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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriameé
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this documend may be the
ent rights. ISO shall not be held responsible for identifying any or all suchpatent rightg
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents}):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation of the voluntary nature of standardsythe meaning of ISO specific
ressions related to conformity assessment, as wellas information about ISO's ad
World Trade Organization (WTO) principles in, the Technical Barriers to Trade
w.iso.org/iso/foreword.html.

Thi
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Committee CEN/TC 144, Tractors and aachinery for agriculture and forestry, in accordand
Agrn

Thi
rev

The

5 document was prepared by Technical Committee ISO/TC 23, Tractors and machinery for
forestry, Subcommittee SC 17, Manually portable (hand-held) powered lawn and garden equ
st machinery, in collaboration with the'European Committee for Standardization (CEN

eement on technical cooperation-bétween ISO and CEN (Vienna Agreement).

5 fourth edition cancels and réplaces the third edition (ISO 11681-1:2011), which has been
sed.

main changes compared to the previous edition are as follows:

the normative references in Clause 2 have been updated;

requirements-for kickback in 4.5.3.1 have been clarified;

requirements and verification for throttle control system in 4.12 have been updated;

anew subclause, 4.17.2.3 “Fuel feed lines strength and accessibility” has been added;

bnance are
ded for the
e with the

 subject of
. Details of
ion and/or

d does not

terms and
herence to
[TBT), see

agriculture
ipment and

Technical
e with the

technically

2.1.Z2 “Technical data’, has been updated,;

in 5.1.3, information on safe starting procedure has been added.

Alist of all parts in the ISO 11681 series can be found on the ISO website.

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

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

This document is of relevance, in particular, for the following stakeholder groups representing the

market pla

yers with regard to machinery safety: players with regard to machinery safety:

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

— health

and safety bodies (regulators, accident prevention organizations, market surveillance, etc.).

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

above-me

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

— machi

—  servicq

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

The above:
process of

The machi
are covere

ioned stakeholder groups:

e users/employees (e.g. trade unions, organizations for people with specialneeds);

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

mentioned stakeholder groups have been given the possibility to participate at the draffing
this document.

hery concerned and the extent to which hazards, hazatdous situations or hazardous eve¢nts
1 are indicated in the scope of this document.

When reqyirements of this type-C standard are different.from those which are stated in type-A or

type-B sta
the other s
this type-(

ndards, the requirements of this type-C standard take precedence over the requirements of
tandards for machines that have been designed and built according to the requirements of
standard.

Vi
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Machinery for forestry — Portable chain-saw safety

re

quirements and testing —

Part 1:
Chain-saws for forest service

1 (Scope
Thif document specifies safety requirements and measures for verification for the design, copstruction,
trapsporting and commissioning of portable, combustion-engine, hand-held ¢¢chain-saws. [The chain-
saws are intended to be used for forest work by only one operator, with the’right hand ¢n the rear
handle and left hand on the front handle.
Dispnantling and scrapping of the product is not covered by this documnént. Methods for the ¢limination
or feduction of hazards arising from the use of these machines aiid the type of informat{on on safe
working practices to be provided by the manufacturer are specified.
Thif document deals with all significant hazards, hazardeus“situations and hazardous eyents, with
thelexception of kickback and balance for machines with ah engine displacement of more than 80 cm3,
relgvant to these machines when they are used as intended and under conditions of misus¢ which are
reasonably foreseeable by the manufacturer (see Annex A).
Thip document is applicable to chain-saws manufactured after its date of publication.
NOTE Figure 1 shows an example of a chaipssaw within the scope of this document.
Key]
1 |rear hand-guard 7  spiked bumper
2 rear handle 8  guide-bar cover
3 throttle trigger 9  guide-bar
4  throttle trigger lock-out 10 saw-chain
5 front handle 11 chain catcher
6 front hand-guard

Figure 1 — Example of chain-saw
©1S0 2022 - All rights reserved 1
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2 Normative references

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

[SO 6531:2

017, Machinery for forestry — Portable chain-saws — Vocabulary

ISO 6533:2020, Forestry machinery — Portable chain-saw front hand-guard — Dimensions and clearances

ISO 6534:2

007, Forestry machinery — Portable chain-saw hand-guards — Mechanical strength

ISO 6534:]
strength —

[SO 6535:2

P007/Amd 1:2012, Forestry machinery — Portable chain-saw hand-guards — Mechan
Amendment 1

015, Portable chain-saws — Chain brake performance

ical

nce

fion

ake

hain

eral

IS0 7293:2/021, Forestry machinery — Portable chain saws — Engine performance and (el consumpti
[SO 7914:2P02, Forestry machinery — Portable chain-saws — Minimum handle clearance and sizes

ISO 7914:2002/Amd 1:2012, Forestry machinery — Portable chain-saws —“Minimum handle clear
and sizes + Amendment 1

