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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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ISO

for graphic technology equipment and systems:

F[governmentat, In_liaison with 150, also take part In the Work. SO collaborates close
national Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

main task of technical committees is to prepare International Standards. Draftxnternationa
rnational Standard requires approval by at least 75 % of the member bodies'casting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

12643-4 was prepared by Technical Committee ISO/TC 130,.Graphic technology.

the intent of ISO/TC 130 that this first edition of 1SO 12643-4 become applicable to new
ufactured from 2011-01-01.

12643 consists of the following parts, under the general title Graphic technology — Safety re

Part 1: General requirements

Part 2: Prepress and press equipment-and systems
Part 3: Binding and finishing equipment and systems
Part 4: Converting equipmernt and systems

Part 5: Stand-aloneplaten presses

y with the

rnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Standards

bted by the technical committees are circulated to the member bodies for‘voting. Publication as an

ct of patent

equipment

bquirements
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Introduction

The purpose of this part of ISO 12643 is to reduce the risk of injury to operating personnel working on
converting equipment.

This part of ISO 12643 provides requirements for the design and construction of converting equipment used in

the packag
other parts
requiremen

During the

into considgration. An effort has been made to take into consideration the requirements .ofymany count

recognizing
requiremen

This part of

ANSI/PMM
Machinery

EN 1010-4,
converting

EN 1010-5,
converting
conversion

B printing, converiing and graphic technology Idusiries. It covers equipment not addressed by
of ISO 12643. It is intended to be used in conjunction with 1ISO 12643-1 and provides additi
s that are specific to converting equipment.

Hevelopment of this part of ISO 12643, existing relevant standards of other countries were tg

that national standards or laws may dictate national requirements. Cases-where a nati
was known to differ from this part of ISO 12643 have been noted.

ISO 12643 was developed to harmonize the following US and European-safety standards:
B155.1, Safety Requirements for Packaging Machinery and Packaging-Related Conve
Safety of machinery — Safety requirements for the design-and construction of printing and p
machines — Part 4: Bookbinding, paper converting and.finishing machines

Safety of machinery — Safety requirements for the design and construction of printing and p

machines — Part 5: Machines for the produgtion of corrugated board and machines for
of flat and corrugated board

the

bnal

ken

ries,

bnal

ting

hoer

hper

the

Vi
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Graphic technology — Safety requirements for graphic
technology equipment and systems —

Part 4:

Canverting equipment and systems

1 |Scope

Thig part of ISO 12643 provides safety requirements for the design and construction of converting equipment
usefl in the package printing, converting and graphic technology industries: It is applicable tg converting
equjpment not covered by other parts of ISO 12643. It is intended to be used in conjunction with [the general
reqlirements given in ISO 12643-1.

2 [Normative references

The| following referenced documents are indispensabléZfor the application of this document{ For dated
references, only the edition cited applies. For undated references, the latest edition of the|referenced
docpment (including any amendments) applies.

ISO[12643-1, Graphic technology — Safety requirements for graphic technology equipment and|systems —
Part 1: General requirements

ISO[13732-1, Ergonomics of the thermal~environment — Methods for the assessment of human rg¢sponses to
contact with surfaces — Part 1: Hot surfaces

ISO|13849-1, Safety of machinery — Safety-related parts of control systems — Part 1. General pyinciples for
design

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

ISO[ 13855, Safety)of machinery — Positioning of protective equipment with respect to the approach speeds of
parts of the humah body

ISO[ 13857 ~Safety of machinery — Safety distances to prevent hazard zones being reached by upper and
lower limbs

ISOT4TTY, Safely of machinery — Interlocking devices associated with guards — Principles for design and
selection

ISO 14122-3, Safety of machinery — Permanent means of access to machinery — Part 3: Stairs, stepladders

and

IEC

guard-rails

60529, Degrees of protection provided by enclosures (IP code)

IEC 62061, Safety of machinery — Functional safety of safety-related electrical, electronic and programmable
electronic control systems

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

© 1SO 2010 — All rights reserved
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 12643-1 apply.

4 Equipment covered by this part of ISO 12643

4.1 General

This part of ISO 12643 covers a variety of equipment used in printing plants and converting operations. Those
used primafily in a converting operation are listed in 4.2, while those that may be used in a printing opgeration
covered in ¢ther parts of ISO 12643 are listed in 4.3.

4.2 Machines used primarily in a converting operation

Machines used primarily in a converting operation include the following:
— machirery for the production of envelopes;

— machirery for the production of corrugated board;

— foldingibox gluer machines;

— in-line machines;

— automatic flatbed punching machines;

— tube-w|nding machines;

— box-making machines;

— finishing/window equipment;

— hole pynching machines;

— lamina{ing machines/laminators;

— pre-fegding/stack-turning-machines.

4.3 Machines used in-both printing and converting processes
Machines used in both/printing and converting processes include the following:

— label printing machines (see also ISO 12643-1 and ISO 12643-2);

— coating machines (see also ISO 12643-3);

— curing and drying machines (see also ISO 12643-2);

— cutters, creasers and die-cutters (see also ISO 12643-3);

— rewinding/roll equipment/slitting and rewinding equipment (see also ISO 12643-1);

— embossing equipment (see also ISO 12643-2 and ISO 12643-5);

— tension control equipment (see also ISO 12643-1).

2 © 1SO 2010 — All rights reserved
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5 Machinery for the production of corrugated board
5.1 All machines

5.1.1 General

An example of a corrugating machine is shown in Figure 1.

3—E— ! : T — e ———
Bt L e e I
3 H o s . . 3 « [N
KKK X 77X
1 4 2 4 1 1 4 o)

13 14
Key,|

1 unwind 6  heating section 11 web diverter

2 |single facer 7 «pulling section 12 sheeter

3 |bridge 8.\ _Jrotary shears 13 upstacker

4 |preheater 9~ pulling unit 14 downstacker

5 | gluing machine 10 slitter-scorer unit

Figure 1 — Principle of a machine for the production of corrugated board

5.1.2 Emergency stop

Emérgency stop devices shall be provided on each motion control station. Emergency stop devi¢es shall be
no more than 15 m apart.

Emergency stop devices shall stop the motion of the entire machine.

EXCEPTION — The glue rollers of the gluing unit may continue running if the danger points on the
gluing unit are safeguarded by guards.

© 1SO 2010 — All rights reserved 3
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5.1.3 Zon

e control with stop/safe devices

Where stop/safe devices are provided, the following requirements apply:

stop/safe actuators shall be marked such that they clearly indicate the section to which they apply;

— signal processing shall comply with PL, d of ISO 13849-1 or SIL 2 of IEC 62061.

Where the machine is configured into control zones, they shall be as follows (see Figure 2):

a) one control zone for each single-facer group (unwind of liner with preheater, single facer, unwind of

corrugated web);

b) oneco

One or mor

htrol zone for the liner unwind before heating up to stacker device.

b stop/safe devices shall be provided in each control zone.

Key
1
2
3

first con

second
third co

514 Acc

Access stai

trol zone for first single-facer group
icontrol zone for second single-facer group
htrol zone for liner unwind up to stacker device

Figure 2 — Controlizones

ess stairs and walkways

s and walkways shall comply with ISQ_12643-1.

5.1.5 Steam pipes

Steam pipe
working lev

5 that can be accessed fronrany working level shall be insulated up to a height of 2,70 m from
b| for protection againstburning.

5.1.6 Gudrding access points between system components

Accessible
accordance
heating and

areas between system components shall be guarded by means of fixed or interlocking guard
with ISOQ\12643-1 if a hazard point can be reached, e.g. the area between a gluing machine a
pulling-section.

the

s in
hd a

5.1.7 Audible start-up warning

Corrugating machines shall have an audible warning system that complies with ISO 12643-1.

5.2 Unwinding stations

5.21

General

Means shall be provided to ensure that reel cores, which might be stuck to a reel cone, can be safely

removed, e.

g. using an automatic reel core ejector that pushes the core away from the cone.

