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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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Introduction

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

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

When requirements of this type-C standard are different from those which are stated in type-A or
type-B standards, the requirements of this type-C standard take precedence over the requirements of
the other standards for machines that have been designed and built according to the requirements of

this gype-Cstandard

© IS0 2013 - All rights reserved v
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INTERNATIONAL STANDARD ISO 5395-

2:2013(E)

Ga

rden equipment — Safety requirements for

combustion-engine-powered lawnmowers —

Part 2:

Pedestrian-controlled lawnmowers

1 Bcope

1.1 | This part of ISO 5395 specifies safety requirements and their verification for combust

powgred pedestrian-controlled rotary lawnmowers and cylinder lawnmoweks)including

controlled mowers with a sulky having a seated operator (hereafter flramed “lawnmc

equipped with:

— metallic cutting means; and/or

— hon-metallic cutting means with one or more cutting eleménts pivotally mounted on
Circular drive unit, where these cutting elements rely ofvcentrifugal force to achieve
have a kinetic energy for each single cutting element of10 ] or more.

This|part of ISO 5395 does not apply to:

— robotic and remote-controlled lawnmowers, flail mowers, grassland mowers, sickle b
fowed/semi-mounted grass-cutting machings, and scrub-clearing machines;

— plectrically powered and battery-poweéred lawnmowers;

— pedestrian-controlled lawnmowerswith a swing-over handle.

NOTE IEC 60335-1[2] together with IEC 60335-2-77,[3] give requirements for pedestrian-con{

behihd electrically powered lawnmowers.

1.2 This part of ISO 5395 deals with all significant hazards, hazardous situations or

Anngx A) relevant to lawnmowers when used as intended and under the conditions of misus

reaspnably foreseeable\by the manufacturer.

1.3 It is not @pplicable to lawnmowers which are manufactured before the date of pu

this document,

2 Normative references

ion-engine-
pedestrian-
wer”), and

a generally
rutting, and

ar mowers,

rolled walk-

events (see
e which are

blication of

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

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

IS0 5395-1:2013, Garden equipment — Safety requirements for combustion-engine-powered lawnmowers —

Part

1: Terminology and common tests

IS0 5395-3:2013, Garden equipment — Safety requirements for combustion-engine-powered lawnmowers —

Part

3: Ride-on lawnmowers with seated operator

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

© IS0 2013 - All rights reserved
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ISO 13849-1:2006, Safety of machinery — Safety-related parts of control systems — Part 1: General
principles for design

ISO 13857:2008, Safety of machinery — Safety distances to prevent hazard zones being reached by upper
and lower limbs

ISO 14119:1998, Safety of machinery — Interlocking devices associated with guards — Principles for design
and selection

[SO 14982:1998, Agricultural and forestry machinery — Electromagnetic compatibility — Test methods

and acceptance criteria

IS0 17398:7

3 Terms

For the pur

4 Requi

4.1 Gene

The lawnm
The lawnm
instruction

In addition
but not sign

004, Safety colours and safety signs — Classification, performance and durability of safety,

and definitions

boses of this document, the terms and definitions given in [SO 12100 and-ISO 5395-1 ap

rements for pedestrian-controlled lawnmowers

ral

bwer shall comply with the safety requirements and/or protective measures of this clg
pbwer shall be marked and carry warnings according to 7.2 and shall be provided wit]
handbook which complies with 7.1.

the lawnmower shall be designed according\to the principles of ISO 12100 for rele
ificant hazards which are not dealt with bythis document. An audible warning device

bigns

luse.
h an

vant
(for

example, horn) is not required. Unless otherwise stated, all tests shall be carried out at an ambient

temperatur

If not other
separate m

When the g
defined in
persons car

Where it is
operating e

manufactuy

4.2 Cont

e between 15 °C and 35 °C.

vise specified within this part of1SO'5395, the tests may be carried out in any order an
ichines, cutting-means enclosures, and cutting-means components.

rder in which tests should\be carried out and the number of permitted machines arg
his part of ISO 5395, these conditions should be determined by agreement betweer
rying out the tests anidythe manufacturer.

d on

not
the

specified that the‘engine shall run during the test, it shall be operated at the maxi

um

ngine speed (See definition in ISO 5395-1). If the measured engine speed is not within the
limits specified in the instruction handbook, the engine speed shall be adjusted in accordance with the

er’s instructions.

rols

4.2.1 Location

The location of operator controls which require sustained activation shall be within the gripping area
of the handle(s).

The location of operator controls that do not require sustained activation but that might be operated

during gras

s cutting shall be within the zones shown in Figure 1.

The operator control zone defined in Figure 1 includes the maximum movement range of the controls
but is not intended to represent preferred operator control positions.

NOTE 1

ISO/TS 15079[12] gives useful information about the location and operation of operator controls.

For lawnmowers with a sulky, see the additional requirements in 4.17.2.

2

© ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=b033a132ff8884d5b154d9dbe2ec9f02

ISO 5395-2:2013(E)

For the purpose of this subclause, the following shall not be considered as controls that are operated
during grass cutting:

— height-of-cut setting;

— fixed cutting-means setting or adjustment;
— grass discharge opening to the grass catcher;
— hydrostatic bypass valve;

— engine-starting controls which meet 4.2.3 requirements;

— pngine-stopping controls, if separate from cutting-means stopping.
A manually operated parking brake shall be operable from the operator position.

Compliance shall be checked by inspection and measurements.