ISO 7915:2021, Forestry machinery — Portable chain-saws — Determingtion of handle strength

ISO 8334:4007, Forestry machinery — Portable chain-saws — Determination of balance and maximium
holding moment

ISO 9518:2P18, Forestry machinery — Portable chain-saws,—~Kickback test

ISO 10726:2020, Portable chain-saws — Chain catcher <" Dimensions and mechanical strength

[SO 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk reduc
ISO 137722018, Forestry machinery — Portable chain-saws — Non-manually actuated chain br
performange

[SO 13772:2018/Amd 1:2020, Forestry'ynachinery — Portable chain-saws — Non-manually actuated c
brake perfdrmance — Amendment 1

ISO 13849-1:2015, Safety of ‘mwchinery — Safety-related parts of control systems — Part 1: Gen
principles fpr design

ISO 1384912:2012, Safety of machinery — Safety-related parts of control systems — Part 2: Validation
ISO 1385712019, Safety of machinery — Safety distances to prevent hazard zones being reached by upper
and lower lfmbs

ISO 1498211998 Agrir‘ulﬁlrnl nnrifnrpcfr\/ machinerv — F'lpr'rrnmngnpfir' r'nmpnrihilih/ — Test meth

ods

and acceptance criteria

ISO 22867:2021, Forestry and gardening machinery — Vibration test code for portable hand-held machines

with intern

al combustion engine — Vibration at the handles

ISO 22868:2021, Forestry and gardening machinery — Noise test code for portable hand-held machines

with intern

al combustion engine — Engineering method (Grade 2 accuracy)

[EC 61032:1997, Protection of persons and equipment by enclosures — Probes for verification

© IS0 2022 - All rights reserved
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Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 6531:2017 and ISO 12100:2010
apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

4

4.1
Mag

addiition, the machine shall be designed according to the principles of ISO 12100:2010 for r

not

Thd
per
and

Exc
4.2.

4.2

4.2

Chdin-saws shall have a handle for each-harid. These handles shall be designed such that:

Chdin-saws having a system for isolating machine vibration from the handles shall be desig

the
4.11

4.2

Safety requirements and/or protective measures

General

hines shall comply with the safety requirements and/or protective medasures of this

significant hazards which are not dealt with by this document.

safe operation of a chain-saw also depends on the safe environment associated with
conal protective equipment (PPE), such as gloves, slip-resistantfootwear, and leg, eye, fo
head protective equipment, as well as safe working procedures (see 5.1).

ept where otherwise specified in this document, the saféty distances specified in ISO 1
1.1 and 4.2.4.3, shall be met.

Handles

1 Requirements

they can be fully gripped by an ©Operator wearing protective gloves,
they provide the necessarysureness of grip by their shaping and surface,
they conform to the dimensions and clearances given in ISO 7914:2002 (see also 4.12.1),

the strength of betlphandles complies with ISO 7915:2021.

operator is.dble to stop the engine in a controlled manner with the engine stopping
), even i1 the case of failure of the vibration isolation system.

2 “Verification

clause. In
blevant but

the use of
ot, hearing

3857:2019,

and

hed so that
levice (see

Dimensions shall be verified by measurement. Strength requirements shall be verified by testing in
accordance with ISO 7915:2021. The possibility of stopping the chain-saw engine when a failure has
occurred in the vibration isolation system shall be verified by inspection of the design and by functional
testing.

©IS
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4.3 Hand protection

4.3.1 Protection at front handle

4.3.1.1 Requirements

A hand-guard shall be fitted in the vicinity of the front handle to protect the operator’s fingers and

hand from

injury through contact with the saw-chain.

The dimensions of this front hand-guard shall comply with ISO 6533:2020. Its strength shall comply

with [SO 653272007

4.3.1.2 Verification

Dimensiong shall be verified by measurement. Strength requirements shall be verified by testing in

accordance¢ with ISO 6534:2007.

4.3.2 Prptection at the rear handle

4.3.2.1 Requirements

A hand-gugird shall be provided along the length of the right side of the bottom of the rear handlg to

protect thd operator’s hand from contact with a broken saw-chain.

This hand-guard shall extend from the right edge of the handle*for at least 30 mm on the guide bar fide

(see Figurd 2) and

— atleasf 100 mm lengthwise from the inner rear partof the saw body (see Figure 2), or

— atleast three times the diameter of 25 mm behind the throttle trigger, as defined by three cylindlers
pressed together against the handle and the throttle trigger, whichever of these options is further
back.

This requifement may also be fulfilled by-parts of the machine.

The strengjth of the rear hand-guard(shall comply with ISO 6534:2007.

4.3.2.2 Verification

Dimensionf shall be verified’ by measurement. Strength requirements shall be verified by testing in

accordance¢ with ISO 6534:2007.

