation
provided for blasting chambers with interior
workspace. A communicdtion tool may be
provided as additiofal measure, but is not
sufficient as sole measure.
See Table { for significant hazards or hazardous situatigns concerning height from ground, the relpted safety
requiremepts and/or measures and the requirements for verification of these measures.
Table 6 — Blasting chamber - Height from ground
Significant hazard |Hazardous situation °|Safety requirements Verification
Falling Working areas at dif>." |Guard rails shall be installed between work- |Visual inspeftion

ferent height levels

ing areas at different levels (e.g. working
platforms) according to ISO 14122-3:2016.

Pits shall be equipped with a fall protec-

tion device for operators (e.g. removable
gratings which secure a pit not in use, folding
railings). Where fixed guards interfere with
the shot blasting process or movement of

the workpieces, means of fixing personal
protection equipment against falling shall be

installed and information on personal pro-
tection nnlnnmnnf :\o:nncf Fn]hnc from hmohf

Visual inspe

Ction

shall be given in the 1nformat10n for use.

Working platforms and walkways shall be
designed according to ISO 14122-2:2016.

Documentat

ion

If access at a height is required (e.g. for main-
tenance or servicing) guards or measures for
safe access shall be installed.

Visual inspection

See Table 7 for significant hazards or hazardous situations concerning crushing, shearing and cutting, the
related safety requirements and/or measures and the requirements for verification of these measures.

© IS0 2024 - All rights reserved
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Table 7 — Blasting chamber - crushing, shearing and cutting

Significant hazard |Hazardous situation |Safety requirements Verification
Crushing Exposure to hazardous |See 5.11 See5.11
Shearing moving parts inside of [y¢pa7ardous moving parts are reachable in  |Functional test
Cuttin the blasting chamber. : : .
g the blasting chamber, the blasting chamber |pgcumentation
openings shall be interlocked with guard
locking with the hazardous movement.
See Table 1 for safety related controls.
Exposure to hazardous |Access to reachable hazardous moving parts |Functional test
moving parts of the of the blasting chamber shall be prevented by | Documentation
blasting chamber. — design according to ISO 13857:2019;
— fixed guards;
— interlocking moveable guards
interlocked with the hazardous
movement.
See Table 8 for significant hazards or hazardous situations concerning slipping and tripping, the related
safety requirements and/or measures and the requirements for verification of these measures.
Table 8 — Blasting chamber - Slipping and tripping
Significant hazard |Hazardous situation |Safety requirements Verification
Slipping Slippery floor due to Floors of working areas-0f'shot blasting Visual inspeftion
shot blasting media. machinery, shall be designed to minimize
slippery floor due toshot blasting media, e.g.
by gratings.
Information _gn measures against slippery Documentatjon
floor due telshot blasting media (e.g. for con-
crete floors) shall be given in the information
for usg, see Clause 8.
Tripping Tripping due to uneven |Floors of working areas shall be designed Visual inspeftion
floor. without tripping hazards.
Tripping due to in- A technical ventilation shall be provided to  |Visual inspeftion
sufficient visibilityy in°  |ensure clear visibility of the workspace and |Functional tést
blasting chambers with |escape routes. The hourly air flow volume Measurement
internal workspace. of the technical ventilation shall be at least
60-times of the volume of the internal work-
space.
See Table 14 for noisesgurces, the related noise reduction measures and the requirements for verjification of
these meaqures.
5.9 Shot blasting media transport and recovery system

See Table 9 for significant hazards or hazardous situations concerning crushing, shearing and cutting, the
related safety requirements and/or measures and the requirements for verification of these measures.

