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Foreword

This document (EN 415-7:2006+A1:2008) has been prepared by Technical Committee CEN/TC 146,
"Packaging machines - Safety", the secretariat of which is held by UNI.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by January 2009, and conflicting national standards shall be withdrawn
at the latest by January 2009.

This document includes Amendment 1, approved by CEN on 2008-05-25.

This document supersedes EN 415-7:2006.

The start and finish of text introduced or altered by amendment is indicated in the text by tags M.

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

For the relationship with EC Directives, see informative Annex ZA, which is an integral part of this document.
Other standards produced by the Technical Committee are:
EN 415 Safety of packaging machines;

Part 1: Terminology and classification of packaging machines and associated equipment.

Part 2: Pre-formed rigid container packaging machines.

Part 3: Form, fill and seal machines.

Part 4: Palletisers and depalletisers.

Part 5: Wrapping machines.

Part 6: Pallet wrapping machines.

Part 8: Strapping machines.
According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia,

Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and United Kingdom.
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Introduction

Group and secondary packaging machines are used extensively in Europe, in an increasingly wide range of
industries. They contain several significant hazards and have the potential to cause serious injury.

This document is a type C standard as defined in the Introduction of EN 1ISO 12100-1:2003.

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

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 provisions of the other standards, for
machines that have been designed and built according to the provisions of this type C standard.
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1 Scope
This European Standard applies to the following groups of machines:
Group and secondary packaging machines and the collating systems associated with them.
The individual machines are described in 3.2 of this European Standard.
This European Standard deals with safety requirements for machine design, construction, installation,
commissioning, operation, adjustment, maintenance and cleaning of group and secondary packaging
machines.
The extent to which hazards, hazardous situations and events are covered, are indicated in Clause 4.
Exclusions
This European Standard is not applicable to the following machines:
— machines that were manufactured before the date of publication of this document by CEN;

— strapping machines. These machines are covered by EN 415-§;

— crate loaders and un-loaders for pre-formed rigid containers. These machines are covered by

EN 415-2;
— cartoning machines. Cartoning machines are covered by .
This European Standard does not consider the following hazards:
— use of group and secondary packaging machines in potentially explosive atmospheres;

— health, safety or hygiene hazards associated with the products that may be handled by the
machines, but does include general advice on this subject;

— hazards that may be associated with electromagnetic emissions from group and secondary
packaging machines;

— hazards that may be associated with decommissioning group and secondary packaging machines.

2 Normative references

The following referenced documents are indispensable for the application 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.

N 294:1992, Safety of machinery — Safety distances to prevent danger zones being reached by the upper
limbs

EN 349:1993, Safety of machinery — Minimum gaps to avoid crushing of parts of the human body

EN_415-1:200d, Packaging machines safety — Part 1: Terminology and classification for packaging
machines and associated equipment
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, Safety of machinery — Emergency stop equipment, functional aspects, principles for design

FN 563, Safety of machinery — Temperatures of touchable surfaces — Ergonomics data to establish
temperature limit values for hot surfaces

N 574:1994, Safety of machinery — Two-hand control devices — Functional aspects — Principles for
design

N 614-1:1999, Safety of machinery — Ergonomic design principles — Part 1: Terminology and general
principles

EN 619, Continuous handling equipment and systems — Safety and EMC requirements for equipment for
mechanical handling of unit loads

N _626-1, Safety of machinery — Reduction of risks to health from hazardous substances emitted by
machinery — Part 1: Principles and specifications for machinery manufacturers

N _626-2, Safety of machinery — Reduction of risk to health from hazardous substances emitted by
machinery — Part 2: Methodology leading to verification procedures

EN 775, Manipulating industrial robots — Safety (ISO 10218:1993, modified)
N 811, Safety of machinery — Safety distances to prevent danger zones being reached by the lower limbs

N 894-1|, Safety of machinery — Ergonomics requirements for the design of displays and control actuators
— Part 1: General principals for human interactions with displays and control actuators