4 © IS0 2022 - All rights reserved
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Dimensions in millimetres

4.4 Balance

4.411 Requirements

Figure 2 — Minimum dimensions of protection at the rear handle

Chdin-saws with an engine displacement of 80 cm3 or less shall be longitudinally balanceg to within

+30° between the centreline of the guide bar and the horizontal plane.

The limit shall be met by the shortest and longest applicable guide bars.

NOTE Sufficient inforymation to allow the setting of a limit is not available for chain-saws with an engine

disglacement of more tham80 cm3.

4.4)2 Verification

The angle .foy* longitudinal balance shall be verified by functional testing in accordance with

[S0|8334:2007.

4.5| Protection against injury hy kickback

4.5.1 Chain brake

4.5.1.1 Requirements

The chain-saw shall be fitted with a chain brake that can be activated manually by means of the
front hand-guard. The chain brake release force shall be between 20 N and 60 N and the direction of

movement shall be away from the operator.

The average stopping time shall not exceed 0,12 s and the maximum stopping time shall not exceed

0,15s.

© IS0 2022 - All rights reserved
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4.5.1.2 Verification

The chain brake release force and stopping time shall be verified in accordance with ISO 6535:2015.

4.5.2 No

n-manual chain brake

4.5.2.1 Requirements

There shall also be a non-manual chain brake system that operates the chain brake when kickback
occurs. This system shall meet the requirements for forest chain-saws given in ISO 13772:2018.

4.5.2.2 Y

The non-m
with ISO 1

4,53 Ki

4.5.3.1 K

The follow,
80 cm3 ang
(CKA,,}, o1

lerification

anually activated chain brake system shall be verified by functional testing in actorda
8772:2018.

'kback and chain stop angles

lequirements

ing requirement is only applicable for chain-saws with an engine displacement of less ]
| a guide bar length not exceeding 63 cm. At least one of thécalculated kickback parame
CKA,,;, or CKA_,) shall be less than 45°. This requiremént shall be fulfilled for all guide

nce

han
fers
bar

and saw-cliain combinations specified in the instructions. For,definitions of the kickback parametlers,

see ISO 95]

dq

NOTE

4.5.3.2

CKA

'wob’

CK

4.6 Chai

4.6.1 Re

The chain
accordancg

4.6.2 Ve

Dimension
accordancg

Jufficient information to allow the setting of a limit\is not available for chain-saws with an en
displacement of more than 80 cm3.

8:2018.

lerification

(A, and CKA_ shall be verified byfunctional testing in accordance with ISO 9518:2018.
n catcher

quirements

saw shall be fitted-with a chain catcher located, and with dimensions and strength
with [SO 10726;2020. The chain catcher shall be replaceable.

rification

5 shall'be verified by measurement. Strength requirements shall be verified by testin
with ISO 10726:2020. Means for replacing the chain catcher shall be verified by inspect

bine

4.7 Spiked bumper

4.71 Re

quirements

The chain-saw shall be equipped with a spiked bumper (see Figure 1) or shall have provision for
mounting one.

4.7.2 Verification

The presence of a spiked bumper or the provision for mounting one shall be verified by inspection.

© IS0 2022 - All rights rese
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4.8 Chip discharge

4.8.1 Requirements

The chain-saw shall be so designed that wood particles are directed below the underside of the saw
when it is in an upright (cross-cutting) position.

4.8.2 Verification

The direction of the discharge of wood particles shall be verified by inspection during cross-cutting
opefations.

4.9 Guide bar cover

4911 Requirements

Theg chain-saw shall be provided with a guide bar cover (see Figure 1), 50 designed that|it remains
attdched to the guide bar during transport and storage.

4.9)2 Verification

The attachment of the guide bar cover to the guide bar shall be verified by inspection when holding the
chajn-saw in any direction.

4.10 Engine starting device

4.10.1 Requirements

Theg engine starting device shall be a self-contained, battery-powered electric starter and/dr a manual
stagter where the actuator is permanently dttached to the machine.

Chalin-saws with a manual starter shaill have a recoil device for the rope.

Tw@ or more separate and dissimilar actions shall be required to activate the electrical star{ing device.

4.10.2 Verification

Theg means of starting'the chain-saw shall be verified by inspection and functional testing.
4.1f1 Engine stopping device

4.11.1 Requirements

Theg chain-saw shall be fitted with an engine stopping device by means of which the endine can be
brought to a final stop and which does not depend on sustained manual effort for its operation. The
control for this device shall be so positioned that it can be operated using the right hand by an operator
holding the saw with both hands and wearing protective gloves. The colour of the control shall clearly
contrast with the background.

4.11.2 Verification

The correct functioning of the engine stopping device shall be verified by inspection while the machine
is being operated. The location and colour of the control shall also be verified by inspection.