© 1SO 2010 — All rights reserved
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5.2.2 Safeguarding automatic reel loading
The area where automatic reel loading takes place shall be safeguarded in accordance with ISO 12643-1.

See Figure 3 for an illustration of the positioning of electro-sensitive protective devices (ESPDs) for this
equipment in accordance with the requirements of ISO 12643-1.

Dimensions in millimetres

S
(Fa)
+
2 2
o
v
4

Key,|

1 ESPD

2 | photoelectric beam of the ESPD

3 |additional ESPD

4 | material reel

Figure 3 — Unwinding station, automatic reel loading

5.2.3 Chuckingicones and lifting arms

Thel| hold-te-ruh speeds for inserting the chucking cones and moving the lifting arms may be ipcreased to
15 m/min\maximum if the hold-to-run buttons are located at a minimum distance of 850 mm from the lifting
armps¢

5.2.4 Braking systems

The blowers for the braking systems on unwinding stations shall have at least the degree of protection IP 23,
as specified in IEC 60529. Accumulation of inflammable dust in the brakes shall be prevented.

NOTE The accumulation of inflammable dust in the brakes can be reduced if the louvres provided in the ventilator
housing open to the bottom while the lifting arms are in operating position.

© 1SO 2010 — All rights reserved 5
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5.3 Splicers

5.3.1 Guarding hazard points

On splicers, any hazard points between the dancer roller carriage and guide rollers, and between the dancer
roller and fixed parts of the machine shall be avoided by design measures or be safeguarded (see Figure 4).

If safeguarding by distance, the following requirements apply:

— a minimum distance of 25 mm if the hazard points are at a height greater than 2,20 m;

— a minimum distance of 120 mm if the hazard points are at a height less than or equal to 2,20 m.

Safeguarding may also be achieved by the use of guards in accordance with ISO 12643-1 or safety devjces
with approdch reaction (e.g. trip devices, pressure-sensitive mats, electro-sensitive devices).

5.3.2 Dancer roller
The movenjent of the dancer roller into position for web threading shall be safeguarded.
Where holdtto-run control is used for safeguarding, the hold-to-run speed shall not exceed 15 m/min.

The in-runrling nips on the dancer roll carriage wheels shall be safeguarded by fixed guards that meef the
requiremengs of ISO 12643-1.

Key

1 paper web

2 guide rollers
3 dancer roller
4 gluing unit

Figure 4 — Splicer

6 © 1SO 2010 — All rights reserved
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On splicers, hazard points between the movable suction bar and fixed machine parts shall be prevented by
safety measures or be safeguarded (see Figure 4). Safeguarding can be achieved by one or more of the
following measures:

providing a minimum distance of 25 mm for danger points above 2,20 m and of 120 mm for heights less

than or equal to 2,20 m;

a hold-to-run control meeting the requirements of ISO 12643-1, if it is possible to observe
points and hazard zones form the point of operation of the hold-to-run control;

the hazard

The

5.3.4 Knife

The

5.3.

limiting the force of the movable glue bar to 300 N and the travel speed of the carriage to-15 m

control panel for operating the glue bar shall be provided with an emergency stop button.

cutting edge of the knife shall be safeguarded in the rest position.

5 Pneumatic and hydraulic control systems

valMe shall be supplied to ensure that the knife remains in.the safe position in case of leakg

bre

5.3.

Where the machine frame of the splicer is lowersthan 2 m at the sides (as measured from the f

edg
5.3.

If p
pro

5.3.
A rd

enti
sing

5.4

Wh\Ire pneumatic or hydraulic control systems are used for starting the cutting cycle, a safety-

kage.

b Frame edges

bs shall be provided with black-yellow padding for protection against impacts.

7 Splicers in elevated positions

reparation of the movable suction bar cannot be accomplished from floor level, safe acce
ided.

B Warning lights

e period of gutomatic motion. The integration of the status lights into the control syste
le-channel,e.g. via an electronic control system.

Preheater

/min.

rated check
ge or hose

oor), frame

ss shall be

d warning light shall flash for 2 s prior to the initiation of the automatic splicing operation and during the

m may be

5.4.

 Anrunninani

The in-running nips between the wrap roller and the preheating cylinder, and between the wrap roller and
fixed machine parts or guide rollers (see Figure 5), shall be safeguarded by one or more of the following
measures:

using the minimum distance of 120 mm;

guarding in accordance with ISO 12643-1.

© 1SO 2010 — All rights reserved
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445!

JONY

Key
preheating cylinder
paper wgb
wrap rollgr
guide roller

A WODN -

Figure 5~ Preheater, side view

5.4.2 In-r4nning nips between preheating cylinder and cross beams

The in-runnjng nips between the preheating cylinder and any cross beam shall be safeguarded by maintaiping
a minimum [distance of 300 mm,

5.4.3 Wrap roller and wrap-arms
The drives for the wrap,toller shall be safeguarded by fixed guards completely enclosing the drives.

Rotating wripp armis’(see Figure 6, item 2) shall be designed such that any openings in the wrap arms dg not
create a shearing hazard.

The distance (see Figure 6, d) between the preheating cylinder and the rotating arm shall be 6 mm or less or
30 mm or more.

The hazard point between the rotating arms and the machine side frame shall be safeguarded (see Figure 6,
items 2 and 4) by one or both of the following measures:

— a hold-to-run control of at least PL, ¢ of ISO 13849-1 or SIL 1 of IEC 62061 as specified in ISO 13849-1;

— a minimum distance of 120 mm and designing the rotating arm or machine side in such a way that parts
of the body are deflected by the arm when rotating at its maximum circumferential speed of 5 m/min.

8 © 1SO 2010 — All rights reserved
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&
\I\)

T
\

\
\

 J
A
 J
A

Key

1 |wrap roller

2 |rotating arm

3 |preheating cylinder

4 |machine frame

d |distance between preheating cylinder/and rotating arm

Figure 6 — Preheater, feeding side
5.44 Hot surfaces

As fhe temperature of\preheating cylinders may be higher than 65 °C, warning signs indicating the hot
surfpces shall be fitted to both sides of the preheater. Operators working near the preheater| shall wear
appfopriate persenal protection equipment to protect against burns.

5.4.p Walkways

If walkways with fall-off protection are located near preheaters, the distance between the fall-off protection and
mo W

For fall-off protection and walkways, see ISO 12643-1.

5.5 Single facer

5.5.1 In-running nips

On single facers where the web is fed through a webbing slot, if it is impossible to apply the safety distances
specified in 1ISO 13857 (as required by ISO 12643-1), a safety distance of 300 mm shall be observed for gaps
with a width of more than 20 mm and less than or equal to 40 mm.

© 1SO 2010 — All rights reserved 9
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The in-running nips between the corrugating rollers and fixed machine parts shall be safeguarded by fixed
guards. The hazard point between the corrugating roller and the cross beam with scrapers is considered to be
safeguarded if the clearance between the corrugating roller and the cross beam is at least 25 mm and the
clearance between the scrapers is no more than 60 mm (see Figure 7).

Dimensions in millimetres

25

Y
A

Key
upper cofrugating roller
lower cofrugating roller
scraper
cross beam

feeding df paper web

a b WON =

Figure 7 — Corrugating rollers with scraper (front and side views)

5.5.2 Corfugating rollers

Where corrligating rollers are removed for changing, means of transport shall be provided that allow easy|and
safe changing of rollers,

When nois¢ enclesures are used, they shall be designed in such a way that loading and unloading of| the
corrugating|rollers is not impeded.

5.5.3 Hazard points during roller change

Any hazard points that can be accessed after removal of, or during changing of, corrugating rollers shall be
safeguarded in accordance with ISO 12643-1.

Where corrugating rollers are mounted on an indexing turret, any movement of the turret shall be under

hold-to-run control with displacement limited to a maximum of 75 mm or with a maximum operating speed of
5 m/min.