N 894-2, Safety of machinery — Ergonomics requirements for the design of displays and control actuators
— Part 2: Displays

N 894-3, Safety of machinery — Ergonomics requirements for the design of displays and control actuators
— Part 3: Control actuators

N 953:1997, Safety of machinery — Guards - General requirements for the design and construction of fixed
and moveable guards

N 954-1:1996, Safety of machinery — Safety related parts of control systems — Part 1: General principles
for design

N 982:1998, Safety of machinery — Safety requirements for fluid power systems and their components —
Hydraulics

N 983:199Q, Safety of machinery — Safety requirements for fluid power systems and their components —
Pneumatics

, Safety of machinery — The positioning of protective equipment in respect of approach speeds of
parts of the human body

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

N _1005-3, Safety of machinery — Human physical performance — Part 3: Recommended force limits for
machinery operation

EN_1005-4:2005, Safety of machinery — Human physical performance — Part 4: Evaluation of working
postures and movements in relation to machinery

N 1037, Safety of machinery — Prevention of unexpected start-up
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N 1050, Safety of machinery — Principles for risk assessment

N _1088:1995, Safety of machinery — Interlocking devices associated with guards — Principles for design
and selection

EN 1672-2:20089, Food processing machinery — Basic concepts — Part 2: Hygiene requirements

N 1760-1|, Safety of machinery — Pressure sensitive protective devices — Part 1: General principles for the
design and testing of pressure sensitive mats and pressure sensitive floors

N 1760-4, Safety of machinery — Pressure sensitive protective devices — Part 2: General principles for the
design and testing of pressure sensitive edges and pressure sensitive bars

N 13478, Safety of machinery — Fire prevention and protection

EN 60204-1:1997, Safety of machinery — Electrical equipment of machines — Part 1: General requirements
(IEC 60204-1:1997)

N 60529, Degrees of protection provided by enclosures (IP code) (IEC 60529:1989)

EN 61310-1:1995, Safety of machinery — Indication, marking and actuation — Part 1: Requirements for
visual, auditory and tactile signals (ISO 61310-1:1995)

N 61310-3, Safety of machinery — Indication marking and actuation — Part 3: Requirements for the
location and operation of actuators (ISO 61310-3:1999)

EN 61496-1:2004, Safety of machinery — Electro-sensitive protective equipment — Part 1: General
requirements and tests (ISO 61496-1:2004, modified)

CLC/TS 61496-3, Safety of machinery — Electro-sensitive protective equipment — Part 3: Particular
requirements for Active Opto-electronic Protective Devices responsive to Diffuse Reflection (AOPDDR)
_ 1496-3:2001)

N 61508-1|, Functional safety of electrical/electronic/programmable electronic safety-related systems —
Part 1: General requirements (|EC 61508-1:1998 + Corrigendum 1999)

N _61508-4, Functional safety of electrical/electronic/programmable electronic safety-related systems —
Part 2: Requirements for electrical/electronic/programmable electronic safety-related systems (IEC 61508-
2:2000)

N _61508-3, Functional safety of electrical/electronic/programmable electronic safety-related systems —
Part 3: Software requirements (JEC 61508-3:1994 + Corrigendum 1999)

EN 62061:2005 Safety of machinery — Functional safety of safety-related electrical, electronic and
programmable electronic control systems (JEC 62061:2008)

EN ISO 3744:1995, Acoustics — Determination of sound power levels of noise sources using sound
pressure — Engineering method in an essentially free field over a reflecting plane (ISO 3744:1994

EN ISO 3746:1995, Acoustics — Determination of sound power levels of noise sources using sound
pressure_— Survey method using an enveloping measurement surface over a reflecting plane
746:1998

EN 1SO 3747:2000, Acoustics — Determination of sound power levels of noise sources using sound
pressure — Comparison method for use in situ (|ISO 3747:2000

EN 1SO 4871:1996, Acoustics — Declaration and verification of noise emission values of machinery and

equipment (JSO 4871:1996)
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EN _1SO 9614-2:1996, Acoustics — Determination of sound power levels of noise sources using sound
intensity — Part 2: Measurement by scanning (ISO 9614-2:1996)