©1S0 2022 - All rights reserved 7
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4.12 Throttle control system

4.12.1 Dimensions

4.12.1.1 Requirements

The throttle trigger shall be so positioned that it can be pressed and released with a gloved hand while
the rear handle is held by meeting the dimensional requirements of ISO 7914:2002. See also 4.2.1.

4.12.1.2

erification

The positic
4.12.2 Op
4.12.2.1 K

4.12.2.1.1

The chain-
idling posif

n and dimensions shall be verified by measurement.
eration
lequirements

Throttle trigger/Throttle trigger lock-out

baw shall be provided with a throttle trigger that, when released)automatically reverts to
ion. The throttle trigger shall be retained in the idling positiah by the automatic engage

of a throttle trigger lock-out.

When a fo

begins.

NOTE
speed until

\

After the s
engine spe
trigger locl

The startin

lock and tHe engine returns to idling,;speed.

4.12.2.1.2

Unintentio
designed t
engine spe
begins.

Vhen fitted to assist starting, a throttle controldatch maintains an engine speed higher than id
fhe throttle trigger is activated and released (see 4.12.3).

tarting procedure has been completed, activation of the throttle trigger to increase
bd to a point at which the saw-chainwill start to move shall only be possible with the thrd
t-out disengaged.

g procedure is considered-to-have been completed when the operator disengages the thra

Unintentional cenfinuous movement of the saw-chain

hal continuous.,movement of the saw-chain shall be prevented by a throttle-linkagg
hat when agforce is applied to the rear handle while the throttle trigger lock-out is enga

4.12.2.2

the
ent

"ce is applied to the throttle trigger, while the thraettle trigger lock-out is engaged, engine
speed shall not increase to a point where the clutch engages and continuous saw-chain move

ent

ling

the
ttle

ttle

SO
bed,

ed will nétincrease to a point where the clutch engages, and continuous saw-chain movenpent

[erification

4.12.2.2.1

Throttle trigger/Throttle trigger lock-out

The throttle trigger and throttle trigger lock-out requirements shall be verified by inspection and the
following test.

The throttle trigger lock-out function shall be verified by inspection and by applying a force equal to
50 N £ 5 N to the throttle trigger with the throttle trigger lock-out engaged. The force shall be applied
gradually during approximately 1 s and then held for 5 s + 1 s at a position 5 mm + 1 mm in front of
the rear part of the throttle trigger. The force shall be applied in the direction of the throttle trigger
movement (parallel to the path of the trigger for a trigger with linear travel and perpendicular to the
arc segment for a trigger designed to rotate around a fixed point).

© IS0 2022 - All rights reserved
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During the test, the handle shall be fixed with means that do not in any way interfere the function of the
throttle trigger lock-out.

4.12.2.2.2 Unintentional continuous movement of the saw-chain

Unintentional continuous movement of the saw-chain shall be verified by the following test.

The machine shall be equipped with guide bar and saw-chain and the fuel and oil tanks shall be at least
half full. Initially start and warm up the engine to steady-state conditions by applying load (cutting or
by using a brake as described in ISO 22868:2021). Stop the engine and fix the machine by the guide bar

usi

ga vice Restartthe pnginp at idling Qpppd

Let
the

Apy
han

cha

Saw
rotd

4.1

4.1

Ifa
cha
reld

the engine speed stabilize for 10 s and set the engine to the highest idling speed recom
manufacturer in the instructions.

ly a load corresponding to three times the mass of the machine as definedhn 5.1.2 a)
dle. When load is applied in the most unfavourable direction, no continueus’movement
n shall be observed.

-chain movement is not considered continuous if the saw-chain movement includes inter
ition.

.3 Throttle control latch

P.3.1 Requirements

throttle control latch is provided to aid starting and’its engagement results in movement
n during starting, the throttle control latch shall be engaged manually and shall be au
ased when the throttle trigger is operated:;In such cases, the activation device used|

throttle control latch shall be located outsidethe gripping area of the handle and it shall requ

twa

Thd

independent motions to engage the throttle control latch.

gripping area is defined as extending from 25 mm in front of the rear part of the throttl

75 am behind the rear part of the throttle trigger (see Figure 3).

Thd
251

operational force on the-throttle trigger for releasing the throttle control latch shall
N.

mended by

fo the rear
pf the saw-

ruptions in

of the saw-
omatically
to set the
ire at least

P trigger to

not exceed
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Dimensions in millimetres

Key
rear ha
throttld

interse

grippin

Bow N R

4.12.3.2 Y

The functi
operating
within 1s
of the trigg

4.13 Drive sprocket guard

4.13.1 Re

Unintende
provided t
be either a
without th

Fixed guar
their fixing

Interlockin
ISO 13849

hdle
trigger
ftion between rear handle and throttle trigger
o area
Figure 3 — Gripping area
erification

bnality of the throttle control latch shall be verified by inspection and measurement w

it a position 5 mm * 1 mm in front of the rear’part of the throttle trigger and in the direc
er movement (perpendicular to the rotation radius of the trigger).

quirements

l contact with the drive.sprocket shall be prevented. Covers for the drive sprocket that
b meet this requirement, whose only function is to guard against unintentional contact, s

fixed guard (detachable by means of tools) or an interlocking movable guard (detach
b use of tools).

ds shall bejfixed by systems that can be opened or removed only with tools and that K
systempermanently attached to the guard and/or machine when the guard is removed.

g movable guards shall have a safety-related control system which complies with at 1

hile

the machine. The specified force for releasifig the throttle control latch shall be applied

fion

are
hall
hble

ave

past

1:2015, Category 1.