10 © 1SO 2010 — All rights reserved
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5.5.4 In-running nip between pressure roller or pressing belt and corrugating roller

The in-running nip between the pressure roller or pressing belt and the corrugating roller (see Figure 8) shall
be safeguarded by fixed guards.

The crushing point created by the lowering of the pressure roller contacting the corrugating roller shall be
safeguarded by a guard in accordance with ISO 12643-1 or by using a horizontal safety distance of 1 000 mm
from the hazard point (see Figure 8).

In-running nips on the pressing belt shall be safeguarded by fixed guards.

5.5.% Belt breakage

On the delivery side of the single-faced corrugated web (inclined belt conveyor side), a containment device
shall be provided to eliminate the risk of injury in the case of belt breakage.

Dimensions |n millimetres

1000 1-000
< B 1 4 < -
5 7
(A
/ —/4
3 N
4 \
\
,( 2 -
\\
2
a) Design using pressure roller b) Design using pressing belt
Key
1 pressure roller 5  pressing belt
2 |corrugating rollers 6 __in-running nip
3  corrugated web 7  in-running nip on pressing belt
4 liner

Figure 8 — Corrugating unit

© 1SO 2010 — All rights reserved 11
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5.5.6 Walkway
The walkway on the inclined belt conveyor side (see Figure 9, item 7) shall have fall-off protection towards the

corrugating rollers. Cross beams provided for fall-off protection shall be at a height of 1,10 m (see Figure 9,
item 6). Intermediate rails or toe boards are not required.

5.5.7 In-running nips between glue rollers

In-running nips between glue rollers or between glue rollers and corrugating rollers that are accessible when
the gluing unit is lowered shall be safeguarded by fixed guards in accordance with ISO 12643-1.

Where Iow*ring and raising the gluing unit is an automatic operation, the gluing unit shall not create (any
hazard points; otherwise, this movement shall only be carried out under hold-to-run control at a maximum
speed of 5 jm/min.

Where maifptenance or cleaning operations are carried out with the interlocking guard coveringithe gluing|unit
in an open position (see Figure 10), the glue rollers (applicator, scraper roll) shall only be allowed to rotate|at a
maximum gircumferential speed of 6 m/min. Glue rollers shall rotate in the same direction with no possibility of
access to ah in-running nip between corrugating roller and glue roller.

Dimensions in millimgtres

53 2, 2

v ]
\ | 1

Key

1 single facer 5 bridge

2  corrugated web 6 fall-off protection
3  lower belt 7  walkway

4  upper belt

Figure 9 — Single facer with inclined belt conveyor
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AW N -

5.5.

The)
safe

5.5.

The)
ISO

5.5.

The)

I1ISO 12643-4:2010(E)

corrugating roller
glue applicator
scraper roller
in-running nip
Figure 10 — Gluing-unit

B Hazard points between movable gluing unit and fixed machine part

hazard points between the movable gluingunit and fixed machine parts (machine fram
guarded by one of the following measures:

a hold-to-run control with at least PL, ¢ 6f ISO 13849-1 or SIL 1 of IEC 62061;
interlocking guards;

a minimum distance of 25 mm.

e) shall be

D Gluing unit cover

cover of the“gluing unit shall be designed to safeguard against gravity falls in accoifdance with
12643-1.

10 In-running nips between pulleys and fixed machine parts

both of the

in=running nips between pulleys and fixed machine parts shall be safeguarded by one or

following measures:

a)

b)

fixed nip bars designed in suitable sections and extending across the entire working width;

a minimum distance of 120 mm between pulleys or rollers and fixed machine parts.

If fixed nip bars are used, the clearance between the bar and the respective machine part shall not exceed

6m

m.

© 1SO 2010 — All rights reserved
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5.5.11 Steam pipes

When disengaging the steam couplings, the hazardous escape of pressurized steam shall be safeguarded by
the following measures:

couplin

safely.

g systems with relief valves on the ingoing and outgoing sides of the coupling; or

devices that ensure that the steam supply is cut off and steam is allowed to escape into the work area

Protection shall be provided to ensure that steam escaping unexpectedly during set-up is directed away from

personnel.

5.5.12 Warning signs

Single face

5.5.13 DriVv

Drives and
the fixed gu

5.5.14 Noise enclosures

Single face
automatical
inside the €
minimize th

NOTE |

Noise enclqg

5.6 Incli

5.6.1 In-r
The in-runn

The in-runr
pulleys in s

There shall
drawing in.

5.6.2 Acc

s shall be provided with signs warning of a burn risk from steam or hot parts.

es and drive shafts

drive shafts shall be safeguarded by fixed guards that contain a movable-guard or gate as pa
ard. The movable guard or gate shall be interlocked in accordance with SO 12643-1.

rs should be positioned inside noise enclosures. Thexdoors of the enclosure shall ¢
y. The enclosure shall be provided with signs pointing“odt the need to wear ear protection W
hclosure. The web feed and take-off openings providediin the noise enclosure shall be designg
e escape of noise into the workroom.

h Europe, single facers are required to be inside nois€ enclosures.

sures shall be designed such as to allow easy access for make-ready and inspection.
ned belt conveyor

inning nips

ng nips on belts shall bg safeguarded by fixed guards.

ing nip between‘the upper belt and the lower belt shall be safeguarded by off-setting the
ich a way thatthe minimum clearance between the two rollers is 120 mm (see Figure 9).

be no fixed ‘parts in this area and the belt tension shall be sufficiently low to minimize the ris

rt of

ose
hile
d to

two

k of

essible hazard points

Hazard points on the inclined belt conveyor that can be accessed from the bridge or the walkway shall be
safeguarded by fixed guards in accordance with ISO 12643-1.

5.7 Bridge

5.71

The in-runn

In-running nips

ing nips on belts shall be safeguarded by fixed guards in accordance with ISO 12643-1.

The in-running nips between drive rollers and guide rollers of the transport belts and fixed parts of the bridge
shall be safeguarded by fixed guards in accordance with ISO 12643-1.

14
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5.7.2 Slots

-4:2010(E)

The slots provided in the surface of the accessible part of a bridge shall not be wider than 50 mm. This

requirement does not apply to the walkways alongside the bridge.
NOTE Slots allow humidity to escape from the corrugated board.
5.7.3 Fall-off protection

Fall-off protection shall be provided on both sides of the bridge in accordance with ISO 14122-3.

5.7.4 Access stairs

Accpss stairs shall be provided for each section of the bridge. The maximum pitch. angle
ISO[14122-3 is 45°. However, the pitch angle may be increased to a maximum of 60°if justified by
of the risk analysis specified in ISO 12643-1. Access stairs shall be designed in accordance with 1§

Where access stairs connect to a walkway directly (i.e. without a platform), fall-off\protection (i.e.
cloges automatically shall be provided.

5.7.p Passage height underneath the bridge
The| passage height underneath the bridge shall be a minimum ef 2,10 m. Where this height

canpot be met for design reasons, the parts below this height shall be provided with black-yellow
protection against impacts.

5.8| Braking and web aligning section

Thel in-running nips between rollers and between rollers and fixed parts shall be safeguarded by t
measures:

— |the use of guards in accordance with ISO“12643-1; or

— | maintaining a minimum distance of 120 mm.
5.9| Gluing machine

5.9.1 Steps and handles

Steps and handles mgeting the requirements of ISO 12643-1 shall be provided to ensure safe thre
wel and easy access to the gluing units for cleaning.

5.9.2 Hazard/points

Thel hazard points between the glue rollers (see Figure 11, item 3), glue duct (see Figure 11, item

specified in
the results
0 12643-1.
a gate) that

equirement
padding for

ne following

ading of the

P) and fixed

machine parts that are accessible when the glup rollers are moved or removed or when the

hlue duct is

swung down, shall be safeguarded by one of the following measures:

— a hold-to-run control with at least PL, ¢ of ISO 13849-1 or SIL 1 of IEC 62061;

— the limitation of automatic movements to 0,5 m/min.

An emergency stop device shall be provided within reach of the operator observing the operation.