EN 1SO 11201:1994, Acoustics — Noise emitted by machinery and equipment — Measurement of emission
sound pressure levels at a work station and _at other specified positions — Engineering method in an
essentially free field over a reflective plane (JISO 11201:1995)

EN 1SO 11202:1995, Acoustics — Noise emitted by machinery and equipment — Measurement of emission
sound pressure levels at a work station and at other specified positions — Survey method in situ
11202:1995

EN 1SO 11204:1995, Acoustics — Noise emitted by machinery and equipment — Measurement of emission
sound pressure levels at a work station and at other specified positions — Method requiring environmental
corrections (1ISO _11204:1994)

EN ISO 12001:1996, Acoustics — Noise emitted by machinery and equipment - rules for the drafting and
presentation of a noise test code (SO _12001:1996)

EN 1SO 12100-1:2003, Safety of machinery — Basic concepts, general principles for design — Part 1: Basic
terminology, methodology SO 12100-1:2003)

EN ISO 12100-2:2003, Safety of machinery; basic concepts, general principles for design — Part 2:
Technical principles SO _12100-2:2003)

EN ISO 14122-1:2001|, Safety of machinery — Permanent means of access to machinery — Part 1: Choice
of fixed means of access between two levels (ISO 14122-1:2001)

EN ISO 14122-2, Safety of machinery — Permanent means of access to machinery — Part 2: Working
platforms and walkways (ISO 14122-2:2001)

EN _1SO 14122-3, Safety of machinery — Permanent means of access to machinery — Part 3: Stairs,
stepladders and guard-rails (SO _14122-3:2001)

N ISO 14122-4, Safety of machinery — Permanent means of access to machinery — Part 4: Fixed ladders
SO 14122-4:2004)

IEC 60417-1:2002, Graphical symbols for use on equipment — Part 1: Overview and application

SO 7000, Graphical symbols for use on equipment — Index and synopsis
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in Clause 3 of EN ISO 12100-1:2003,
N 415-1:2000 and the following apply.

3.1 Definition of terms

3.1.1
pack, package
assembly of product and packaging materials produced by a packaging machine

31.2
group package
package comprising a number of products, grouped together for distribution

NOTE Group packages include cases, trays, crates and carton board sleeves

313
secondary package
package comprising one or a number of products, grouped together for distribution

NOTE Secondary packages include cases, trays, crates and carton board sleeves

314
product
substance, article or articles (including packs or packages) that are handled in the packaging machine

315
packaging material
material used to make a package

EXAMPLE corrugated board, carton board

3.1.6
carton

container that is made from carton board, generally between 250 um and 1 000 um in thickness, and is
usually delivered to the user in the form of a carton blank or folded and side seam glued

317
carton blank
individual carton in the flat after cutting and creasing and with the strippings removed

3.1.8

carton tray

rectangular open carton with sides and ends made from carton board generally between 250 um and
1 000 um in thickness and usually delivered to the user in the form of a carton blank

3.1.9

carton board

paper board used for folding cartons generally between 250 um and 1 000 um thick and pliable enough so
that it can be folded along score lines without cracking the material

3.1.10

case

container, which is generally made from corrugated board that is used to contain groups of packages and is
delivered to the user in the form of a glued or stitched case or a flat blank
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3.1.11
corrugated board
material comprising one or more sheets of fluted paper stuck between flat sheets of paper

3.1.12

tray

open topped container, typically made from carton board or corrugated board and supplied to the user as a
flat blank or pre-glued and folded

3.1.13

tuck erection

process in which carton board or corrugated board packages are formed or closed by pushing pre-cut tabs
into slots

3.1.14

side seam

longitudinal seal which is made, usually by the carton or case manufacturer by stapling, heat-sealing or
applying adhesive, when a carton or case blank is formed into a flat carton or case