4.13.2 Verification

The design

of fixed guards shall be verified by inspection.

The functionality of interlocking movable guards shall be checked by inspection, functional testing and
to the principles specified in ISO 13849-2:2012.

10

© IS0 2022 - All rights rese

rved


https://standardsiso.com/api/?name=d73c47f25187438b1d2ef7414db6cd69

1SO 11681-1:2022(E)

4.14 Clutch

4.14.1 Requirements

The chain-saw’s clutch shall be so designed that the saw-chain does not move continuously when the
engine rotates at any speed less than 1,25 times the idling speed. Saw-chain movement is not considered
continuous if the saw-chain movement includes interruptions in rotation.

4.14.2 Verification

Corfectoperatiom of the ciutcirsiratt be vertfied by imspectiom whemn the engine speed 15 increased from
idling speed to 1,25 times the highest idling speed, in accordance with the instructions.

4.15 Protection against contact with parts under high voltage

4.15.1 Requirements

All fhigh-voltage parts of the circuit, including spark-plug terminals,(Shall be located, irjsulated or
guarded so that the operator cannot come into accidental contact with-them.

Ignjtion interruption or short-circuiting shall be provided and shall-be fitted on the low-volthge side.

4.15.2 Verification

The location and insulation of the parts under high voltage shall be verified by inspectipn, using a
stamdard test finger, in accordance with IEC 61032:1997, Figure 2, Probe B. The ignition intefruption or
shoft-circuiting shall be verified by inspection.

4.16 Protection against contact with hot'parts

4.16.1 Requirements

The cylinder and parts in direct tontact with the cylinder or the muffler shall be protected against
uniptentional contact during nérmal operation of the chain-saw. This applies to:

— |parts less than 120 mm/from the front handle in accordance with Figure 4 and alongla 100 mm
distance to the left-of ¥eference point X, as defined in ISO 6533:2020,

— |parts less than 80 mm from the front handle in accordance with Figure 5 and alongfa 100 mm
distance upyvards from reference point X;, as defined in ISO 7914:2002, and

— |the muffler, if it can come into contact with the projection of a straight line within 120 mm from
the top.of the front handle in accordance with Figure 6 and along a 100 mm distance t¢ the left of
reference point X, as defined in ISO 6533:2020.

Maintenance and adjustment procedures as described in the instructions are considered intentional
acts and excluded from the provision of this subclause.

Mufflers other than those mounted at the front of the chain-saw shall be provided with protection
against contact so that the accessible area does not exceed 10 cm?.

The temperature for these accessible parts of the machine, as listed above and including guards
or shields provided to prevent access to such hot surfaces, shall not be more than 80 °C for metallic
surfaces or 94 °C for plastic surfaces.

NOTE For further information, see ISO 13732-1:2006, Annex E.
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Dimensions in millimetres

3
2
%
N
LI T
muffler
front handle
front hand-guard
housing
Flgure 4 — Required distance between front handle and unprotected hot parts
Dimensions in millimdtres
muffler
front hgndle
Figune 5 — Required lateral distance between front handle and unprotected hot parts
(plain view)
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Dimensions in millimetres

Key]

BwWw N R

4.1

Thd
Thd
det

Con
eng

muffler

front handle
front hand-guard
housing

Figure 6 — Guarding against contact with hot part

h.2 Verification

protection of silencers other than those motunted at the front of chain-saws shall be
ermining the area accessible, as follows.

Ide

If the test is conducted at'anl ambient temperature outside of the nominal (20 * 3) °C, th

tem

whyd

peratures shall be corvected using Formula (1):
TC = To - TA + 20

pre

T4 is the corrected temperature, in degrees Celsius (°C);

protection of the muffler or silencer shall be verified by measurement of the required distances.

verified by

duct the temperature test in the shade and with a maximum wind speed of 3 m/s. (Qperate the
ine by cycling for 5 s at idling speed(@nd 5 s at racing speed until the surface temperaturgs stabilize.

tify the hot surface area, or areas. Determine temperatures using temperature{measuring
equiipment with an accuracy of2-°C.

ke recorded

@)

Ty Tstheobservedtemperature; imdegrees Cetsius°€3;

T, isthe ambient temperature, in degrees Celsius (°C).