© 1SO 2010 — All rights reserved
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5.9.3 Spring-loaded device

The automatic movement of the spring-loaded pressing device (see Figure 11, item 4) applying pressure to
the glue shall be safeguarded by one or both of the following measures:

5.10 Heat

guarding in accordance with ISO 12643-1;

allowing the pressing device to deflect at least 25 mm with a maximum spring force of 150 N.

ing and pulling section

5.10.1 In-r

The in-runr

item 5) or the guide roller (see Figure 11, item 8) and the heating plates (see Figure 11, dtem 7) shal

safeguarde
point at wh
hazards on
guard.

5.10.2 Haz

The hazarg
(see Figure
ISO 12643+

The hazard
Figure 11, i
interlocking

5.10.3 Heating plates

Safety labe
contact with

5.10.4 Prey

Where accgss to the area benéath the pressure device is required, one or more of the following meas

shall be tak

self-log

check
conditi

inning nips
ing nip existing on the in-feed into the heating section between the upper belt (seé.Figure
1 by guards with a safety distance of 850 mm. The safety distance shall be measured from

ch the distance between the upper belt or guide roller and the heating plate)is’50 mm. Trap
the guide roller of the upper belt (see Figure 11, item 6) shall be eliminated by providing a f

ard points

points between the lower transport rollers or heating plate/and the upper weighting de
11, item 9) shall be safeguarded by interlocking guards that meet the requirements
1. Guard openings and safety distances shall be in accardance with ISO 13857.
point (see Figure 11, item 10) between the upper belt (see Figure 11, item 11) and lower belt

guards.

s shall be placed at any position where it is reasonably foreseeable that personnel may come
the heating plates when guards ‘are open.

venting the pressure device from falling

en to prevent the pressure device from falling due to gravity:
king spindles for spindle drives;

valves Sfor hydraulic or pneumatic cylinders that are automatically overridden in the opers
DN;

11,
be
the
bing
xed

vice
of

see

tem 12) at the transition point between the heating and pulling section shall be safeguarded by

into

lres

ting

other a

dequate sarety measures.

For inspections, a manually operated mechanical device shall be used to secure the pressure device in a safe position,
e.g. locking pins or safety supports.

5.10.5 Crushing hazards

The crushing hazards caused by mechanical devices lifting the corrugated web off the heating plates

(see Figure

16

11, item 15) shall be safeguarded by fixed or interlocking guards.

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=663392ad614de8d541afcd70b6a5c669

5.10.6 Vacuum transport belts

I1ISO 12643-4:2010(E)

Where vacuum transport belts are used, the vacuum fan and exhaust pipes and hoses shall be in accordance
with ISO 12643-1 with regard to explosion protection.

5.10.7 Web threading in the heating section

In the area of the heating section, a threading device shall be provided for threading the paper web in order to

eliminate the risk of

burning.

Dimensionsin millimetres

17

Key

1 giuilly mmachie T ilcatilly piatca 43 pu“illy section
2 glue duct 8  guide roller 14  belt guide roller
3  glue rollers 9  weighting device 15 lift-off device

4 pressing device 10  hazard point between upper and lower belt 16  rotary shears

5  upper belt 11 upper belt 17  knife shaft

6  belt guide roller 12 lower belt

a

Heating and pulling

section.

Figure 11 — Gluing machine, heating and pulling section, rotary shears
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5.11 Rota

ry shear unit

5.11.1 Rotary shears

A rotary cutter for cutting the running corrugated web when changing the format and for removing waste
material shall be provided.

5.11.2 Knife

The knife driving shaft (see Figure 11, item 17) shall be safeguarded on all sides by fixed and interlocking

guards in a

Where ther:
is required.

Guard locki

5.11.3 Gudrding a non-powered movement of the knife

On rotary s
interlocked
guard is op

NOTE f

5.11.4 Wasgte separator

The hazard
requiremen

5.11.5 Waste removal

Provisions
NOTE N

Where coll
movement

5.11.6 Use

Personal pn

For referen

reordance witlr tSO—12643=1

b is a risk of personnel being injured by the knife not yet having come to a standstill, guard loc
Unlocking of the guard shall only be possible when the knife has come to a standstill.

ng shall meet the requirements specified in ISO 14119.

hears where there is a risk of a non-powered movement of the knife; the guard shall alsg
with the operation of a braking mechanism to ensure that the knife is held stationary while]
BN,

Risk of non-powered movement of the knife can exist, for example, after the clearing of a material blockag

points on the waste separator shall be safegudarded by fixed or interlocking guards meeting
s of ISO 12643-1. Access from the bottom shall-be prevented by guards.

bhall be made for the safe removal\of waste.
leans to remove waste can include movable collection bins or conveyor belts.

bcting bins are also used for guarding purposes, they shall be interlocked with the hazarg
pf the waste separator.

of personal protection equipment
ptection equipment shall be used when changing knives.

Ce oh instructions to be given in the instruction handbook, see 13.1.7.

king

be
the

©

the

ous

5.12 Pulli

ng unit

5.12.1 Crushing points

The crushing point between the upper and lower discharging rollers when moving the upper discharging roller
into position shall be safeguarded.

NOTE

hold-to-

fixed or

18

Safeguarding can be achieved, for example, by one or both of the following measures:

run control of at least PL, ¢ of ISO 13849-1 or SIL 1 of IEC 62061,

interlocking guards in accordance with ISO 12643-1.
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5.12.2 Hazard points below the table

The hazard points in the area below the table (web area) (see Figure 12, item 2) shall be safeguarded by fixed
guards in accordance with ISO 12643-1.

5.13 Slitter-scorer units

5.13.1 Guards

The hazard points on the slitter-scorer blade shall be safeguarded by means of fixed guards in accordance
with18O12643=tntertockimggates—shattbeprovidedom the-m=ronming—and-out=rornming - sides 1o allow safe
access for make-ready purposes.

Below the feeding and delivery tables, access shall be prevented by fixed guards, inaccordance with
ISO[12643-1.

5.13.2 Automatic positioning

The| automatic positioning of the slitter-scorer blade and the extractor hoed-shall only be permitied with the
inteflocking guards in the closed position.

5.13.3 Hoses

Suction hoses for the removal of waste shall be in accordance.with ISO 12643-1.

, €5

Key

1 upper pulling roller
2  corrugated web

3 lower pulling roller

Figure 12 — Pulling unit
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5.13.4 Movement of slitting and scoring units under hold-to-run control

Individual slitting/scoring units shall be allowed to travel under hold-to-run control only at a maximum speed of
5 m/min in accordance with ISO 12643-1. Hold-to-run control shall comply with at least PL, ¢ of ISO 13849-1
or SIL 1 of IEC 62061. In-running nips between travel wheels and rails shall be safeguarded by fixed guards
(deflectors). The distance between fixed guards and rails shall be 15 mm maximum.

With the units moved apart, blades shall only be allowed to be moved under hold-to-run control in accordance
with ISO 12643-1. Hold-to-run control shall comply with at least PL, ¢ of ISO 13849-1 or SIL 1 of IEC 62061.

5.14 Webrdiverter
The hazard| points between the web diverters and fixed parts shall be safeguarded by guards in a€cordgnce

with ISO 14643-1 (see Figure 13). Access from the bottom shall be prevented by fixed guards in-accordgnce
with ISO 12643-1.

5.15 Sheeters

5.15.1 In-rinning nips on hold-down rolls

The in-runfiing nips on the hold-down rolls shall be safeguarded by fixéd guards in accordance with
ISO 1264311.

5.15.2 Maghine access

Below the fransport tables, access to the machine shall be prevented by fixed guards in accordance with
ISO 126431 on all sides.

V
0

Key

1 fixed web guides

2 movable web diverters

3  corrugated web

4  point of rotation of web diverters

Figure 13 — Web diverter
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5.15.3 Rotary knives

The hazard points on the rotary knives shall be safeguarded on all sides by interlocking guards in accordance
with 1ISO 12643-1. Where there is a risk of the operator being endangered during knife shaft stopping, the
provision of guard locking is required. The opening of the guard shall only be possible when the knife has
come to a standstill.