© IS0 2013 - All rights reserved 3
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Dimensions in millimetres, tolerance + 3 mm

Nl
N
m
o
o
[¥a}
Key
1  operatof control zone
2 operatof control zone'when leaning against handle barrier
3 handle harrier
Figure 1 — Operator control zone

NOTE 2  The operator control zone, illustrated in Figure 1, is the area into which the extremities of a 95th
percentile male can reach from the normal operator position. The lowest forward zone is the area into which a
5th percentile male or a 50th percentile female can reach when against the handle barrier. This zone can also be
reached by a 95th percentile male leaning forward against the handle barrier.

4.2.2 Engine speed

The lawnmower shall be designed so that it is not possible to sustain an engine speed greater than
the maximum operating engine speed (see definition in ISO 5395-1) by the use of any control or by
adjustments made without breaking a manufacturer’s seal, if so provided, or without replacing or
reconfiguring engine speed control components.

4 © IS0 2013 - All rights reserved
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Compliance shall be checked by inspection and measurement.

4.2.3 Engine starting

Any engine-starting device (e.g. start switch, recoil rope starter) shall require intentional activation in
order to start the engine.

A starter operated by means of a loose rope shall not be allowed.

For battery-started lawnmowers, the start switch shall be of the type operated by a removable key or a
similar device, to prevent unauthorized starting of the engine.

An engine-starting device located outside the operator control zone (see 4.2.1) shall only alllow starting
with the cutting-means drive disengaged or if the lawnmower satisfies the foot protection requirements
of 5.B.2.2 d) at the starting position.

Compliance shall be checked by inspection.

4.2.4 Engine stopping

An engine-stopping device shall be provided. The device shall not depend on sustained manyal pressure
for ifs continued operation. The stopping device can be included in the operator presence coptrol (OPC).

NOTE An emergency stop device is not required.

Compliance shall be checked by functional test and inspectioi

4.2.5 Brake steering or clutch steering
The prake-steering or clutch-steering controls shall be arranged so that:

— |factuated by dual controls, the controlfarthest to the right shall induce a movement of the machine
Lo the right and the control farthestto-the left shall induce a movement of the machine to the left; or,

— |f actuated by a single control, a“clockwise movement of the control about its axis shall effect a
rlockwise turn of the machihe about its axis, and a counter-clockwise movement shall effect a
rounter-clockwise turn.

Compliance shall be checked)by functional test and inspection.

4.2.¢ Traction drive
BotH the forwatd-and reverse functions of the traction-drive control, if present, shall requirle an OPC.

Complianceshall be checked by functional test and inspection.

4.3 ﬂppratnr presence control (ﬂP(‘)

The lawnmower shall be fitted with operator presence control device(s) which:
— meets the requirements in ISO 13849-1:2006, for Category 1; and

— requires activation by the operator before the lawnmower’s traction (if so equipped) and cutting-
means drive systems can be started; these functions shall be separate; and

— requires sustained activation by the operator to allow continued operation; and

— automatically activates the stopping of the cutting-means rotation and/or traction-drive system if
so equipped, when the operator releases the control device.

© IS0 2013 - All rights reserved 5
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The sustained activation and release functions of the traction-drive OPC can be combined with the
cutting means OPC.

NOTE The hazards from failure of the OPC system as well as use of performance level (PL) are under review.

From a complete stop position, restart of the cutting-means rotation shall require two separate and
distinct actions. Activation of the OPC shall be one of the actions. If these actions are to be carried out
using the same hand, then the actions shall be separate and dissimilar to prevent accidental restarting
of the cutting means.

Ifthe OPCisreactivated before the cutting means have stopped, the cutting means can resume operation

if there is st

fliciont lbinntic nnarguta ractart +ho Anging
13 tO-Fe5t

Automatic g
operation o

Compliance
4.4 Hang

4.4.1 Dis

There shall
a barrier bdg
cutting med

There shal
disengaged
becoming |

Additionall
least 120 m
rise by ana

For a hand
shall be prd
supporting

o
TerereIsreTIe et TSy O CCIrC—CITgTITes

r single-action stopping and starting of the cutting means shall be allowed during centin
f the OPC.

shall be checked by functional test and inspection.
le

fance

be a horizontal distance of at least 450 mm from the rear paxstof the handle, which servi
tween the operator and the nearest point of the cutting ieans, and the nearest point o
ns (dimension 1 in Figure 2).

during normal operation of the lawnmower, to prevent dimension 1 in Figure 2 f
ess than 450 mm.

M to the rear from the nearest point of the cutting-means tip circle on the operator’s sidg
hgle of not more than 5° from horizéntal (see Figure 2);

e distance of 750 mm or more, this rear wall can be replaced by a trailing shield W
vided at the rear of the lawwnmower and shall extend to not more than 6 mm above a
surface at all cutting heights. For cutting widths less than 762 mm, the trailing shield

have a composite width, including wheels, within the width of the cut area, of at least 90 % of the w

of cut. For
composite

Compliance

vidth of 90 % of thedistance between the wheels.

shall be checkeéd by inspection..

4.4.2 Piv

A pivoting
vertical, sh
an operatin

Compliance

oting

jlous

bS as
f the

also be positive means (e.g. latch or upper-S8top) which cannot be unintentionally

rom

, there shall be a rear wall of the cutting-means enclosure and a barrier that shall extend at

and

hich
evel
shall
idth

futting widths greater’than or equal to 762 mm, the trailing shield shall have a minignum

f the

nandle which has a temporary storage position (park position), usually just forward o

g position.

shall be checked by inspection.

into
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Dimensions in millimetres

Y

horizental handle distance between the cutting-means tip circle and the rear edge of the handle
Fearmost point of cutting-means tip circle

EXamplies of handie configuration
barrier

Figure 2 — Handle distance and rear cutting-means enclosure

© IS0 2013 - All rights reserved 7
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4.5 Guards

4.5.1 General

All power-driven components, except the cutting-means and ground-contacting parts, shall be guarded
to prevent contact with these components during normal operation. (See 5.3 or 6.2 as appropriate for
requirements for the enclosure of the cutting means.)