© IS0 2024 - All rights reserved
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Table 9 — Shot blasting media transport and recovery system - Crushing, shearing and cutting

Significant hazard

Hazardous situation

Safety requirements

Verification

Crushing
Shearing
Cutting

Exposure to hazardous
moving parts of the
shot blasting media

transport and recovery | __

system, e.g.:

— conveyor (e.g.
screw, belt,

vibrating, scraper),

hopper,

Access to reachable hazardous moving parts
of shot blasting media transport and recov-
ery systems, shall be prevented by:

design, e.g. by maintaining distances
according to ISO 13857:2019

or
fixed guards

or

interlocking maovable cuards interlacked

Visual inspe

Measurement

ction

bucket elevator,

hopper discharge
conveyor,

switch valve,

magnetic
separator,

cleaning system.

with the hazardous movement. Where
itis possible for an operator to reach
the hazard zone before the risk due to
the hazardous machinery functions
has ceased, movable guards shall be
associated with a guard locking device
in addition to the interlocking device.

NOTE 1SO 11161:2007 +1SO 11161:2007/
Amd 1:2010, 8.6.2 gives examples for'safe
reduced speeds of moving parts.

Elevators shall be equipped with a backstop
or a mechanical brake.

Functional t

St

5.10 Power and driving devices

See Table 10 for significant hazards or hazardous situations concerning crushing, shearing and ¢
related safpty requirements and/or measures and the réquirements for verification of these mea

Table 10 — Power and driving devices - Crushing, shearing and cutting

utting, the
bures.

ing system, shotblast-
ing media transport,
wheel blaster).

valve to avoid hazardous movement in case
of pressure-loss).

See Table 1 for requirements for safety relat-
ed controls.

Significant hazard |Hazardous situation |Safety requirements Verification
Crushing Uncontrolled move- Uncontrolled movement of machine parts Functional test
Shearing ment of machine pafts" |shall be avoided (e.g. brake system which Documentation
Cutting (e.g. workpiece convey- |prevents hazardous movement, piloted check

Uncentrolled move-
ment of machine

parts due to loss or
reactivation of electric,
pneumatic or hydraulic
energy supply.

Uncontrolled movement of machine parts
shall be avoided (e.g. brake system which
prevents hazardous movement at energy
loss).

Movement of machine parts shall not start
mlfnmnfir‘a”y upon reactivation of energy

Functional t
Documentat]

St
jon

supply.
See Table 1 for requirements for safety relat-
ed controls

5.11 Loading and unloading systems for workpieces

See Table 11 for significant hazards or hazardous situations concerning crushing, shearing and cutting, the
related safety requirements and/or measures and the requirements for verification of these measures.
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Table 11 — Loading and unloading systems for workpieces - Crushing, shearing and cutting

conveyor, moving
workpieces, robots).

Significant hazard |Hazardous situation |Safety requirements Verification
Crushing Crushing, shearing Safety distances to hazardous mov- Measurement
Shearing cutting due to hazard- |ing parts shall be ensured according to
Cutting ous moving parts (e.g. [1SO 13857:2019.

power operated doors, | nots shall be integrated according to ISO  |Documentation

10218-2:2011.

Workpieces falling off
internal conveying
systems.

Internal conveying systems and interfaces
between internal and external conveying
systems shall be designed to ensure safe
transport of workpieces within the scope of

Visual inspection
Documentation

the intended use. Typical criteria are:

Mechanical strength of fixtures,

Wear of fixtures by the shot blasting
process.

Information on:

wear of fixtures;

intervals for periodic inspection

shall be given in the information for use.

Documentatjon

See Table 14 for noise sources, the related noise reduction measures and the requirements for verjification of

these meagures.

5.12 Wear related hazards

See Table 1)2 for significant hazards or hazardous situatipns concerning wear, the related safety requirements

and/or me

hsures and the requirements for verification of these measures.

Table 12 — Wear

Significant hazard

Hazardous situation

Safety requirements

Verification

Friction or pbrasion
Puncture
Injection
Crushing

Cutting

All shot blasting mas
chine parts subjected
to shot blasting'media
are underlyihglexces-
sive abrasive' wear.

Failure-0fshot blasting
machine parts due to
wear can result in haz-
ards like

impact of
accelerated shot

Wear shall be kept under control by regular
inspection and maintenance.

The intervals for inspection and maintenance
depend on

the design of the shot blasting machine
and

the shot blasting process (e.g. operating
duration, change of load, number of
blasting units).