Guard locking shall meet the requirements specified in ISO 12643-1.

5.15.4 Noise

The
(cor
knif

NOT

sound-absorbing material such as to provide a complete housing for the sheeter.

If ap enclosure is used, openings in the enclosure required for feeding the web and for delivering

sha

5.1

5.16.1 In-running nips

The
gua

5.16.2 Whole-body access

Where whole-body access to conveyor belis*feeding the stacker devices is required during prod

the

a)

risks generated by airborne noise emitted from major sources of noise such as tranSp
sisting of pulling and pressure rollers on the discharge side) and cutting systems (consisting
b shafts) shall be reduced in accordance with ISO 12643-1.

E Airborne noise can be reduced, for example, by partly or entirely enclosing the major sources

| be provided with silencing elements.

b Stacker devices

in-running nips on the belts of the conveying system,feeding the stacker shall be safeguarg
rds.

following measures are required.

Before a person can access the belt, the speed of the belt shall be reduced to 1,5 m/s
maximum. During this time, the control system shall prevent unintended speed increase. Afte
has left the belt, the person shall actuate an enabling device that will return the belt to opera
The enabling device shall/not be within the reach of the person on the belt, and shall be
position that ensures the operator of the device has a clear view of the belt.

NOTE Means.of’reducing the speed and preventing unintended speed increase include, for examp
gate interlocked with the speed limit control or use of an ESPD.

A visual‘warning signal (light) shall flash for at least 5 s before the automatic start of the red
and forihe complete duration of the reduced-speed state.

Onboth sides of the conveyor belt, railings in accordance with ISO 12643-1 shall be provided.

brt systems
of pairs of

pf noise with

the blanks

ed by fixed

uction runs,

(90 m/min)
the person
ting speed.
ocated in a

e, opening a

uced speed

There shall

also be an intermediate rail 200 mm above conveying level. A toe board is not required.

Movable fall-off protection shall be provided across the conveyor belt at a maximum height
and at a distance of at least 1 600 mm from the stacker front. The fall-off protection shall be
with the movement of the conveyor belt and of the stacking device and shall have a black/yell
(see Figure 14).

© 1SO 2010 — All rights reserved
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Dimension in millimetres

“ 1 =1 600
~ % 5
213
2 UL
ik i L n i
[] o
S ks - 6 &
o
o
p—e H
3

> M. )

Key

1 movabl¢ fall-off protection 4 side transport
2 conveygr belt 5 handrail

3  movablé¢ backstop 6 catwalk

Figure'14 — Conveyor belt with fall-off protection

5.16.3 Feefing units, delivery units
The requirements onsstacking devices shall meet those specified in ISO 12643-1.

On automatic-downstackers (auto-pilers), additional measures shall be taken to ensure that the ascenfling
movement ofthre piil:: carrer Tay Ulliy be-started-iftheretso PEeTSOM plcbclli o thecarret (bcc Figwc 1'_).

This requirement shall be met by one or more of the following measures:

— providing parallel safety photoelectric beams with a maximum distance between individual beams of
300 mm and positioned horizontally at a height of 150 mm above the pile carrier plate with the carrier
plate in its lowest position; or

— an adequately arranged laser scanner.

The requirements for safeguarding the hazard zone beneath the pile carrier plate shall comply with
ISO 12643-1.

22 © 1SO 2010 — All rights reserved
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Dimensions in millimetres
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5.16.4 Maintenance and inspection

For maintenance and inspection operations, downstackers and upstackers shall each be provided with an
adequately rated mechanical device as a stable means of preventing lowering, on downstackers, of the carrier
plate or, on upstackers, of the final conveyor belt. Application of that mechanical device shall occur if the pile
carrier plate has been lowered down to a maximum distance of 100 mm above the mechanical device.

An interlocking gate shall be provided as the means of access to the hazardous area.

Instructions for securing the plate with mechanical devices to prevent falls due to gravity shall be provided in
the instruction handbook. For reference on instructions to be given in the instruction handbook, see 13.1.8.

5.16.5 Gudrding of upstackers

On stackersg adjusting to varying pile heights (upstackers), the hazard point between the descending conveyor
belt and roller conveyor or floor shall be safeguarded (see Figure 16). Access to the conveyop belt in mqtion
shall be prgvented by fence-type enclosures on the sides and, on the front, by blinds of sufficient strength|and
durability to| prevent access to the hazardous area.

Where therg is a requirement for corrugated sheets to be taken from the conveyot_bglt feeding the upstagker,
the fixed guards provided alongside the conveyor belt can be replaced by the following measures:

— ensurirjg that the minimum height between the lower edge of the feeding conveyor belt and the flogr is
always|500 mm,;

— providihg a warning on the free sides that passage is not permitted (see 1ISO 12643-1 for informatiof on
warning signs);

— providing a chain curtain below the feeding conveyor beltto prevent passage below;

— prevenfing access to both sides of the area below the feeding belt by providing blinds at the beginping
and at the end of the free area on the feeding conveyor belt across the entire width of the feeding belt

Fence-typelenclosures shall meet the requirements specified in ISO 12643-1.

1
\ I J—3
Im v
2 i
—h
|| ~ [ |

Key
1 feeding conveyor belt
2  blinds
3  movable side lays
4  roller conveyor

Figure 16 — Upstacker
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5.16.6 Roller conveyors

On accessible roller conveyors of stacking devices, the hazard points created by the automatic movement of
side lays and fixed machine parts shall be safeguarded by applying the minimum distance of 500 mm. Where
the minimum distance cannot be applied, adequate guards in accordance with ISO 1264 3-1 shall be provided.

For requirements for accessible roller conveyors, see EN 619.

6 Folding box gluer machines

6.1| Entire machine

6.1.1 Audible start-up warning

Folding box gluer machines shall have an audible warning system that complies with ISO 12643-1.
6.1.2 Emergency stop

An ¢mergency stop device shall be provided on or at each motion control station.

6.1.8 Power-driven shafts

Trapping points on power-driven shafts shall be safeguarded by one or more of the following measpres:

— |telescopic fixed guards which automatically adapt™themselves to the size of the format gnd are not
allowed to rotate with the shaft;

— |any other adequate measures.

6.1.4 Automatic format setting

Where automatic format setting is a power-driven operation, hazard points shall be safeguarded by one or
both of the following measures:

— |a hold-to-run control in_accordance with ISO 12643-1; the control system of the hold-to-run device shall
comply with at least-PL/c of ISO 13849-1 or SIL 1 of IEC 62061,

— |limiting the setting’speed to a maximum of 0,5 m/min.

6.2| Feeder

Thel in-running nips between the belt and the guide, tension and drive rollers shall be safeguardefd by means
of fixéd)guards designed so as not to create an additional hazard

An example of an acceptable guard is shown in Figure 17.
6.3 Folding section

6.3.1 Roller tracks

The in-running nips between upper and lower roller tracks or folding belt (see Figure 18) shall be safeguarded
by the following measures:

— a deflection of the first roller in the roller track of at least 25 mm under a maximum contact force of 70 N;
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— a distance of 100 mm between the first roller (see Figure 18, item 3) and the first following roller (see
Figure 18, item 5);

— for the following rollers in the roller track, a fixed guard on both outer sides with safety distances in
accordance with ISO 13857; such guards shall have no sharp edges.

The hazard points created by the movement of the roller track shall be safeguarded by hold-to-run control in
accordance with ISO 12643-1, or by other means that ensures an equivalent level of protection.

2
/
y
Key
1 fixed guard
2 Dbelt
Figure 17 — Example of safeguarding the belt in-running’nip by fixed guard
-
Key
1 upper roller track
2 lower roller track
3 firstroller
4  folding belt
5  following rollers

Figure 18 — Roller tracks
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6.3.2 Folding hooks

The hazard points caused by folding hooks (see Figure 19) shall be safeguarded by interlocking guards, or the
use of ESPDs that are placed in accordance with ISO 13855.