3.1.15

wraparound case

case, usually made from corrugated board, which is supplied to the user as a flat blank and is folded and
glued around the product in a wraparound case packing machine to produce the finished pack

3.1.16

wraparound lid

lid, usually made from corrugated board, which is supplied to the user as a flat blank and is folded and glued
around a group package in a wraparound lidding machine to produce the finished transit pack

3.1.17

wraparound sleeve

package, usually made from either carton board or corrugated board, which is supplied to the user as a flat
blank and is folded and secured around the product in a wraparound sleeving machine to produce the
finished pack

3.1.18

wraparound tray

tray, usually made from corrugated board, which is supplied to the user as a flat blank and is folded and
glued around the product in a wraparound tray packing machine to produce the finished pack

3.1.19
cold adhesive
adhesive that is liquid at room temperature, e.g. PVA adhesive

3.1.20
PVA adhesive
water dispersible emulsion adhesive made from polyvinyl acetate

3.1.21
hot melt adhesive
adhesive that is solid at room temperature and which is melted and applied at elevated temperature

3.1.22

pressure sensitive tape

tape usually made from a thin plastic film, which is coated in an adhesive that requires only pressure to form
a bond
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3.1.23

pre-gummed tape

tape usually made from paper, which is coated with an adhesive that forms a bond when water and pressure
is applied

3.1.24

staples
U shaped metal closures that are forced through a material and then bent over to form a seal

3.1.25

change parts

machine parts designed to handle a specific product, packaging material or pack size, that need to be
changed when the machine is set up to handle a different product, packaging material or pack size

3.1.26

hand operated

machine functions or modes where the only power source is directly applied manual effort

3.1.27

magazine

mechanical assembly designed to hold stacks of cartons, carton blanks, leaflets, labels, lids or stackable
containers

3.2 Description of group and secondary packaging machines

Group and secondary packaging machines are machines that group together a collation of products for
transit purposes or erect or seal group packages. Group packages include cases, trays, crates, and sleeves.

3.21 Machines for erecting packaging materials

3.21.1 tray erecting machine: packaging machine that erects trays, usually from pre-cut
corrugated board or carton board blanks. The characteristic features are:

- blank magazine;
- blank extracting mechanism;
- blank transport mechanism;

- forming assembly (including sealing)
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Figure 1 — Tray erecting machine

3.2.1.2 case erecting machine: packaging machine that erects side seamed cases, usually made
from corrugated board. The characteristic features are:

case blank magazine;

- blank extracting mechanism;

- blank transport mechanism;

- case erecting mechanism,;

- flap folding mechanism;

- flap closing and sealing device.

In a semi-automatic case erecting machine, flap folding, closing and sealing are machine operations.
The other functions are hand operated.
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Figure 2 — Case erecting machine

3.2.2 Product loading/unloading machines

3.2.2.1 drop packing machine: packaging machine that assembles groups of products and loads
them into group packages by gravity. The characteristic features are:

- in-feed conveyor;

- product collating mechanism;

collation assembly mechanism;

- case/crate/tray transport mechanism
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Figure 3 — Drop packing machine

3.2.2.2 place packing/unpacking machine: packaging machine that grips groups of products and
either places them vertically into or removes them from group packages. The characteristic features
are:

- in-feed conveyor;

- product collating mechanism;

- product loading mechanism;

- case/crate/tray transport mechanism
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Figure 4 — Place packing/unpacking machine

3.2.2.3 horizontal case loading machine: packaging machine that assembles groups of products
and loads them horizontally into group packages, usually pre-erected cases. The characteristic
features are:

- in-feed conveyor;

- product collating mechanism;

- product loading mechanism;

- case funnel;

- discharge conveyor
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Figure 5 — Horizontal case loading machine

3.2.3 Machines for sealing packages

3.2.3.1 case gluing machine: packaging machine that closes cases, usually made from corrugated
board, and seals them with adhesive. The characteristic features are:

- case transport mechanism;
- flap folding mechanism;
- adhesive application mechanism;

- case flap closing and sealing mechanism

Figure 6 — Case gluing machine
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3.2.3.2 Case taping machines

Packaging machines that close cases, generally made from corrugated board, and seal them with
pressure sensitive (self-adhesive) or pre-gummed paper tape.