Openings in guards which would otherwise provide access to moving parts shall comply with the
requirements of [ISO 13857:2008, 4.2.4.1 and 4.2.4.3.

Fixed guard
that has to
shall be ret
the guard is
fixing syste

Compliance

4.5.2 Det
The openin

a)

interlo
have cq

apply p

b) the ope

its opet
— the
the

the

Compliance
4.6 Brak
4.6.1 Ser

4.6.1.1 R¢

A lawnmow
empty gras

s shall be fixed by systems that can be opened or removed only with tools. A fixed gyard,

be removed as a part of maintenance procedures as described in the instruction handhook,

removed. Where possible, a fixed guard shall be incapable of remaining in place witho
m.

shall be checked by inspection and measurement.

aching or opening of guards
b or detaching of guards shall require the use of a tool except for:

rked guards, in accordance with ISO 14119, which prevent-access before the moving g
me to a complete stop. While the hazardous part issexposed it shall not be possib
ower to it;

ating position when:

lawnmower is operated on the coconutmatting of E.6 in ISO 5395-1:2013; and
cutting means are engaged and opé€rated at maximum operating engine speed; and
cutting means are adjusted to-the lowest and highest cutting positions.

shall be checked by functiadngl test and inspection.
es
yice-brake performance

pquirements

er-exceeding a mass of 78 kg in its heaviest design configuration with full fuel tanksg
5 catcher (if installed) shall be equipped with a service brake. A lawnmower to which a s

hined by a fixing system that shall remain attached to the guard or to the machinery when

tits

arts
e to

ning of automatically closing guards for grass diseharge chutes. Such a guard shall remalin in

and
ulky

can be attached (see 4.17.1) shall be equipped with a service brake.

The service

brake shall meet the following requirements:

the service-brake performance shall only rely on the effectiveness of the braking system; and

the service-brake control shall be hand-operated; and

its position shall not interfere with the position of other controls; and

engagement shall simultaneously disengage the traction clutch; and

the service-brake control device shall be located within the operator control zone (see Figure 1) and

if the lawnmower is equipped with combined traction clutch and brake controls, the service brake

© ISO 2013 - All rights reserved
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— theservice brake shall be capable of stopping the lawnmower’s motion so that the average measured
stopping distance does not exceed 0,19 m for each 1 km/h of the maximum forward speed and

maximum reverse speed, if a reverse traction drive is provided.

The service-brake system can be provided by a hydrostatic, electric or mechanical drive.

Compliance shall be checked by inspection and tested according to 4.6.1.2.

4.6.1.2 Service brake test

a)

b)

f)

g)

The tests shall be conducted on a lawnmower:

— in its heaviest standard design configuration as available from the manufacturg
grass catcher (if installed) filled to its maximum volumetric capacity with materig
150 kg/m3 + 10 kg/m3; and

— with full fuel tanks; and

— with brakes adjusted in accordance with the manufacturer’s itistructions.

The tests shall be conducted on a dry, smooth, hard concrete (or equivalent) surface with
Slope of 1 %.

First condition the service-brake system by running.the lawnmower for 10 min dy
10 stops shall be performed from the maximum forward speed.

fareverse traction drive is provided, this break:in period shall be extended to 20 min d
Lhe service brakes shall be applied to stop thesntachine 10 times from maximum forwarg
10 times from maximum reverse speed.

fthe lawnmower is equipped with separate traction clutch and service-brake controls,
Clutch shall be simultaneously diserigaged with the service brake engagement.

After the conditioning procedure has been completed, the service brake test shall bg
three times in the forward ditection of travel and, for the lawnmower with a reverse trg
repeated three times in thereverse direction of travel.

Dperate the lawnmower at its maximum ground speed and release the traction-drive

hpply a maximum-foerce of 220 N to the centre of the grip area of the hand control for

brake system. The’stopping distances shall be measured for each brake test and the ay
Calculated fapledch direction tested.

4.6.2 Parking brake

4.6.2.1) Requirements

r, with any
1 of density

— with pneumatic tyres inflated to the maximum recommended pressures for the lawnmower; and

A maximum

ring which

iring which
| speed, and

the traction

conducted
ction drive,

control and
the service-
erage value

The lawnmower equipped with a service brake shall also be equipped with a parking brake. The parking
brake shall be capable of holding the lawnmower facing both uphill and downhill on a slope up to and
including 16,7° (30 %).

To allow the removal of initial slack in the system, a distance of 50 mm movement is allowed during the
first 30 s after the parking brake has been applied. There shall be no further movement after the 30 s.

The parking brake can be combined with the service brake.

The maximum force to actuate the parking brake shall not exceed:

220 N for a hand-grip parking brake, actuated by hand gripping motion only; or

— 330 N for a hand-lever parking brake, actuated by arm motion with a hand on a lever; or

© IS0 2013 - All rights reserved
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— 450 N for a foot-operated parking brake.

The unlocking force shall not exceed the maximum specified actuating force.

NOTE

test requirements of 4.6.2.2. The operating forces during normal use would in general be less.

The forces 220 N, 330 N and 450 N are considered as maximum forces that can be applied to meet the

If the lawnmower is equipped with an automatic parking brake, it shall be activated when the operator
presence control is released.

Compliance shall be checked by inspection and measurement and tested according to 4.6.2.2.