1 2

Ja\

9

Key,|
1 |folded blank
2 [folding hook

Figure 19 — Folding hook

6.4| Gluing section

Thel in-running nips between theglue applicator and the blank shall be safeguarded by the usg¢ of a fixed
guafd in accordance with ISQ 12643-1, or the use of other adequate measures.

Where hotmelt glue is Used, a temperature control device and a separate temperature monitoring device are
required.

Theglue reserveir.shall be insulated.

Safg¢guards:to protect personnel from splashing glue shall be provided.

6.5 Folding belt

The in-running nips between folding belt and pulleys shall be safeguarded by fixed guards (see Figure 17).

The in-running nips between folding belt and hold-down rolls shall be safeguarded by one or more of the
following measures:

— hold-down rolls that allow a minimum deflection of 25 mm under a maximum contact force of 70 N;
— fixed and interlocking guards in accordance with ISO 12643-1;

— ESPDs at a distance in accordance with ISO 13857.
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6.6 Pressing section

6.6.1 Pulleys

The hazard point between upper and lower pulleys of the pressing belt on the feeding side shall be
safeguarded by both of the following measures:

— limiting the pressing force of the pulleys on the feeding side to 500 N;

— a deflection of the pulleys of at least 120 mm.

NOTE This can be done, for example, by arranging the pulleys for the upper and lower pressing belts such, that one
is not directly below the other and the clearance between the pulleys is at least 120 mm.

See Figure |20.

6.6.2 Pressure rollers

In-running hips between pressure rollers and pressing belt shall be safeguarded by one or both of| the
following measures:

— fixed gyards in accordance with ISO 12643-1;

— a deflegtion of the pressure rollers of at least 120 mm under a maximum contact force of 100 N.

Dimensions in millimgtres

1 2

4
.4& QF’ .
OO O 7
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A
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3 5
Key
1 pressure rollers
2 upper pressing belt
3  lower pressing belt
4  pulleys
5 guide rollers

Figure 20 — Pressing section
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7 Pre-feeders

7.1 Pre-feeder with pile carrier plate

7.1.1 General

The feeder area shall be designed in compliance with the requirements for feeding units as set forth in
ISO 12643-1.

7.1.2__Guarding feeding side

The| hazard zone on the feeding side of the feeder area shall be safeguarded with ESPDs\(of equivalent
protection) to prevent whole-body access in accordance with ISO 12643-1. ESPDs shall be'loeated across the
feeding roller conveyor or at floor level.

7.1.8 Guarding sides of feeder area

Forlsafeguarding the feeder area on the sides, fixed guards in accordance with,ISO 12643-1 shall pe provided.
Such guards shall be equipped with an interlocking gate to allow access foffault clearing.

7.1.4 Opening for pallet movement

Thelaperture for ejection of empty pallets shall comply with ISO 13857.

7.1.p Guarding on feeding and transfer bridges

The| hazardous movements on the feeding and transfer bridge shall be safeguarded by one or|both of the
follqwing measures:

a) |hold-to-run control with 5 m/min maximum:in accordance with ISO 12643-1;
b) [fixed side guards in accordance with\ISO 13857.
NOTE Hazardous movements ecan'be lifting, lowering and telescoping movements.

Thel hazard points between the!pushers at the end of the feeding and transfer bridge shall be safgguarded by
guafds or by a minimum distance of 120 mm.

Thel hazard points between the pushers and the stack in the hopper of the subsequent in-line machine shall
be gafeguarded, €)g:by limiting the force to 300 N.

7.1.6 Guarding transport belts

Where _in-running nips on transport belts can be accessed, nips shall be guarded in accovldance with
ISOL12643-1

7.1.7 Guarding hazards created by automatic format setting

Where a hazard exists, automatic format setting operations may be performed at speeds up to and including
0,5 m/min without additional safety measures. However, if there is a crushing hazard for the head or trunk of
the body, format setting shall be permitted only with a hold-to-run control. The location of the hold-to-run
control shall allow the operator to clearly see the hazard points.

EXAMPLE Automatic format setting devices include side lays.
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If additional safety measures are needed in the area of the format setting device, personnel shall be protected
from motion of the device(s) by one or more of the following measures:

a)

the provision of trip devices;

b) separate stop device that is not included in the emergency stop circuit of the printing press;

c)

zone control using the emergency stop circuit.

7.1.8 Guarding hazards when moving pre-feeder

Hazard poi
These hazg
a) the ma
an aud
zones
b) the haz

7.2 Pre-feeder with pile turner

7.21

The pile tur
with ESPDs
devices shg

7.2.2 Gudrding sides of pile turner area

For safegu
provided. S

7.2.3 Ope

The aperture for ejection of empty pallétsishall comply with ISO 13857.

7.24 Gud

The hazard
measures:

a) hold-to

b) fixed si

Gugdrding feeding side

hts created when moving the pre-feeder into or out of the in-line machinery shall be guar
rd points are considered to be adequately safeguarded if one of the following conditions eXists

chine travel is possible only under hold-to-run control with a maximum speed of 5 m/min; the
ible continuous warning signal for the duration of machine travel; and hazard peints and ha
can be observed from the location of the hold-to-run button;

ard zone is safeguarded by fixed guards and ESPDs.

her pre-feeder area in the hazard zone on the feeding side of the feeder area shall be safegua
(or equivalent protection) to prevent whole-body access-in accordance with ISO 12643-1. S3
Il be located across the feeding roller conveyor or atfleor level.

brding the pile turner area on the sidesyfixed guards in accordance with 1ISO 12643-1 shal
Lich guards shall be equipped with an interlocking gate to allow access for fault clearing.

ning for pallet movement

rding on feeding and-transfer bridge

ous movements on the feeding and transfer bridge shall be safeguarded by one of the follo

trun control with a maximum speed of 5 m/min in accordance with ISO 12643-1;

de-guards in accordance with ISO 13857.

Hed.

e is
vard

ded
fety

be

ving

NOTE

Examples of hazardous movements include lifting, lowering and telescoping movements.

7.2.5 Guarding transport belts

Where in-running nips on transport belts can be accessed, nips shall be guarded in accordance with

ISO 12643-

1.

The hazard points between the pushers at the end of the feeding and transfer bridge shall be safeguarded by
guards or by a minimum distance of 120 mm.

The hazard points between the pushers and the stack in the hopper of the subsequent in-line machine shall
be safeguarded, e.g. by limiting the force to 300 N.

30
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7.2.6 Guarding hazards created by format setting

Where a hazard exists, automatic format setting operations may be performed at speeds up to and including
0,5 m/min without additional safety measures. However, if risk assessment shows that there is an
unacceptable level of risk, format setting shall be permitted only with a hold-to-run control. The location of the
hold-to-run control shall allow the operator to clearly see the hazard points.

If additional safety measures are needed in the area of the format setting device, personnel shall be protected

from motion of the device(s) by one or more of the following measures:

a) the provision of trip devices;

b) |a separate stop device that is not included in the emergency stop circuit of the printing press;

c) |a zone control using the emergency stop circuit.

7.2 Guarding hazards when moving pre-feeder

Hazard points created when moving the pre-feeder into or out of the in-line machinery shall he guarded.

These hazard points are considered to be adequately safeguarded if one of-the following condition$ exists:

a) [the machine travel is possible only under hold-to-run control with @’maximum speed of 5 m/rin; there is
an audible continuous warning signal for the duration of machine travel; and hazard points |and hazard
zones can be observed from the location of the hold-to-run button;

b) |the hazard zone is safeguarded by fixed guards and ESPDs.

Typ|cal examples of moving pre-feeders are given in Figures 21 and 22.
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Figure 21 — Pre-feeder with pile turner
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8

8.1

8.1.1 Audible start-up warning

In-line machines shall have an audible warning system that complies with ISO 12643-1.