The characteristic features are:
- case transport mechanism,;
- one or more tape applicators.
This European Standard identifies four types of case taping machine:

3.2.3.2.1 manually adjusted case taping machines with no flap tucking: these machines
work automatically and apply tape to the top and/or bottom of a case that has its top flaps
folded down. These machines can be adjusted manually to accommodate different sizes of
case

3.2.3.2.2 self adjusting case taping machines with no flap tucking: these machines work
automatically and apply tape to the top and/or bottom of a case which has its top flaps folded
down. These machines adjust automatically to the height and width of the case that is
presented to them

3.2.3.2.3 manually adjusted case taping machines with flap tucking: these machines
accept cases with their top flaps open, automatically fold down the top flaps and apply tape
to the top and/or bottom of the case. These machines can be adjusted manually to
accommodate different sizes of case

3.2.3.2.4 fully automatic case taping machines: these machines accept cases of varying

dimensions with their top flaps open and automatically fold down the top flaps and apply
tape to the top and /or bottom of the case
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Figure 7 — Tape sealing machine

3.2.3.3 case stapling machine: packaging machine that closes cases, usually made from
corrugated board, and seals them with metal staples. The characteristic features are:

- case transport mechanism;

- one or more staple applicators
3.2.3.4 wraparound lidding machine: packaging machine that closes group packages, usually
deep wall trays, by folding a corrugated board blank around the open top of the pack and securing it
with adhesive. The characteristic features are:

- blank magazine;

- blank extracting mechanism;

- blank transport mechanism;

- adhesive application device;

- group packaging transport mechanism;

- flap folding mechanism;

- lid compression mechanism
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Figure 8 — Wraparound lidding machine

22 Documents

Document Sharing Hub

Full document details: BS EN 415-7:2006+A1:2008


http://www.avadocuments.com/doc/bs-en-415-7-2006-a1-2008
http://www.avadocuments.com/doc/bs-en-415-7-2006-a1-2008

BS EN 415-7:2006+A1:2008
EN 415-7:2006+A1:2008 (E)

3.2.4 Group package form, fill and seal machines

3.2.4.1 wraparound tray packing machine: packaging machine that groups products together and
forms a pre-cut tray blank around them. The characteristic features are:

tray blank magazine;

- in-feed conveyor;

- transport mechanism;

- tray blank extracting mechanism;
- product loading mechanism;

- tray flap tuck devices;

- tray closing and sealing devices;

- tray discharge conveyor

Figure 9 — Wraparound tray packing machine
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3.2.4.2 wraparound case packing machine: packaging machine that groups packages together and forms
a pre-cut case blank around them. The characteristic features are:

case blank magazine;

- in-feed conveyor;

- transport mechanism;

- case blank extracting mechanism;
- product loading mechanism;

- case flap tuck devices;

- case closing and sealing devices;

- case discharge conveyor

Figure 10 — Wraparound case packing machine
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3.2.4.3 horizontal case packing machine: packaging machine that groups products together and
loads them horizontally into side seamed cases, which are then closed within the machine. The
characteristic features are:

- case blank magazine;

- product in-feed conveyor;

- transport mechanism;

- case blank extracting mechanism;

- case erecting mechanism;

- mechanism to load product from the side of the case;

- case flap tuck devices;

- case closing and sealing devices;

- case discharge conveyor

o

Figure 11 — Horizontal case packing machine
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3.2.4.4 top load case packing machine: packaging machine that groups products together and loads them
vertically through the top of side seamed cases which are then closed within the machine. The characteristic
features are:

- case blank magazine;

- product in-feed conveyor;

- transport mechanism;

- case blank extracting mechanism;

- case erecting mechanism;

- mechanism to load product from the top of the case;

- case flap tuck devices;

- case closing and sealing devices;

- case discharge conveyor

N

Figure 12 — Top load case packing machine
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3.2.4.5 bottom load case packing machine: packaging machine that groups products together and
loads them vertically through the bottom of side-seamed cases which are closed within the machine.