4.6.2.2 Parking brake test

a) Thetesfsshall be conducted onthe same lawnmower and under the same conditions as id the serfvice
brake tpst. The transmission shall be in neutral and the engine shall be stopped. If so‘equipped, the
hydrostatic bypass valve shall be in the normal position for cutting grass.

b) The tegts shall be conducted on a smooth flat surface with 16,7° (30 %) slopej.and a coefficient of
friction such that the lawnmower does not slide down the slope.

c) The pafking brake shall be applied.

d) The tedt shall be conducted for a period of 5 min, or if the parking brake is hydrostatic, the| test
period fhall be 60 min.

4.7 Trangsport position of the cutting-means assembly,

4.7.1 Disengagement of the cutting means

If movement of the cutting means to the transport, position changes the position of any part of the

cutting-medns tip circle, or of the contact line of @ cylinder cutting means, to a position above 400 mm

from the giound, then the cutting-means drivesshall be automatically disengaged or require manual

disengagenient before the cutting means can be raised above 400 mm.

When therq is a designated transport position below 400 mm and where the height of any part of the

cutting-medns tip circle, or the contactline of a cylinder cutting means, is less than 400 mm, there $hall

be a means|of disengaging the cutting means drive while the traction drive is engaged.

Complianceshall be checked by.inspection and measurement.

4.7.2 Manual movenient to the transport position

Handles shall be provided if the cutting-means assembly is to be moved manually to the trangport

position. THe foréetequired for manual movement from working position to the transport position shall

not exceed 250 N.

Compliance

shall be checked by inspection and measurement.

4.7.3 Securing in the transport position

The cutting-means assembly shall be capable of being held in the transport position by secure means

such as latc

Compliance

10

hes.

shall be checked by inspection.

© ISO 2013 - All rights reserved
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4.7.4 Movement from the transport position

When moving the cutting means from the transport position to the working position, it shall not be
possible to engage the drive to the cutting means unless:

— the operator is in the operator position; and

— the cutting-means tip circle or the contact line of a cylinder cutting means is within 400 mm of
the ground; and

— there is a deliberate activation of the drive to the cutting means by the operator.

Compliance shall be checked by inspection and measurement.

4.8 | Separate fan for grass collection
If a lpwnmower is equipped with a fan to assist grass collection, it shall be progided with:

— h device that will automatically stop fan rotation when the operator’s hands are removed from the
awnmower handle. This device can be the same as the one provided-\for the stopping of the cutting
means by the operator presence control (OPC) (see 4.3); or

— Interlocked guards on the collection device which prevent access to the fan during thel removal or
bpening of the grass catcher, before it has come to a complete stop.

Compliance shall be checked by functional test and inspection;

4.9 | Hot surfaces

Engine exhaust components and their guards wfith a surface temperature greater than 90| °C for non-
metgllic materials or 80 °C for metallic materials, and that are accessible during normal opgration shall
be ghiarded from inadvertent contact so thatthe tip or conical surface of cone A or B shall not|contact any
arealof 10 cm2 or more of the hot surface.

Compliance shall be checked by the test given in 1SO 5395-1:2013, Annex H where the requirement is that
the tip or conical surface of cone 4'0r B does not contact any area of 10 cmZ2 or more of the hot §urface.

4.10 Exhaust fumes

Engine exhaust fumes'shall be directed away from the operator when in the operator position during
grasp cutting.

Compliance shallbe checked by functional test and inspection.

4.11 Pressurized components of hydraulic systems

Hoses—pipes—couphtings—pressure—relefvralves—and-other—pressurized—componen hat-dperate at a
maximum working pressure greater than 5 000 kPa and that are located within less than 1 000 mm of
the operator control zone shall be located or shielded so that, in the event of a rupture, the fluid cannot
be discharged directly onto the operator when in the operator’s position.

The same requirements apply to pressurized components with aworking pressure of 500 kPato 5000 kPa
and within 1 000 mm of the operator control zone and where the temperature of the pressurized fluid
exceeds 50 °C when operated at an ambient temperature of 20 °C £ 5 °C.

Compliance shall be checked by inspection and measurement.
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4.12 Liquid spillage

4.12.1 Requirements

Liquid containers, batteries, fuel systems, oil reservoirs, and coolant systems shall be designed and
constructed so as to prevent spillage when the lawnmower is in a tilted position during normal operation.

There shall

Compliance

4.12.2 Spi"agp test

be no leakage from the filling openings.

shall be checked by inspection and tested according to 4.12.2.

The liquid dontainer, battery, fuel system, oil reservoir or coolant system shall be filled to its maxigpum

as specified by the manufacturer in the instruction handbook.

The lawnmpwer shall be tilted for 1 min at 20° lateral with the right side downhill and-dgain with the

left side doynbhill.

Repeat the test when tilted for 1 min at 20° longitudinal with the front downhi}l and again wit}
rear downhill.

Weeping at|vent systems is not considered as spillage.

4.13 Electrical system

4.13.1 Eleg

Electrical ¢
surfaces,or
and shall be
the carbure
be support
carburettor
the potentis
abrasion or

Compliance

4.13.2 Stai

The compa
is provided
will be affe
enclosure, 1
to disconne

'trical cables and wiring (including high tension/cables)

lubricants or fuel. Thelawnmower wiringassémbly shall, where possible, be grouped toge
supported and located so that no portion,is in contact, except for electrical connectors,
ttor, fuel injector(s), fuel lines, exhaust'system or moving parts. High tension cables
bd and located so that no portion.is’in contact, except for electrical connectors, with
fuel lines, exhaust system or moying parts. Any edges of metal parts or components
1l to contact the electrical cables or wiring shall be rounded or shielded to prevent pos
cutting damage to the cables‘or wiring.

shall be checked by inspeetion.