The wear related lifetime of shot blasting

Documentatjon

blasting media;

crushing by loss
of structural
stability;

crushing by falling
elements;

contact with sharp
edges.

machine partscan be influenced hy thickness
and wear resistance of the materials of the
machine parts as well as wear protection
mats or lining to reduce impact energy of
accelerated shot blasting media.

Information on inspection and maintenance |Documentation
shall be given in the information for use (e.g.

maintenance cycles).

A warning notice, that lifting accessories can |Documentation

underlie strong wear, shall be given in the
information for use.

© IS0 2024 - All rights reserved
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5.13 Static electricity

See Table 13 for significant hazards or hazardous situations concerning static electricity, the related safety
requirements and/or measures and the requirements for verification of these measures.

Table 13 — Static electricity

Significant hazard |Hazardous situation |Safety requirements Verification
Shock Electric shock from Machine parts, which can be electrostatically | Visual inspection
contact with electro-  |charged (e.g. hoses, nozzles, holding devices |Documentation
statically charged parts |for workpieces, dust collection hoppers, Measurement
of the shot blasting ducting) shall be conductive and earthed at
machine. ground potential with a maximum resistance

to ground of 106 Q. See IEC/TS 60079-32-
1:2013 + Amd 1:2017.

Information on the: Documeéntatjon

— intended use of shot blasting machinery
(e.g. type of workpiece material, shot
blasting media);

— requirements:

— to earth equipment attached to the
shot blasting machinée.g. ducting);

— for protection against electrostatic
charging of equipment to be used
in shot blasting' machinery (e.g.
vacuum-cleéaners);

shall be given in\the information for use.

5.14 Noige

5.14.1 Measures for reducing noise at source at the design stage

See Table |14 for significant hazardsy noise sources, the related noise reduction measurgs and the
requiremehts for verification of these-tieasures.

© IS0 2024 - All rights reserved
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Table 14 — Noise reduction measures

Significant haz- |Noise sources Noise reduction measures Verification
ard

Hearing loss General Technical measures for noise reduction at

Stress source shall be applied. ISO/TR 11688-1:1995

provides information for the design of low-
noise machinery.

Loss of awareness

Tinnitus

Risk of accidents | Noise of: Particular considerations shall be given to: Visual inspection
due to interference |— wheel blastersand |— acoustic enclosures and screens to shield |Measurement
with speech com- their drives; noise radiation of components and at

munication and openings required for operation (e.g.

acoustic signals — loading and material transport);

unloading system;

— sound insulation of the blasting chamber;
— hydraulic systems

and hydraulic — low noise ventilators;
drives;
— placing noise producing components
— blow-off nozzles away from the operator position
and their whenever reasonable;
ventilators;

— sound decoupling of machine paxts;
— the expansion of

Compressed air. — measures to avoid resonating surfaces
(e.g. stiffening of large-sunfaces);

— silencers for pneumatic machinery parts
(e.g. valves at handling devices).

Noise of blasting nozzles |Particular considetrations shall be given to: Visual insppction

— installation‘of low noise blasting nozzles;

— soundinsulation of the blasting chamber.

Information on recommended hearing protec- | Documentdtion
tionfor people working inside an air blasting
chamber and/or for free jet working people
shall be given in the information for use, see
Clause 8.

Noise and vibration.due |Information on maintaining wheel blasters in |Documentdtion
to out of balance'blast  |balance shall be given in the information for
wheels and their drives. |use, see 8.2.3.

The succeqs of the applied.fivise reduction measures is assessed on the basis of the actual noide emission
values in relation to otherimachines of the same family.

NOTE [SO/TR 1X688-2:1998 gives useful information on noise generation mechanisms in machinery.

5.14.2 Nolise emission measurement and declaration

Noise emission measurement on shot blasting machines and declaration of noise emissions shall be carried
out according to the noise test code specified in Annex B.

NOTE Regional/national regulations or standards related to noise measurement and declaration can exist, e.g.
EN 1265:1999 in the European Union or GB/T 25371:2010 and GB/T 34388:2017 in China.