Allow the power source to cool before using the cone. It is not necessary to test the accessibility of hot
parts while they are hot.

Apply the test cone shown in Figure 7 in any direction and with a maximum force of (10_01 ) N. When

moving the cone, determine whether there is any contact between the hot surface area(s) and the cone’s
tip or the conical surface. Neither tip nor conical surface shall come into contact with any hot surface
area greater than 10 cm?. The cylindrical surface of the cone or the flat surface of the cone shall not be
considered.
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Dimensions in millimetres

bo
(o]
o
-

\ g

P
B

100 1,5

<
g

N 2

Figure 7 — Test cone

4.17 Fuel and oil systems

4.17.1 Requirements

The fuel cajp shall have a retainer.

The fuel tank opening shall be at least 20 mm in diameter and théil tank opening at least 19 min in
diameter. Each opening or cap shall be clearly marked to indicate‘the function of the tank; if only|the
caps are mprked, they shall not be interchangeable between tanks.

The desigr] of the fuel tank assembly shall be such that,ne leakage occurs while the chain-saw is at
the normdl operating temperature, with the chain-saw in all working positions and while bg¢ing
transported.

The filler dpenings shall be located so that the action of filling of the tanks is not obstructed by other
components. It shall be possible to use a funnel.

Tanks and fuel lines shall be integrated jn‘the chain-saw so that they can withstand, without any vidible
leakage, the shock occurring when the‘complete chain-saw is impacted to the ground in accorddnce
with 4.17.22.

Fuel feed lines accessible by the’ probe defined in Figure 8, shall not break, crack, leak or becpme
detached from their fittings-or-connections when tested in accordance with 4.17.2.3.

4.,17.2 Verification

4.17.2.1 (General

The fuel cap-vetainer, opening dimensions and the possibility of using a funnel shall be verified by
inspection. The tightness of the caps shall be verilied by inspection while turning the chain-saw in any
direction. Seepage from fuel tank ventilation systems is not regarded as leakage.

4.17.2.2 Drop test

The chain-saw shall be impacted onto a concrete surface by dropping it twice (once with the longest
guide bar and once with the shortest guide bar as specified in the instructions), at =25 °C * 2 °C. If only
one guide bar is specified in the instructions, that bar shall be used for both impacts.

Before the drop test, install one of the selected guide bars, together with the associated saw-chain, and
half fill the fuel and oil tanks with a mixture by volume of 50 % glycol and 50 % water, then condition
the chain-saw at the test temperature for at least 6 h.
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Within 60 s of its emergence from the conditioning environment, drop the chain-saw onto a concrete
surface. Do this with the chain-saw suspended by means of a string attached to the front handle so
that the guide bar plane is vertical and the lowest point of the front handle where it is suspended is
775 mm *= 5 mm above the concrete surface.

Inspect for visible leakage while holding the chain-saw for 30 s + 2 s in each of the positions b) to g) as
specified in ISO 6531:2017, Figure A.1. Repeat the test with the second guide bar after reconditioning at

=25

°C + 2 °C for aminimum of 1 h.

4.17.2.3 Fuel feed lines strength and accessibility

Fue] feed line strength and accessibility shall be determined by the use of a 7 mm diameter
length test probe made of PA6 Plastic material without glass reinforcement (Figure 8)~The
sha]l be mounted to a force meter. All guards and covers shall be installed for the test and th
be donducted at a temperature of (20 + 5) °C. The fuel feed lines and connections shallbe pred
by ¢ompletely filling the fuel tank and then running the engine for 5 min. Stopcthe engine a

24

Thd
can

prior to conducting the test.

fuel feed lines and connections shall be tested by inserting the testprobe into any ope
be used to access the fuel feed lines. Fuel feed lines accessible with-the tip of the test pro

testled by applying an axial force of (4Of(2) )N . The force shall be applied to accessible fuel fee

thelprobe contacts.
Compliance is checked by visual inspection. For chain-saws‘incorporating pressurized fue
visyal inspection shall be performed when the chain-satw.engine is running and then after t}
stopped.
Dimensions in
r~
)
‘- — =
P Tx &5° |
200

4.1

4.1
The

Figure 8 +— Test probe for fuel feed line strength and accessibility

8 Exhaust gases

B.1 Requirements

exhaust outlet shall be located so as to direct emissions away from the operator in norm

x 200 mm
test probe
e test shall
onditioned
hd wait for

hing which
be, shall be
1 lines that

feed lines
e engine is

millimetres

al working

poskH

TIroTToT

4.18.2 Verification

The location and direction of the exhaust outlet shall be verified by inspection.