'ting battery installation

'tment for a‘vented storage battery shall have openings to provide ventilation. If drai
acid from,the battery in any of the normal operator positions shall not contact parts
Cted to-the extent that a hazard will be created. The compartment need not be a comj
ut shall be designed so that the described drainage hazards are avoided. It shall be pos
ctthe battery electrical circuit, for example with common tools, a switch, or tool-less d

| the

hbles shall be protected if located in a positign of potentially abrasive contact with npetal

ther,
with
hall
the
with
sible

hage
that
blete
sible
uick

connect sy

Compliance

€Ims.

shall be checked by inspection.

4.13.3 Overload protection

All circuits, except the starter motor and high-tension ignition circuits, shall be provided with an
overload protection device in the ungrounded line of a single wire system near the battery terminal, or
in either wire of a two-wire system.

Compliance shall be checked by inspection.

12
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4.13.4 Terminals and electrical parts

Terminals and un-insulated electrical parts and two-wire non-grounded systems shall be protected
against short-circuiting.

Compliance shall be checked by inspection.
4.13.5 Ignition circuits (spark ignition engines)

A control to stop the spark ignition engine by interruption of the ignition or grounding of the magneto
shall be provided and shall be fitted on the low-voltage side.

Compliance shall be checked by inspection.

All Righ-voltage parts of the circuit, including spark-plug terminals, shall be electrically grotected in
suchla manner that the operator cannot make accidental contact with them.

Compliance shall be checked by the finger probe test (probe B) of IEC 61032:1997

4.14 Electromagnetic immunity

All electronic components used in the systems to control the machine shall meet the acceptdnce criteria
of ISP 14982:1998, 6.3 and 6.6, concerning electromagnetic immiinity.

Compliance shall be checked by testing according to 1SO 14982:1998, 6.3 and 6.6.
4.13 Noise

4.15.1 Reduction by design, at source and by protective measures

Noise reduction shall be an integral part‘efthe design process thus specifically taking ihto account
meapures at the source. The success of the-applied noise reduction measures is assessed on|the basis of
the gctual noise emission values.

The [main sources causing and_ihfluencing noise are generally the air intake system, engine cooling
system, engine exhaust system, cutting system, and vibrating surfaces. See ISO/TR 11$88-1[Z] for
gendral technical informatiényand guidance for the design of low-noise machines. Special cpre shall be
taken in the acoustical désign of machines.

NOTE ISO/TR 11688-2[8] gives useful information on noise generating mechanisms in mgchinery and

I1SO 14163[11] gives guidelines for noise control by silencers. ISO 11691[2] and 1SO 11820[10] can be us¢d for testing
of the silencer.

4.15.2 Noise measurements

Where-vequired to be declared, emission sound pressure levels and sound power levels irfcluding the
uncertainties shall be determined In accordance with IS0 5395-1:2013, Annex F.

NOTE The provision of this information is mandatory only when required by regional regulations.
4.16 Vibration

4.16.1 Reduction by design, at source and by protective measures

Vibration reduction shall be an integral part of the design process thus specifically taking into account
measures at the source. The success of the applied vibration reduction measures is assessed on the basis
of the actual vibration values.
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The main sources causing and influencing vibration are generally the dynamic forces from the engine,
cutting means, unbalanced moving parts, impact in gear sprockets, bearings and other mechanisms,
travelling surface, speed, tyre pressure and the interaction between operator, machine and material

being worked.

NOTE
vibration on

machines.

4.16.2 Vibration measurements

Where required to be declared:

CR 1030-1[1] gives general technical information and guidance for the reduction of hand-arm

declare
measuf

for ala
acceler
shall bd

NOTE T

4.17 Addi

NOTE T
the operator

the vibration total value to which the hand-arm system is subjected; the uncertain
ement shall be determined in accordance with ISO 5395-1:2013, Annex G; and

lwvnmower with a sulky, declare the highest root mean square value of frequency-weig
htion to which the whole body is subjected and the uncertainties of measurements; |
determined in accordance with ISO 5395-1:2013, Annex G.

he provision of this information is mandatory only when required by regional regulations

fional requirements for a lawnmower with a sulky with-a seat

he requirements of this part of ISO 5395 are based on the assumiption that a sulky will have a se

4.17.1 Braking

4.17.1.1 R¢

A lawnmow
which meet

For pedestr
operated co

Compliance

4.17.1.2 B

pquirements

rer designed to be equipped with a sulky shall have a service brake and a parking b
the requirements of 4.6.1 and 4.6.2; fespectively.

an-controlled lawnmowers, a foot-Operated service brake is allowed if interlinked with a hj
htrol. It shall be positioned so'that it can be used with either foot and shall not affect steer

shall be checked by inspéction and tested according to 4.17.1.2.

rake test

Operation df the service brake and parking brake for the combination of the lawnmower and sulky

be verified

A mass of 9

by tests according to 4.6.1 and 4.6.2, respectively, with the following modifications:

0 kg #0;5 kg shall be securely fastened to the seat to simulate an operator. The cent

gravity of

t
the seat an(?

e mass shall be 150 mm + 5 mm above the lowest point of the operator supporting surfal

'y of

hted
hese

ht for

ake,

and-
ing.

shall

re of
ce of

250 mm + 5 mm forward of the seat back. Ifa seat backis not used, the forward measurement

of 250 mm * 5 mm shall be measured from the back of an actual seated operator.