8.1.2 Emergency stop

An emergency stop deviceishall be provided on or at each motion control station.

8.1.3 Moying units together

Figure 22 — Pre-feeder with pile<«carrier plate

In-liné machines

Entire machine

When movipg thefunits together, hazard points are created between machine side frames that are deemgd to

be safeguarded if all of the following conditions are met.

32

Movement of the units is possible only under hold-to-run control with a maximum speed of 5 m/min.

The hold-to-run control is located in such a position that the hazard point cannot be reached by hand,
even with fingers spread apart.

A warning device gives a continuous audible warning signal for the duration of the closing travel of the
machine units.
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In the passageways between the individual units, stop/safe devices are provided if the passageways

cannot be observed from the location from which the actuator starts the travel movemen
movements shall be stopped when the stop/safe device is actuated. Stop/safe devic

t. All travel
es can be

automatically locking actuators or trip wires. The distance between two adjacent actuators shall not be

more than 1,5 m. The safety requirements of ISO 13850 shall be met. Signal processing s
with ISO 12643-1.

hall comply

For reference on instructions relating to residual risk to be given in the instruction handbook, see 13.1.9.

8.1.4 Separating units

Sep

8.1.
Afte

NOT
8.1.
The)

gua
the

8.2

8.2.
The

safe
to th

8.2.

The]
both

8.2,

aration of the units shall occur only after all hazardous movement has stopped.

b Rotary tools on separated units
r separating the units, continuous operation of the rotary tools shall not be possible:

E Examples of such rotary tools include knives, blades, dies, etc.

b Travel wheels

rds fixed such that there is a distance of no more than 15 mmbetween the runway and the lo
guard.

Feeding unit

I Slide-in rollers
in-running nips between slide-in rollers (feeder shafts, friction rollers) and fixed machine pa

guarded by deflecting guarding sections.déesigned in such a way that the deflecting plane is at
e surface of the rotating parts and thedistance is as small as possible and does not exceed 4

P Plates and slide-in bars

of the following measures:
fixed guards in aecordance with ISO 12643-1;

a residual-pile monitoring system in accordance with ISO 12643-1.

B Side aligning devices

in-running nips between the travel wheels and floor or runway shall be safeguarded, e.g. by providing foot

ver edge of

rts shall be
right angles
mm.

hazard points between the suction plates/slide-in bars and fixed parts shall be safeguarded by one or

The

hazard points between side aligning devices (side pushers) (see Figure 23 _item 3) and fix

pd machine

part

s shall be safeguarded by guards or by a minimum distance of 120 mm.

The hazard points between side aligning devices (side pushers) (Figure 23, item 3) and the blank pile (see
Figure 23, item 2) in the hopper shall be safeguarded. Safeguarding can be achieved by limiting the force to

300

N.
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Key

1 feeding|unit 6 ink roller 11 (stitehing unit

2 blank pile 7 slitting and scoring unit 12% counter-ejector and squaring unit
3  side alignment 8 rotary die-cutter 13>  delivery

4  feed rollers 9 waste discharge conveyor belt

5  printing|unit 10 folding unit

Figure 23 —In-line machine

8.2.4 Hopper side lays

The side lays of the hopper create danger.points when travelling against fixed machine parts.
Safeguarding shall be provided by oneJor more of the following measures:

— manual operation of the mevement;

— a hold-fo-run controkwith a maximum speed of 5 m/min;

— limiting| the travel/speed to a maximum of 0,5 m/min, and an emergency stop control located on| the
delivery sidet

8.2.5 Feedrollers

The in-running nips at the feed rollers (see Figure 23, item 4) shall be safeguarded by one or both of the
following measures:

— fixed guards;

— residual-pile monitoring in accordance with 1ISO 12643-1 where guards need to be provided outside the
side lays in order to prevent access to the in-running nip for any format used.

As an exception to the requirements of ISO 13857, if feed openings in fixed guards are 30 mm or less, a
safety distance of at least 200 mm is allowed. Otherwise, a safety distance of 850 mm is required.
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6 Transport rollers
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In-running nips on the transport rollers shall be safeguarded by fixed guards as shown in Figure 17.

8.3 Printing unit

8.3.

1 Rotating rollers and drive elements

All hazardous movement shall stop before the units are separated.

8.3

Wh

accprdance with ISO 12643-1. The hold-to-run speed is limited to 5 m/min. The control sys
hold-to-run device shall comply with ISO 12643-1.

A fgot pedal can be used for the hold-to-run operation to allow the operator to use|both hands whe
printing plates.

8.3.

8.3.

The| changing of printing plates shall be done with the help-of appropriate means for lifting or H
plates to ensure easy and safe loading and unloading.

8.3.

If the changing of printing plates is done by automatic operation, the changing of printing plates m
withlout printing units being separated during ‘the plate change.

If th

the

measures:

If the changmg of printing plates is done by sem| automatlc operation (i.e. an operator must &

[ Separated units
n

.B.3 Semi-automatic printing plate changes

the units are separated, a printing unit shall only be allowed to be moved under held-to-ru

B Changing of printing plates

3.1 General

3.2 Automatic printing plate changes

cylinder and fixed machine parts (machine frame) shall be safeguarded by one or more of t

the use of guards in accordance with ISO 12643-1;
the use of ESPDs in“7accordance with ISO 12643-1;

safety devices with approach reaction (e.g. trip devices, pressure-sensitive mats).

n control in
tem of the

n mounting

andling the

ay be done

e cylinder is rotated by automatic means when mounting the plate to the cylinder, hazard points between

he following

zard points

between the cylmder and fixed machlne parts (machine frame) shall be safeguardedby one or more of the
following measures:

a)
b)

c)

the use of guards in accordance with ISO 12643-1;

the use of hold-to-run control with at least PL, d of ISO 13849-1 or SIL 2 of IEC 62061,

the use of a foot pedal (designed as a hold-to-run control with at least PL, d of ISO 13849-1

or SIL 2 of

IEC 62061), if the operator needs to use both hands when mounting printing plates. Movement shall be

limited to a maximum speed of 5 m/min or maximum distance of 75 mm.
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8.3.4 Guarding of rollers

Actuation of an emergency stop control need not cause stopping of the ink roller if continuing movement is
required for operational reasons and if all in-running nips on the ink roller are safeguarded by interlocking
guards, possibly in combination with fixed guards, in accordance with ISO 12643-1.

When the printing units are in the open position and where rollers such as ink rollers (see Figure 23, item 6)
need to continue to be driven for operational reasons, the hazard points shall be safeguarded by interlocking
guards.

Where ink rollers need to keep running, there shall be a clearance between the ink roller and the printing
cylinder (with printing plate attached) that is sufficient to avoid frictional contact between ink roller and printing
cylinder.

8.4 Slitter-scorer unit, rotary die-cutter

8.4.1 Autpmatic format setting
Automatic fpbrmat setting shall be possible only when the units are closed.
When units|are in the open position, tool setting shall be possible only under hold-to-run control in accordgnce

with 1SO 124643-1, with a maximum speed limitation of 5 m/min. The contral,system of the hold-to-run deyice
shall complly with ISO 12643-1.

8.4.2 Waste removal

The hazard| points on the tools provided for breaking out trimmings shall be safeguarded, e.g. by providing a
tunnel-type|guard allowing removal of the waste while at the same time preventing access.

8.4.3 Waste discharge conveyor belts

Hazard points on waste discharge conveyor belts(see Figure 23, item 9) shall be safeguarded by fixed guards
in accordance with EN 619.

Falling down onto waste discharge conveyor belts, for example from floor level, shall be prevented by fall-off
protection in accordance with the requirements for working platforms, access stairs, passageways and rajsed
workplaces|set forth in ISO 12643-1.

8.4.4 Noise

The risks generated by airborne noise emitted from major sources of noise shall be reduced in accorddnce
with 1ISO 12643-1.

This can bg¢ achieved, for example, by partly or entirely enclosing the major sources of noise with solind-
for

In order to minimize hazards generated by vibration, shock-absorbing elements shall be provided between
machines and the floor.