4.19 Chain lubrication

4.19.1 Requirements

The guide bar and saw-chain shall be automatically lubricated. If, additionally, a manual oiler is
provided, it shall be located so that it can be operated by the right hand while holding the chain-saw.
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4.19.2 Verification

The functionality of the saw-chain oiling system shall be verified by inspection while operating the

machine. T

he location of a manual oiler, if provided, shall be verified by inspection.

4.20 Chain tensioning

4.20.1 Re

quirements

Chain-saws shall be provided with a means for adjusting the saw-chain tension.

4.20.2 Ve

The adjust
4.21 Vibry

4.21.1 Re

Vibration 1
measures

of the actu
are genera
sprockets,
being work

Besides mg¢
masses shi

NOTE
provides gu

4.21.2 Vibration measurement

The vibrat
accordancg

4.22 Nois

4.22.1 Re

Noise redu
measures
the actual

rification

ment means shall be verified by inspection and functional testing.
ation

duction by design at source and by protective measures

eduction shall be an integral part of the design process, thus spécifically taking into acca
it source. The success of the applied vibration reduction meastres is assessed on the b
hl vibration total values for each handle. The main sourcesicausing and influencing vibra
ly the dynamic forces from engine, cutting means, unbalanced moving parts, impact in g
bearings and other mechanisms and the interaction between operator, machine and matg
ed.

pasures to reduce vibration at source, technical ' measures such as isolators and resona
1l be used to isolate, when appropriate, the yibration source from the handles.

R 1030-1 gives general technical information on widely recognized technical rules and means
idelines for the design of reduced hand-arm vibration machines.

with ISO 22867:2021.
e

duction by design at source and by protective measures

ction shall be an integral part of the design process, thus specifically taking into accd
it source. The success of the applied noise reduction measures is assessed on the basi
hoise emission values. The main sources causing and influencing noise are generally the

unt
hsis
[ion
fear
rial

[ing

and

on shall be measured, andthe equivalent vibration total value calculated for each handle in

unt
s of
air

3 t k H 3 1 4 3 L 'S s f43 s | - N 3 £. L
ln a e SySLClll, Cll5lllc LUUllll5 O_yDLClll’ Cllslllc CAIIdUOU JJDLCIII’ LuLLlll5 o_you:lu dllu viIiul a\,1115 OUILI IAUTTO.

NOTE
machines.

Special care shall be taken in the acoustical design of chain-saws.

ISO/TR 11688-1:1995 gives general technical information and guidance for the design of low-noise

ISO/TR 11688-2:1998 gives useful information on noise generation mechanisms in machinery and
ISO 14163:1998 provides guidelines for noise control by silencers. ISO 11691:2020 and ISO 11820:1996
address the testing of the silencer.
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4.22.2 Noise measurement

The equivalent A-weighted emission sound pressure level at the operator’s position and the A-weighted

sou

4.2

nd power level shall be measured and calculated in accordance with ISO 22868:2021.

3 Electromagnetic immunity

4.23.1 Requirements

All electronic components of the systems used to control the machine shall meet the acceptance criteria

giv

4.2
Thd

5.1

5.1

For

5.1
The

niniov 14764719706, 6.5 and 6.6, concerning tne electromagnetic mmmunity or tne mdclh

8.2 Verification

electromagnetic immunity shall be verified by testing in accordance with IS0, 14982:199

Information for use
Instructions

1 General

the information to be provided to the user, the following applies, together with ISO 1210

2 Technical data

instructions shall give at least the followingteéchnical information for each chain-saw m
Mass

Chain-saw without guide bar and:saw-chain, empty tanks, in kg.

Cutting length

Usable cutting lengths, in.cm or cm and inch.

Saw-chain speed

Saw-chain speedin m/s as measured at maximum engine power speed according to ISO
Approved saw-chains and guide bars

Recommended saw-chains and guide bars approved to meet the requirements of this do|

Engine

ne.

8.

):2010, 6.4.

pdel.

7293:2021.

cument.

f)

g)

h)

Engine idling speed range, min1.

Values for A-weighted equivalent emission sound pressure level at the operator position,
determined in accordance with ISO 22868:2021, together with the uncertainty of stated values, in

dB.

Values for A-weighted equivalent sound power level, determined in accordance with ISO 2
(if required), together with the uncertainty of stated values, in dB.

2868:2021

Values for equivalent vibration total value (for each handle), determined in accordance with

ISO 22867:2021, together with uncertainty of stated values, both in m/s2.

© IS0 2022 - All rights reserved
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5.1.3 Other information

The instructions shall contain, in accordance with ISO 12100:2010, 6.4.5, comprehensive instructions
and information on all aspects of operator/user maintenance, and the safe use of the chain-saw, including
type and use of PPE, suitable clothing and the need for training in all manual chain-saw operations.
The instructions shall take into account the use of a chain-saw by a first-time and/or inexperienced
operator.

Extensive use should be made of pictograms and/or diagrams.