4.17.2 Controls

All operator controls shall remain within the zones as defined in ISO 5395-3:2013, Figure 1. In addition,
the operator shall be able to reach the controls from the sulky throughout the limits of motion between
the sulky and the lawnmower when:

14

pitched to the limits or + 30°, whichever is less (Figure 3); and
rolled to the limits or + 20°, whichever is less (Figure 4); and

yawed to the limits or + 90°, whichever is less (Figure 5).
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The lawnmower and sulky combination shall incorporate restrictor(s) to limit yaw, pitch and roll,

respectively, to be within the maximum angles stated above.

Compliance shall be checked by inspection and measurement.

=30°

ol

e
'
'
e

Figure 3 — Pitch

N

Figure 4 — Roll

[
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-
e

Figure 5 — Yaw

4.17.3 Platform and foot rest

Footresting areas shall have slip-resistant surfaces pr other means of minimizing the risk of the operator
slipping off[the sulky.

4.17.4 Stability

The lawnmpwer and sulky combinatienshall comply with ISO 5395-3:2013, 4.6.1 with the exception
that the longitudinal test acceptance with the sulky end positioned downhill shall be a minimum of 20°.

5 Partidular requirements for pedestrian-controlled rotary lawnmowers
5.1 Stopping time:ofthe cutting means

5.1.1 Stoppingtime and durability

Cutting-megansirotation shall stop within the maximum time specified in Table 1.

Table 1 — Cutting-means stopping time

Lawnmower cutting width Max stopping time
mm S
<762 3
>762 5

Compliance shall be checked in accordance with 1SO 5395-1:2013, Annex A.
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5.1.2 Imbalance

5.1.2.1 Requirements

The lawnmower shall withstand an imbalanced cutting means. No part of the lawnmower shall loosen,
break up or be ejected if it is necessary for compliance with the requirements of this standard, nor shall
any other component or part of the lawnmower pass through all layers of a target panel when tested

according to 5.1.2.2.

Compliance shall be checked by inspection and tested in accordance with 5.1.2.2.

5.1.]

The
Grol
lawt]

The
cutt
fron

The
All ¢

.2 Imbalance test

Jawnmower shall be tested with the target panel arrangement described in 1SO 5395-1
nd-supported lawnmowers shall be tested on a smooth hard horizontal level surface.
mowers shall be tested on grass or a synthetic material equivalent to grass:

cutting-means imbalance, in kilogram-metres, shall be 0,024 d3, whéfed is the dian
ng-means tip circle, in metres. The calculated imbalance shall be ‘created by removi
,and/or adding it to, the cutting means until the desired imbalanee-is obtained.

awnmower shall be run at the maximum operating engine speed for 60 min for each cuf
utting-means assemblies of a multi-spindle lawnmower{shall be tested individually

manpufacturer chooses to test them all simultaneously, which shall be allowed. When testing

mea

If th
loss
of th

Itis
5.2

The
ISO

hs assemblies on a multi-spindle lawnmower, a new lawhmower can be used for each t¢

e lawnmower fails to complete the 60 min run without stoppage because of failures nq
pf structural integrity caused by imbalance of rotating parts, but otherwise meets the re
is clause (e.g. spark plug lead failure), the lawnmower can be repaired to complete the t

hot required that the lawnmower be suifable for use after this imbalance test is comple

Impact of the cutting means

lawnmower shall withstand "a sudden impact to the cutting means in accor
395-1:2013, Annex B and any of the following outcomes of the tests shall be regarded

to meeet this requirement:

Bred

farget penetration by any part of the lawnmower; or
breakage of thie ¢utting means or the cutting-means retaining device; or

Hetachmentfrom the lawnmower of the cutting means, or of the cutting-means arm or d
t is meunted.

kage of a drive shearing device or chipping of the cutting-means cutting edge shall not be

2013, E.7.2.
Air-cushion

heter of the
ng material

ting means.

unless the
the cutting-
st.

t related to
quirements
est.

ted.

lance with
as a failure

sc on which

considered

ast

stfailures

[t is not required that the machine be suitable for use after the test.

Compliance shall be checked by inspection and tested in accordance with ISO 5395-1:2013, Annex B.

5.3

Cutting-means enclosure

5.3.1 Enclosure

The cutting-means enclosure shall extend at least 3 mm below the plane of the cutting-means tip circle
at its lowest position, except as allowed for front openings and discharge openings. If portions of the
cutting means securing parts extend below the cutting-means enclosure, these shall be located within
the inner 50 % of the cutting-means tip circle diameter. Any extension of the wall(s) of the cutting-means
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enclosure adjacent to the discharge opening, including the walls of the discharge chute, not meeting the
3 mm distance requirement, shall be considered as part of the discharge opening. These extensions shall
be tested by the foot-protection test (see ISO 5395-1:2013, Annex C) and meet all the other discharge
opening requirements of this standard.

If openings in the cutting-means enclosure are required, they shall be in the top surface within
150 mm radius of the cutting-means rotational axis. These openings shall meet the requirements of
[SO 13857:2008, 4.2.4.1 and 4.2.4.3. If other openings in the cutting-means enclosure are provided (for
example, drain holes, tooling holes, attachment mounting holes), the openings shall:

— not exceed a total number of 10; and

— Dbeless fthan 6 mm in diameter or with sides less than 6 mm; and
— meet the requirements of [SO 13857:2008, 4.2.4.1 and 4.2.4.3; and
— not allgw direct line of sight between the operator zone (Figure 1) and the cutting fireans.

Machines with a front opening shall satisfy the foot protection requirement of 5:3:2. In addition, all
tangential ljnes from the cutting-means tip circle, in or above the plane of the ¢utting-means tip dircle
and in the direction of rotation of the cutting means, shall intersect the cutting=means enclosure.