8.5 Folding unit (folding box gluer)

8.5.1 Blanks

The area where the blanks are transported shall be safeguarded by a combination of fixed and interlocking
guards, or by ESPDs.
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8.5.2 In-running nips

In-running nips on glue rollers and between glue rollers and the glue duct shall be safeguarded in accordance

with

ISO 12643-1.

8.5.3 Folding arms

The hazardous area between the two folding arms shall be safeguarded by the use of fence-type enclosures
with interlocking access gates in accordance with 1SO 12643-1. When interlocking gates are in an open
position, folding arms shall be allowed to move only under hold-to-run control in accordance with ISO 12643-1

if al

hazard points and hazard zones can be observed The control system of the haold-to-run

evice shall

com

ply with ISO 12643-1.

8.5.4 Power-driven shafts

Pow

8.6

The]
outq

8.7

8.7.

The)
inte

8.7.

Tra

8.7.

The)

er-driven shafts shall be safeguarded by fixed guards in accordance with ISO 12643-1.

Taping unit

machine shall be designed such that changing and threading of the adhesive tape shall
ide hazard zones.

Stitching unit

1 Hazard points between upper and lower tool

hazard points between the upper and the lower_tool shall be safeguarded by a combination
flocking guards or by other measures safeguarding hazard zones in accordance with ISO 1264

R Travel of the stitching unit

el of the stitching unit shall be safeguarded by one of the following measures:

a hold-to-run control in accordance with ISO 12643-1;

safeguarding the hazard'zene in accordance with ISO 12643-1 in the case of automatic travel,

3 Changing and threading stitching material

machine shall-be designed such that changing and threading of the stitching material shal

outgide hazard.zones.

8.7.

B Power-driven shafts

take place

bf fixed and
B-1.

take place

Po

8.7.

5 Delivery unit

The delivery unit shall be guarded in accordance with ISO 12643-1.
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9 Automatic flatbed die-cutting machines

9.1

9.1.1 Too

Entire machine

The movable part of the tool (for example lower part of the die-cutting unit or breaking tool) shall not be
allowed to change its position while a guard is open for example, by a non-powered movement or gravity

falling. This

is achieved on pneumatic and hydraulic cylinders by controlled safety-rated check valves.

9.1.2 Aut

Automatic
disconnectsd

NOTE1 4

brakes;

mechan

bmatic die-cutting devices

die-cutting devices, in which the form locking between drive worm and flywheel-driv
d in case of material jams, shall be provided with adequate safety provisions.

dequate safety provisions include:

ical, pneumatic or hydraulic safety bolts.

Failure of the flywheel coupling shall not result in hazardous movements.-fhis can be avoided by automn

mechanical

NOTE2 A
mechanical f
the gripper c
An audible

For referen

locking of the gripper bars in compliance with PL, ¢ of ISO 13849-1 or SIL 1of IEC 62061.

n example of this is the use of a gripper chain lock to prevent movement of the gripper chain due
pilure of a flywheel or other component within the drive sysiém that could result in unexpected moveme
hain.

varning system shall be provided in accordancg-with ISO 12643-1.

Ce on instructions to be given in the instruction handbook, see 13.1.10.

atic

to a
nt of

A typical example of an automatic flatbed die-cutting machine is given in Figure 24.
5 4 3
! \ =
°
Key
1 feeder
2 punching section
3  breaking section
4  blank separating section, delivery
5  trimming of gripper edge, delivery

38

Figure 24 — Automatic flatbed die-cutting machine

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=663392ad614de8d541afcd70b6a5c669

I1ISO 12643-4:2010(E)

9.1.3 Emergency stop devices

Emergency stop devices shall be provided on each operator panel.

9.2

Feeder

9.2.1 Residual-pile monitoring on feeder

When the residual-pile monitoring device is actuated, the hazardous movement of the feeder shall be stopped.

9.2.

Cru
safe

9.2.
The)

As
safe

9.3

9.3.
The)

the
com

9.3.

The)
inte

For

9.3.

When changing.die-=cutting tools, the following provisions are required:

a)

P Crushing hazards

bhing hazards existing between the moving front or side lays and fixed machine-par
guarded by guards.

B Feeding rollers
hazards on the feeding rollers shall be safeguarded by fixed guards.

Bn exception to the requirements of 1ISO 13857, if feed openings in fixed guards are 30 mn
ty distance of at least 200 mm is allowed. Otherwise, a safety distahc¢e of 850 mm is required.

Punching section

1 Hazard points between sheet feeding grippers and feeding table
hazard points between sheet feeding grippers and feeding table shall be safeguarded by gua

requirements of ISO 12643-1. The safety distance in relation to the width of the feeding ap
ply with ISO 13857.

P Hazard points between upper andlower die

hazard points between upper®and lower die shall be safeguarded by a combination o
flocking guards meeting the requirements of ISO 12643-1.

die changing, interlocking-guards shall be interlocked with the hazardous movement.

B Die-cutting tools

the die-cutting tool (formes and chases) shall be capable of being moved in and out of the
section"by means of hinged supporting arms;

s shall be

h or less, a

rds meeting
erture shall

f fixed and

die-cutting

b)

c)

hoists, fork trucks or any special device;

fittings shall be provided that secure the tool against gravity falls during removal.

) b I} [T} ol H ! ok Il ) % [ [T ] | I} f
T SUppurintyg ariiios ostiall U UTOoIyIicUu SU Uldal UITy allUw 1T 1OVl U UT TITU altu put UUwIl by means O

Powered movement in and out of the die-cutting section shall be possible only under hold-to-run control in
accordance with ISO 12643-1.

When preparing die-cutting tools, one or both of the following provisions are required:

a device on the supporting arms for turning the upper and the lower tool with no great effort;

a separate preparation table outside the automatic die-cutting machine.
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9.4 Strip

9.4.1

ping section

Area below stripping section

When the area below the stripping section cannot be observed from positions from which hazardous
movements can be started, the requirements for other safeguarding measures defined in ISO 12643-1 shall

be met.

9.4.2 Waste discharge

The in-runri

points insid
providing g

Waste exhs

9.5 Blan

The hazarg
hazard zon
1ISO 1264 3-

Hazard points on the delivery shall be safeguarded in accordance with 1ISO.12643-1.

9.6 Trim

The hazarg
collecting b

can be accgssed, the bin shall be interlocked with the hazardous movement.

10 Rolle

Roller pres;s
the entranc
roller and th

11 Tube

11.1 Plyr

Reels of th

K separating section, blank delivery

ming and delivery of gripper edge

the machine shall not be accessible from the conveyor belt. Safeguarding can be achigve
ards in accordance with ISO 12643-1.

ust fans, hoses and pipes shall meet the requirements of ISO 12643-1.

points shall be safeguarded by fixed or interlocking guards or ESPDs. Where access to
e is required, area safeguarding using fence-type enclosures or ESPDs in accordance
1 shall be provided.

points shall be safeguarded by guards interlocked with the hazardous movement. The wi
n can be part of this guarding device. Where the bin is removed for emptying and hazard pq

" press die-cutters
5 die-cutters shall meet the guarding requirements of ISO 12643-1. A trip bar shall be provide

e to and exit from the point of operation to guard against access to the nip created between
e die.

winding machines

eels

b ply material shall be safely supported for unwinding. For overhung (cantilevered) ply reels,

the
with

aste
ints

d at
the

this

requiremen

is.met when mechanical devices (e.g. split pins) prevent the reel from falling.

11.2 In-ru

nning nips on shaft bearings

On unwinds using insertable unwinding shafts, the shaft bearings shall be designed so that in-running nips are

avoided. Ot

11.3 In-ru

herwise, safeguarding is required by interlocking guards.

nning nip between winding belt and winding material

The in-running nip between winding belt and winding mandrel (see Figure 25, item 2, and Figure 26, item 2),
shall be safeguarded by fixed and interlocking guards.
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