The importance of reading the instructions thoroughly before using the chain-saw shall be stressed on
the front o

The terms
may be use

The instru

a) transp

th
cle

in

b) comm

c) the chain;sawitself, including

18

as
to

al
co

ch

in
ro

the instructions.

used in all documentation shall be in accordance with ISO 6531:2017. Alternative wor
d provided it is explained according to ISO 6531:2017.

ctions shall at least cover information relating to the following:

ort, handling and storage of the chain-saw, including

e use of a guide bar cover during transport and storage,

aning and maintenance before storage, and

structions for securing the machine during transport to préyent loss of fuel, damage or inj
ssioning of the chain-saw, including

kembly instructions, initial adjustments and checksi-and including a description of the met
install the saw-chain and guide bar,

list of recommended saw-chain and guide bar combinations, including a warning of posg
hsequences from using non-approved cambinations, e.g. increased risk of kickback,

pin tensioning and sharpening techfiiques, including the use of gloves,

ormation regarding regular maintenance, pre-operating procedures and daily maintena
itines, as well as the consequences of improper maintenance,

ling

ry.

hod

ible

nce

gufide bar and saw-chain adjustments with the engine stopped, including regular checkinjg of

th

re
re

fil

b chain brake,

bular functionalehecks of the clutch (no saw-chain movementatidling speed) and informa
barding the correct adjustment of the idling speed, and

ing of fuéliand oil tanks, especially concerning fire precaution.

fion

a

Hocrcrintian idantification and thg nomanclatiirg of meinecinal marte dnclnding tha oo
ereSeHPpHehH —Hereheieatioh—aha—+tre—hothehecrdttie—o6+ pHHRE PGPSR aERE—+e—S ot

devices of the chain-saw and an explanation of its function,

an explanation of symbols and safety signs,

the mounting of a spiked bumper,

information on specified replacement saw-chains and guide bars,

ety

declared values of the A-weighted emission sound pressure level at the operator position and
of the A-weighted sound power level, including a warning of the risks and the measures to be
taken to minimize those risks, with a third octave band analysis to be supplied upon request to
enable selection of the correct hearing protection,

equivalent vibration.
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the use of the chain-saw, including

a note alerting the user of possible national regulations which can restrict the use of the
machine,

the need for daily inspection before use and after dropping or other impacts to identify
significant damage or defects,

instructions regarding the safe starting procedure, which includes the instruction to always
engage the chain brake before starting the engine and, when the engine has started, to
immediately disengage the throttle control latch and ensure that the engine speed has returned

0 1dle belore disengaging the chain brake,

instructions to only use the throttle control latch at starting procedure and a . warning of using
the machine with the throttle control latch engaged,

operating instructions and instructions for common cutting tasks, as well as the need for
adequate training, including prohibited operations and a warning against the use|of the unit
when tired, ill or under the influence of alcohol or other drugs,

instructions for the selection and use of eye (visor or glasses), liead, hand, leg and foot
including mentioning of the need to use slip-resistant foot protection,

instructions regarding exposure to noise, and the selection and use of hearing
including recommendations for limiting the duratiofy of operation, if appropriate,

protection,

protection,

instructions regarding exposure to vibration, with an explanation of white finger rjisks and to

seek medical attention if symptoms occur and¢if appropriate, recommendations for |
duration of operation,

instructions on the regular testing of thié chain brake, with information about poss

of normal use and maintenance on the kickback safety performance of the chain-saw,

imiting the

ible effects

hazards which may be encountered while using the saw, such as blockage of the sawfchain, and

how to avoid them while performing typical tasks,

warning about the risk for bystanders and animals and the need to keep a safe distqnce during

operation of the chainh-saw,

an explanation(of the kickback safety features that the chain-saw incorporates

including

a description ‘ef)the chain brake function and the influence of saw-chain and guide bar type

on kickback-magnitude. The user shall also be informed about the possible effects

of use and

maintenange of the chain brake system and other components such as the saw-chaif and guide

bar onthe kickback safety performance of the machine,

amexplanation of, and instructions in how to deal with, the phenomena of kickbacl, “skating”

anhd “bouncing”, and dropping at the end of a cut,

H h) P | s H £ 1 n 1L s A 2l ek | | i
d wWdl'lllllg dDUUL UHIT TIHIISSIUVIT U TAIIAUS T 54505, TUUT ILAUIUIT UITN ISt d1IU Savw UUSt,

an instruction that the chain-saw shall be held with the right hand on the rear handle and the

left hand on the front handle, and

information regarding the appropriate use of a spiked bumper, e.g. the advantage of using a

spiked bumper when cutting trees and thick branches.

maintenance instructions, including

servicing and replacement tasks for the user, including the need to keep the chain-saw in good

working condition,

specifications of the spare parts affecting the health and safety of the operator, particularly the

saw-chain and guide bar,
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