NOTE Flgure 6 shows an example of a structure meeting this requirement:

Complianceshall be checked by inspection and measurement.

| i

\

Key

1  vertical baffles

2 visible cutting means

3 tangential lines from cutting-means tip circle to intersect vertical baffles

Figure 6 — Example of design for front opening
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2 Foot protection

2.1 Requirements

There shall be a protection from unintentional foot contact with the cutting means at the following
areas of the cutting-means enclosure:

a)

b)

d)

The

dimensions of the front opening in the cutting-means enclosure shall not exceed the smaller of either
the cutting width, or the width generated by two radial lines (extending from the cutting-means
spindle(s) centre(s) at an angle of 50° either side of the direction of travel) at the points where these

lines intersect the enclosure, as shown in Figures 7 a) and 7 b);

discharge openings and the sides of any discharge opening or chute if these are less
below the cutting-means tip circle;

the rear of the lawnmowers;

within 60° on either side of any starting position, described in the instruction handbo

the engine by a clutch.

rompliance is checked by inspection, measurement and by applying the test of 5.3.2.2 whe

shallnot enter the path of the cutting-means tip circle.

than 3 mm

bk, which is

hot in the operator control zone for lawnmowers where the cuttingimeans is not disengaged from

e the probe
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3

b) Example of front opening limited by width of cut

Key
1  maximum front opening 4  cutting-means enclosure
2 width of cut 5 direction of travel

3 cutting-means tip circle

Figure 7 — Examples of front opening allowance
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5.3.2.2 Foot protection test

2:2013(E)

Protection from contact with cutting means shall be verified by applying the foot protection test in
accordance with ISO 5395-1:2013, Annex C to:

a)
b)

d)

Key

B wWw N R

the front opening, if any;

the discharge opening, if any, including:

— the area below the discharge opening, if the cutting-means enclosure is less than 3 mm below

the cutting-means tip circle as measured to the tip circle at the point of insertion;

— the sides of any discharge opening or chute if these are less than 3 mm below.{
means tip circle.

the rear of pedestrian-controlled lawnmowers between the wheels to the areaboth 60°
hnd 60° to the left at the rear of the fore-aft centreline of the cutting width-ds shown
For lawnmowers with a single cutting means as shown in Figure 8, thesesangles shall b
from a point on this fore-aft centreline which is at the centre of the cutting-means tij
awnmowers with multiple cutting means greater than 762 mm, ohly the area betwg
Hrive wheels is probed, as shown in Figure 9.

hreas within 60° on either side of any starting position which isnot in the operator cont
awnmower where the cutting means is not disengaged frem the engine by a clutch.

4 \
\/_/ N\
{1- LTLT

VT T
// \\__l_//

P ~N
\I |/\
803 bQo

/ |

he cutting-

to the right
in Figure 8.
e measured
b circle. For
en the rear

rol zone for

i:ﬁii

cutting width

discharge chute

area to be probed
cutting-means tip circle

Figure 8 — Area at the rear of the lawnmower to be probed - Single cutting means
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Key

1  cutting yidth

2 discharge chute

3  areato lje probed

4  cutting-eans tip circle

Figure 9 — Area at the rear of the lawnmower to be probed - Multiple cutting means

5.4 Strugtural integrity

The cutting-means enclosure, guards and grass catcher shall withstand the impact stresses to which
they are subjected when used.

Compliance|is checked bythetest of ISO 5395-1:2013, Annex D and any of the following outcomes of the
test shall bg regarded as€ailure to meet this requirement:

— ahole groducediin the cutting-means enclosure, guards or grass catcher which has allowed a ball to
pass throughyer

— deformiatian of any part of the cutting-means enclosure guards or grass catchers such that the
cutting means comes in contact with the enclosure, guards or grass catcher; or

— dislodging of the grass catcher or guard; or
— any opening of a zipper or seam of the grass catcher.

A hole or opening in a secondary enclosure, if not a guard, such as an internal baffle, shall not be
considered as a failure.

In the event of a test failure, two additional lawnmowers of the same configuration may be tested in
an attempt to demonstrate compliance. Both additional lawnmowers shall be tested, and if either of
these fails, the lawnmower shall be considered not to be in compliance with the structural integrity
requirement of this standard.
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Itis notrequired that the lawnmower be suitable for use after this structural integrity test is completed.

5.5 Thrown objects

The cutting-means enclosure, guards and grass catchers shall be designed and constructed in such a
way as to minimize the risk of thrown objects in normal use.

Compliance shall be verified according to the test of ISO 5395-1:2013, Annex E.

The number of hits in any zone shall not exceed the value shown in Table 2 for each spindle.

Ol 311 : h IR RS | 1 1141 1 £41 1 - 1 1 111 (R .
n y OdllS PdSSlily CUMMIPITCLELY LT OUGIT Al LI 1dy TS O LIC PAIICT IIAdLCT Idl SITdIT DE COIISTUCT as hltS.

Table 2 — Permissible hits from thrown object test

Max allowed number

Target zone as defined in ISO 5395-1:2013, Annex E .
of hits

From 0 mm to 450 mm 30a

of which from 300 mm to 450 mm

From 450 mm to 900 mm

Below 450 mm in the operator target area for pedes-
trian-controlled lawnmowers

Above 450 mm in the operator target area for pedes- 0
trian-controlled lawnmowers

a  For lawnmowers with a width of cut greaterthan 1 200 mm, 40 hits are allowed.

In the event of a test failure, two additional lawnmowers of the same model and configurdtion can be
test¢d in an attempt to demonstrate complianee: If so, both additional lawnmowers shall be| tested, and
if either of these fails, the lawnmower shallbbe considered not to be in compliance with [the thrown
objefts requirement of this standard.