The characteristic features are:

- case blank magazine;

- product in-feed conveyor;

- transport mechanism;

- case blank extracting mechanism;

- case erecting mechanism;

- mechanism to load product from underneath the case;

- case flap tuck devices;

- case closing and sealing devices;

- case discharge conveyor

\

Figure 13 — Bottom load case packing machine
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4 Hazards on group and secondary packaging machines

4.1 General

This clause lists all the significant hazards, hazardous situations and events that can be found on typical
group and secondary packaging machines.

Before using this European Standard, the manufacturer shall establish that the hazards on his machine
correspond to the hazards described in this European Standard.

If the manufacturer identifies hazards that are not listed in this clause, he shall assess those hazards by

using the principles detailed in EN_1050.

The hazards on a specific machine can vary depending on its working principle; the type, size and mass of
the product; the packaging material; auxiliary equipment attached to the machine and the environment in
which the machine is used.

The hazards that occur on most group and secondary packaging machines are listed in 4.2 and the hazards
that are specific to particular types of group or secondary packaging machine are listed in 4.3 to 4.8.

Six machines have been selected as being typical of a group of machines and for each of these machines a
risk assessment has been carried out and appropriate methods of safeguarding proposed in Clause 5. The
machines selected are as follows:
- tray erecting machine (3.2.1.1);
- case erecting machines (3.2.1.2):
- semi-automatic;
- fully automatic;
- place packing machine (3.2.2.2 and representative of 3.2.2.1);
- horizontal case loading machine (3.2.2.3);
- case taping machine (3.2.3.2 and representative of 3.2.3.1 and 3.2.3.3):
- manually adjusted taper without flap tucking;
- self adjusting taper without flap tucking;
- manually adjusted taper with flap tucking;

- fully automatic case taper;

- wraparound case packing machine (3.2.4.2 and representative of 3.2.3.4, 3.2.4.1, 3.2.4.3,
3.2.4.4 and 3.2.4.5).
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4.2 General group and secondary packaging machine hazards

4.21 General

The following hazards occur on most group and secondary packaging machines:
4.2.2 Mechanical hazards

4221 Moving parts
Group and secondary packaging machines may incorporate moving parts which present a variety of

mechanical hazards including crushing, shearing, cutting, entanglement, friction and drawing-in. Some of
these hazards may persist after the power supply has been cut off due to stored energy.

4.2.2.2 Pneumatic and hydraulic equipment
Pneumatic and hydraulic equipment presents crushing, shearing, ejection of parts and injection of fluids
hazards. Stored energy in pneumatic or hydraulic systems may cause mechanisms to move unexpectedly

even when power supplies are disconnected. In addition hydraulic oil and pneumatic lubricating oil present a
potential fire hazard and can contaminate agri-foodstuffs.

4.2.2.3 Slip, trip and fall hazards

Slip accidents can occur if liquids or solids from the machine e.g. lubricants, packaging materials or the
product, spill onto traffic routes, work stations or means of access around the machine.

Trip accidents may occur if parts of the machine protrude beyond the machine frame at low level, or if cables
and pipes associated with the machine are installed without proper consideration of tripping hazards.

Falls may occur if people climb or stand on parts of the machine above floor level, e.g. for magazine loading,
size changing, maintenance or cleaning.

4.2.2.4 Loss of stability

If group or secondary packaging machines become unstable and move unexpectedly or fall over they can
cause crushing and impact injuries. Loss of stability can occur in the following circumstances:

a) while the machine is in operation for example:
a. if components are unbalanced;
b. if the centre of gravity of the machine is high relative to its base area;
c. if someone stands on the machine.
b) while the machine is being moved, for example:
a. if the manufacturer’s lifting instructions are not followed;

b. on machines fitted with wheels if the machine is moved on a slope or uneven surface.
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4.2.2.5 Hazards from moveable guards
Movable guards may present crushing, shearing and impact hazards when they open or close if they have a
high mass or move under gravity. If excessive effort is necessary to operate the guard and/or it is located in

an unfavourable position, the operator may sustain strain injuries or damage to health. Powered guards may
present crushing, shearing and impact hazards.