5.15 Substances

See Table 15 for significant hazards or hazardous situations concerning health, the related safety
requirements and/or measures and the requirements for verification of these measures.

© IS0 2024 - All rights reserved
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Table 15 — Substances - Health

Significant hazard

Hazardous situation

Safety requirements

Verification

Breathing difficul-
ties

Inhalation or contact
with health hazardous
dust, generated in the
shot blasting process
(e.g. workpiece materi-
al, shot blasting media,

wear of machine parts).

Dust escaping from shot blasting machinery
shall not lead to a health hazardous atmos-
phere in the surrounding workspace. This
can be achieved by operating the blasting
chamber at lower pressure than the pressure
of the surrounding workplace.

Visual inspection
Measurement

Information on requirements for installation
(e.g. technical ventilation, filter system) of
shot blasting machinery, shall be given in the
information for use, see 8.2.1.

Documentation

Information on the specification of the filter
system required for exhaust air treatment
shall be given in the information for use.

NOTE 1 Exposure limit values are subject to
national regulation.

NOTE 2 Limit values for dust emissions into
the environment are subject to nationalreg-
lation.

NOTE 3 Limit values for dust emissions into
the workplace are subject to national regu-
lation.

NOTE 4 IS0 29042-1:20084150'29042-
2:2009,1S0 29042-3:2009, ISO 29042-4:2009,
ISO 29042-5:2010, 1S029042-6:2010,

I1SO 29042-7:2010, IS® 29042-8:2011,

ISO 29042-9:201% give information on the
evaluation of the emission of airborne haz-
ardous substances.

Documentatjon

Information on the use of personal protec-
tion equipment for operation in shot-blasting
magchines with interior workspace and main-
tenance shall be given in the information for
use.

Documentatjon

Information on the intended use of shot
blasting machinery (e.g. type of workpiece
material, shot blasting media) shall be given
in the information for use.

Documentatjon

See Table 16 for significanthazards or hazardous situations concerning fire and explosion, the relpted safety

requirements and/or measures and the requirements for verification of these measures.
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Table 16 — Substances - Fire and explosion

processes allowed by the intended use of the
shot blasting machine, the formation of an
ignitable dust atmosphere shall be avoided
by a fresh air flow designed considering the

Significant hazard |Hazardous situation |Safety requirements Verification
Fire Ignition of dust atmos- |Ignitable dust atmosphere in the blasting
Explosion phere in shot blasting |chamber shall be avoided.
machinery. NOTE VDMA 24388:2019 describes a pro-
cedure to assess the potential explosibility of
dust generated in shot blasting processes.
If ignitable dust is generated in shot blasting |Documentation

amount and ignitability of the dust generated
in the shot blasting process. This dust is com-
posed of the shot blasting media, the abraded
material of the processed workpieces and the
material adhering to the workpiece surface.
The combustion- and explosion behaviour of
the shot blasting dust depends on these threg
components, the particle size and the shob
blasting process parameters.

If ignitable dust atmosphere cannetbe
avoided in parts of the shot blasting machine
(e.g. bucket elevator), ignitionh sources shall
be avoided in the respective part of the shot
blasting machine. An ignition hazard assess-
ment in accordance with'ISO 80079-36:2016
shall be carried out

Electrical and nen~electrical equipment
installed in.machine parts with potentially
explosive atthospheres shall be designed and
constructed according to good engineering
practice.’Non-electrical equipment shall
coniply with the requirements of ISO 80079-
36:2016. Electrical equipment shall comply
with the requirements of IEC 60079-0:2017.

Visual inspeftion
Documentatjon

Information on risks of treating workpiece
materials or using shot blasting media not
covered by the intended use of the shot blast-
ing machine shall be given in the information
for use.

Documentatjon

Information on requirements for fire and
explosion protection of the filter system
required for exhaust air treatment shall be
given in the information for use.