It is hot required that the lawnmower.be suitable for use after this thrown objects test is completed.

5.6 | Grass catcher
If a lpwnmower is fitted with a grass catcher, it shall be designed so that either:

— pninterlocked gfass catcher or guard which prevents access to the cutting means beford it has come
fo a complete-stap according to 5.1.1; or

— hccess ta the discharge opening, after removing the grass catcher, is prevented by a|self-closing
buard that shall return to its normal operating position when the grass catcher is remoped.

Compliance shall be checked by functional test and inspection.

6 Particular requirements for pedestrian-controlled cylinder lawnmowers

6.1 Throw line

A lawnmower, with other than front discharge, shall be fitted with a fixed guard which limits the throw
line to a maximum height of 1 000 mm in the vertical plane defined by the ends of the handle grips (see
Figure 10). Measurements shall be taken at the most unfavourable cutting height setting.

Compliance shall be checked by inspection.

© IS0 2013 - All rights reserved 23


https://standardsiso.com/api/?name=b033a132ff8884d5b154d9dbe2ec9f02

ISO 5395-2:2013(E)

Key

1 handle gnd at highest position

2 handle distance

3 vertical projection of cutting cylinder
4  throw lipe

Figure 10 — Throw line and handle distance

6.2 Cutting-means enclosure

6.2.1 Requirements
Cutting medns shall be guarded.

It shall not [be possible for any part of'the rod (6.2.2) to approach closer than 10 mm to any poingt on
the cutting|means, with or witheut'the grass catcher attached (see Figure 11). Cutting means shalll be
covered at the sides with guatds-which extend to a maximum height of 25 mm from the lowest |imit
of the cutting means from the centreline, rearward. From the centreline forward, the guard mdy be
reduced up|to 15° (see Figupe 12).

Cutting-megns assembly where the grass clippings are thrown without guiding or collecting and cutting-
means assembly where the grass clippings are discharged to the rear shall be covered from above|by a
guard. The pertical projection of the guard onto the supporting surface shall be at least as large, in all
directions, ps’the vertical projection of the cutting means, when any grass catcher has been rempved

(see Figure 1373-

Cutting-means assembly where the grass clippings are discharged at the front shall be covered from
the rear with a guard that extends so that its projection on the vertical plane covers from the top of the
cutting means to not more than 25 mm from the bottom of the cutting means (see Figure 14).

Compliance shall be checked by inspection and tested in accordance with 6.2.2.

6.2.2 Verification

Arod, 50 mm * 1 mm diameter and 500 mm long minimum, shall be placed on the supporting surface
with its axis vertical and shall be moved towards the cutting means until stopped by a part of the
lawnmower or the cutting means.
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Dimensions in millimetres

4h

|
1/
\_/ \\1
R I

2

Cutting means
fest rod

Figure 11 — Guarding:for cutting means, general
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|
T S A b

7777777778

minimum guard contour

centre of rotation of the cutting means

height of the guard, rear of centreline (<25 mm)
angle of guard, forward of centreline (<15°)
direction of travel

Figure 12 — Guarding for cutting means, side coverage
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B

w2,

Key

1 guard
2 vertical projection of guard

3 vertical projection of cutting means

NOTE Diistance between 2 and 3 > 0
Figure 13 — Guarding for cutting means, free and rear discharge

Dimensions in millimetres

=

Key
1 cutting lreans

2 guard

Figure 14 — Guarding for cutting means, front discharge

6.3 Stopping time of the cutting means
Cutting-means rotation shall stop within 7 s.
Compliance shall be verified according to the test of 1SO 5395-1:2013, Annex A.

The stopping time shall be measured from the moment of release of the cutting means operator presence
control or disengagement of the cutting-means manual control until the cutting-means rotation has stopped.
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7 Information for use
7.1 Instruction handbook

7.1.1 General

For the information to be provided to the user, apply as applicable the content of this clause together
with that given in ISO 12100:2010, 6.4.

7.1.2 Technical data

The [instruction handbook shall give at least the following technical information for each’lawnmower
model, where required to be declared.

NOTE The provision of this information is mandatory only when required by regionat regulatigns.

Nomjnal power kW
Maximum operating engine speed (rotational frequency) min-1
Macljine mass with empty tanks and in normal operating configuration kg
Cutting width cm
Equiyalent A-weighted emission sound pressure level at the operator position, determined in dB (A)

accordance with ISO 5395-1:2013, Annex F

— tojgether with the measurement uncertainty dB (4)
A-wdighted sound power level, determined in accordance with ISO 5395-1:2013, Annex F dB (A)
— together with the measurement uncertainty dB (A)
For Hand-arm vibrations, the highest equivalent vibration total value for the handles or hand m/s?

positlions determined in accordance with-1SO 5395-1:2013, Annex G
— together with uncertainty of stated value m/s?

For an operator on a sulky (ifapplicable), whole body vibrations the highest root mean square m/s?
valug¢ of weighted acceleration determined in accordance with ISO 5395-1:2013, Annex G

— together with uneentdinty of stated values m/s?2

Saleg literature describing the machinery should not contradict the instructions regarfing health
and [safety~aspects. Sales literature describing the performance characteristics of machipery should

not ¢ontradict the same information on noise emissions and vibration values as are contgined in the
insttuctionhandbogk

7.1.3 Other information

The instruction handbook 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
lawnmower, including type and use of personal protective equipment (PPE), suitable clothing and the
need for training in all manual operations. The instructions shall take into account use of a lawnmower
by a first-time and/or inexperienced operator.

Extensive use should be made of safety signs and/or diagrams. ISO 3600[4] gives guidance on the
structure of the handbook.
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