4.2.3 Electrical hazards

4.2.31 Electrical equipment

Electrical equipment on the machine generates a potential electric shock and burn hazard and in the
presence of combustible materials there is a potential fire hazard. Electrical systems may act as an ignition
source. In the presence of flammable substances or products which may create explosive atmospheres, this
could give rise to an explosion hazard.

If liquids, e.g. product spillage or cleaning substances like water, come into contact with the electrical
conductors, there is a risk of electric shock.

4.2.3.2 Electrostatic phenomena
Electric shock hazards can arise if parts of the machine or materials are electrostatically charged e.g. a

plastic guide rail that is rubbed by passing products. Electrostatic discharge can be a source of ignition in the
presence of flammable substances or explosive atmospheres.

4.2.4 Thermal hazards

Parts of the machine e.g. sealing mechanisms and drive motors, which have high surface temperatures, may
cause burning hazards. See for details of the burn thresholds for different materials and contact
times.

The burning hazard will usually continue to exist for a period of time after power has been disconnected.

4.2.5 Noise

Noise generated by group and secondary packaging machines can result in:
- permanent hearing loss;

- tinnitus;

- tiredness, stress etc.;

- other effects such as loss of balance, loss of awareness;

- interference with speech communication;

- inability to hear acoustic warning signals.
4.2.6 Hazards from products and materials

42.61 Hazards generated by products
Group and secondary machines are used to pack a wide range of products, some of which may be

potentially hazardous to persons operating or in the vicinity of the packaging machine during normal
operation or if a package containing a hazardous substance is damaged in the packaging machine.
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Hazards generated by the product can include:

a) ingestion of harmful substances e.g. insecticides, aggressive or harmful chemicals, pharmaceuticals;
b) fire or explosion e.g. flammable liquids, explosives, dusty products;

c) biological hazards e.g. vaccines;

d) impact by ejected packaging materials or products e.g. broken glass;

e) electric shock from electrostatic discharges, e.g. products rubbing against plastic guide rails.

4.2.6.2 Hazards generated by packaging materials

Group and secondary packaging machines are intended to use a range of packaging materials, which can
present the following hazards:

a) inhalation of harmful or unpleasant smoke or vapours from overheated or burning materials e.g. hot melt
adhesive;

b) inhalation of harmful or unpleasant dusts, e.g. from paper;
c) cuts from handling packaging materials e.g. corrugated board;

d) fire due to overheating of combustible packaging materials, e.g. hot melt adhesive and paper.

4.2.7 Hazards due to neglecting ergonomic principles

Hazards to safety and health can occur when people are carrying out the following activities: on group and
secondary packaging machines:

a) operation e.g. assuming a bad posture, mental overload or mental underload including the use of manual
controls that have inadequate design, location or identification;

b) operation, cleaning and maintenance of machines under poor lighting conditions;
c) loading packaging materials e.g. assuming a bad posture, using excessive effort, fatigue;

d) loading products or unloading packages e.g. assuming a bad posture; performing unnatural hand or arm
movements, using excessive effort, mental overload or mental underload;

e) size and product changing, e.g. assuming a bad posture, using excessive effort;
f) cleaning the machine e.g. assuming a bad posture, using excessive effort;
g) maintenance e.g. assuming a bad posture, using excessive effort;

h) moving the machine e.g. using excessive effort, fatigue.
4.2.8 Hazards caused by failures

4.2.8.1 Failure of power supplies
The following hazards can occur on group or secondary packaging machines if their power supplies fail.

a) uncontrolled lowering or falling of machine assemblies or product e.g. if vacuum is used to hold products;
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