Documentatjon

Ignition of dust de-
posits in shot blasting

Dust deposits shall be minimized by design
of the shot blasting machine (e.g. smooth

Visual inspeftion

machninery.

surraces, suflricient air riow).

5.16 Integration with external equipment

Integration of external equipment with shot blasting machinery can be required for safe operation. If this
integration is necessary, the shot blast machine shall be equipped with interfaces allowing the exchange
of safety related signals, so that stop controls, including emergency stop devices, can stop not only the
shot blasting machine itself but also all related equipment (e. g. filter system, conveying systems, handling
systems for workpieces), if its continued operation may cause hazardous situations. See Table 1 for safety

related controls.
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6 Energy-efficiency and reduction of environmental impact

6.1 General

The comprehensive assessment of the planned shot blasting process is essential to obtain the best result
for energy efficiency and environmental impact and shall be done prior to optimizing energy efficiency and
minimizing environmental impact of a single process step or machine.

Clause 6 deals with the fundamental environmental impact over the life cycle of a shot blasting machine.

NOTE

6.2 Acqw

Constructi

optimi

minim

National or local regulation can apply.

icibio

bn material shall be selected with regard to process conditions to:
ze durability and lifetime of the shot blasting machine;

ize hazardous waste.

6.3 Production

No signific
6.4 Use

6.4.1 Inj

6.4.1.1 S
Informatio|
NOTE1 ]
NOTE2 |

Informatio

6.4.1.2

Water usag

6.4.1.3 H

Idle operaf
can be ach

hnt environmental impact.

but

hot blasting media

n on operation shall include working progedures to minimize the usage of shot blastin
linimization of shot blasting media usdge corresponds to reduction of blasting dust emission
inimization of shot blasting media usage corresponds to reduction of energy usage.

h on maintenance intervals)for optimization of the shot blasting machine shall be give

Water

e should be rediced by design and construction (e.g. reusage of water).

nergy

ion,of>the shot blasting machine (e.g. forced ventilation, wheel blaster) should be av
eved by an adequate layout of the control system.

b media.

hnd waste.

o

bided. This

Energy consumption of the shot blasting machine should be reduced by measures of construction and design

e.g. by:
— install
install
avoid 1
layout

layout

ation of energy efficient components (motors, fans etc.);
ation of high efficiency wheel blasters or blast nozzles;
eakage in pneumatic systems;

of forced ventilation;

of shot blasting media recovery system;
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— recirculation of air in shot blasting machinery.

NOTE 1

machine.

Energy usage can be monitored.

NOTE 2

6.4.2 Output

6.4.2.1 Emissions to air

The energy consumption of the operating site can be reduced by air recirculation of the shot blasting

Monitoring of energy usage allows the implementation of operational energy efficiency concepts.

Informatiojn on the specification of the filter system required for exhaust air treatment shall be d
informatiop for use (see 8.2.2).

NOTE

6.4.2.2

The materi
should be {

Note \

6.4.2.3 N

Noise emis|
5.14.1) and;

6.5 End

ust emission limit values are subject to national regulation.

aste

als introduced (e.g. shot blasting media, sand from foundry process) into the shot blast
eparated to allow reusage of materials.

Vaste material disposal can be subject to national regulation.

loise

sions to the environment can be reduced by measures for noise reduction at the desigi
e.g. installation of a sound absorber at the exhatst duct.

of life

There are no significant impacts on the environment.

Machines §
given by th

7 Verifi

Column 4

hould be disposable and applicable local regulations can apply. Relevant informati
e manufacturer in the information for use.

cation of the safety.requirements and/or measures

of the tables, execept Table 1, given in Clause 5 specifies the method of verificat

correspondling requirement.

Methods o
visual

functiq

fverification-are:
inspection,

mal test,

iven in the

ng process

| stage (see

bn shall be

on for the

measu

rement,

documentation (check of documentation).

Verification may involve more than one method.
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8 Information for use

8.1 General

The information for use shall comply with ISO 12100:2010, 6.4, especially ISO 12100:2010, 6.4.5 for the

instruction handbook and ISO 12100:2010, 6.4.4 for the marking.

The information for use shall give information concerning installation, commissioning and use, together

with references to the general maintenance and the intended use specified by the manufacturer.

8.2 Instruction handbook

8.2.1 Information related to installation

Additionalfto the requirements given in ISO 12100:2010, the information related to installatien sh

a) requirpments for replacement air (e.g. flow rate);

b) requirpments for exhaust ducting (e.g. minimum flow rate to avoid dust deposits);

hll contain:

c) requirpments of the filter system, which is necessary for safe operation gfthe shot blasting mpachine;

d) requirpment for earthing the shot blasting machine and the attached-équipment (e.g. ductin

potentjial.

8.2.2 Information related to operation

Additionalfto the requirements given in ISO 12100:2010, the-iffformation related to operation shg

a) warning against risk of excessive concentration of ighitable dust due to e.g.:
1) mgodification of shot blasting media;
2) mgdification of workpiece material;
b) positidn of workpiece;
¢) maximum dimension of workpiecCe;
d) minimum dimension of workpiece;
e) maximum weight of workpiece;
f)  minimum weight of workpiece;
[jes for thefixation of workpieces, if required;

g) measu

h) informatién‘dealing with noise:

g) at equal

11 contain:

1) anoise emission dectaration, €€ ANNEX B.G;

2) arecommendation to use hearing protection.

8.2.3 Information related to maintenance

Additional to the requirements given in ISO 12100:2010, the information related to maintenance shall

contain:

a) measures to be taken against unintended re-start during maintenance and repair;
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b) specification of maintenance, inspection intervals and procedures of the e.g.:
1) interior of the shot blasting machine and ducting (e.g. removal of shot blasting dust deposits);
2) balancing of wheel blasters and their drives;
3) forced ventilation (measurement of the air flow rate and air flow velocity);
4) shot blasting media transport systems;
5) earthing;

6) floor gratings.

8.3 Marking

The shot blasting machine shall be marked according to ISO 12100:2010, 6.4.4.

© IS0 2024 - All rights reserved
21


https://standardsiso.com/api/?name=1c81f66f2d65c5306c7c53ce39e1e160

ISO 23779:2024(en)

Annex A
(informative)

Figures of shot blasting machinery

Figure A.1 illustrates an example of a wheel blasting machine.
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| A
/ 3
s | —/ — |
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8 - — 6,4
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/ D
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“J / 1
i B
2
9 L d
— F— ¢
. / / A+
H A+B+C
Key
Components Media
1  shotblasting chamber A shotblasting media
2 cross conveyor B  debris
3 bucket elevator C large particles
4  main magnetic drum D  coarse dust
5 cleaning unit E fine dust
6  hopper F  cleaned Air
7  expansion chamber G  air with fine particles
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filter unit (not in scope of this document) H reusable shot blasting media
dust collector (not in scope of this document)

wheelblaster

Figure A.1 — Wheel blasting machine

Figure A.2 illustrates an example of an air blasting machine.
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Key
Component Media
1  shotblasting chamber A shotblasting media
2 recovely shot blasting media B  debris
3 bucketfelevator C large particles
4  main njagnetic drum D  coarse dust
5 cleaninfg unit E fine dust
6  hopper F  cleaned Air
7  ducting G  air with fine particles
8 filter uhit (natin scope of this document)
9  dust cofllector'(not in scope of this document)
10 pressureressel
11 safety valve for depressurization
12 blasting nozzle with safety valve
13 door

Figure A.2 — Air blasting machine

Figure A.3 illustrates an example of a preparation of shot blasting.
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Key

Component Media

1  bucket|elevator A shot blastinig media + non-magnetic debris

2 main magnetic drum B left over shot blasting media + non-magnetjic debris
3 secondpry magnetic drum C 1non-magnetic debris

4 cleaning unit D .s3shot blasting media

5 sieve E~ reusable shot blasting media

6  sand cqllector

7  hopper

8  shut-off valves

Figure A:3*— Preparation of shot blasting media
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