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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 5395-1:2013(E)

Garden equipment — Safety requirements for combustion-

engine-powered lawnmowers —

Part 1:

Terminology and common tests

1 Bcope

This| part of ISO 5395 specifies terminology and common test methods used for verificatipn of safety

reqyirements for combustion engine powered rotary lawnmowers and cylindeslawnmowers including

pedgstrian-controlled (with or without sulky) and ride-on types (hereafter,named “lawnmpwer”), and
equipped with:

— metallic cutting means and/or;

— hon-metallic cutting means with one or more cutting eleménts pivotally mounted on|a generally
Circular drive unit, where these cutting elements rely on‘centrifugal force to achieve ¢utting, and
have a kinetic energy for each single cutting element of 10.] or more.

This|document does not apply to:

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

— futting-means assembly when used in combination with an agricultural tractor;

— Electrically powered and battery-pawered lawnmowers.

NOTE IEC 60335-1[1] together with"IEC 60335-2-77[2] give requirements for pedestrian-confrolled walk-

behind electrically powered lawnmowers.

This|document is not applicablé to lawnmowers which are manufactured before the date of|publication

of thiis document.

2 Normative references

The [following~documents, in whole or in part, are normatively referenced in this documgnt and are

indigpensable“for its application. For dated references, only the edition cited applies. Hor undated

refefences; the latest edition of the referenced document (including any amendments) applips.

EN 1832:2003+A+2008—-Mechanicalvibration Testingof-mobile-machirerytrorderteo-determine the

vibration emission value

TCOTITYy O 1Mtoottc—1

IEC 61672-1:2002, Electroacoustics — Sound level meters — Part 1: Specifications

[SO 354:2003, Acoustics — Measurement of sound absorption in a reverberation room

ISO 683-9:1988, Heat-treatable steels, alloy steels and free-cutting steels — Part 9: Wrought free-cutting steels

ISO 3744:2010, Acoustics — Determination of sound power levels and sound energy levels of noise sources
using sound pressure — Engineering methods for an essentially free field over a reflecting plane

ISO 4871, Acoustics — Declaration and verification of noise emission values of machinery and equipment

© IS0 2013 - All rights reserved
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IS0 5008:2002, Agricultural wheeled tractors and field machinery — Measurement of whole-body vibration

of the opera

tor

ISO 5008:2002/Cor 1:2005, Agricultural wheeled tractors and field machinery — Measurement of whole-
body vibration of the operator — Technical Corrigendum 1

[SO 5395-2:2013, Garden equipment — Safety requirements for combustion-engine-powered lawnmowers —
Part 2: Pedestrian-controlled lawnmowers

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

bsion
ber a

rtion

iples

pply.

Part 3: Ride-on lawnmowers with seated operator

ISO 11201:2010, Acoustics — Noise emitted by machinery and equipment — Determination of emi
sound presspure levels at a work station and at other specified positions in an essentially free field- o
reflecting plane with negligible environmental corrections

[SO 12100:4010, Safety of machinery — General principles for design — Risk assessment and risk redu
ISO 16063 (pll parts), Methods for the calibration of vibration and shock transducers

IS0 20643:4005, Mechanical vibration — Hand-held and hand-guided machinery.~<Principles for evaludtion
of vibrationlemission

[SO 20643:2005/Amd.1:2012, Mechanical vibration — Hand-held and hand-guided machinery — Prind
for evaluatipn of vibration emission — Amendment 1: Accelerometer positions

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 12100 and the following a
31

attachmeng

device desi
and not intq

3.2
brake stee

rned for mounting only on a specific;machine to perform a specific task related to moy
nded to be universally adaptablée to other lawnmowers

ring

steering achieved by applying a decelerating force to the traction drive on one side of the lawnm
with the drjve to the other side-still applied

3.3

clutch steefing
steering acljieved by diseonnecting the traction drive to one side of the lawnmower with the drive t
other side still fullyengaged

3.4

cutting mepns

mechanism

3.5

ving

wer

b the

or part of the lawnmower that is designed to perform the cutting action

cutting-means assembly
cutting means together with the cutting-means enclosure, including cutting-means shaft(s) and guide

wheels/slid
3.6

es

cutting-means control
device to disengage the cutting means from its drive and stop the cutting-means motion while keeping
the engine running
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3.7

ISO 5395-

cutting-means enclosure
partor assembly, including the discharge chute and guard for grass catcher opening, designed to prevent

unin

3.8

tended contact with the cutting means

cutting-means tip circle
path determined by the outer-most point of the cutting-means cutting edge as it rotates about its axis

39

cutting-means stopping time

1:2013(E)

inte
the ¢

3.10
cutt
tota

3.11

vat from the INStant of Telease of the CUtting-mMeans Operator-presence CONntrol or diSen
utting-means control until the cutting means have stopped

ing width
distance across the cutting-means path at a right angle to the direction oftravel

cylinder lawnmower

lawi]
proy

Note

mower with one or more cutting means, rotating about an axis parallel to a supporting 4
ide a shearing action with a fixed cutter bar

1 to entry: See example in Figure 1.

rrrrrrrirri

2

ragement of

urface, that

Key

1  cutting means

2 cutter bar

3.12

Figure 1 — Example of cylinder lawnmower cutting means

discharge chute
portion of the cutting-means enclosure, extending outward from the discharge opening, designed to

cont

rol the ejection of material from the cutting means

© IS0 2013 - All rights reserved
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3.13

discharge opening
opening in the cutting-means enclosure through which cut grass is ejected

3.14

flail mower
mower with a multiplicity of free-swinging cutting elements that rotate about a horizontal axis, which
cuts the grass by impact and mulches it with the same tools

[SOURCE: ISO 17101-1:2012, definition 3.2]

3.15

grass catch

er

part or conpbination of parts, intended to be used with the lawnmower, which provides a fmean

collecting g
[SOURCE: I

3.16

grassland
mower wit
minimum c

3.17
hydrostati
device desig

3.18

lever steer
lawnmower
and control

3.19
maximum
highest eng

3.20
mulching 1
rotary lawr

3.21

ba

rass clippings

0 11094:1991, modified]

ower
cutting means rotating about a vertical axis for cutting or mulehing high grass, hav
itting height of 50 mm, the cutting-means enclosure of which is ot fully enclosed

C bypass valve
rned to allow a hydrostatically-driven lawnmower te-be moved without the engine run

lawnmower
in which steering, traction-drive engagement, and speed-control functions are comb
led by hand-operated lever(s), which can also control the braking function

pperating engine speed
ne speed that can be attained with the operator control and with the cutting means eng

hwnmower
mower which returnsclippings to the lawn without a discharge opening

nominal pgwer

power at th

e maximum.operating engine speed

Note 1 to enflry: Thepewer is expressed in kilowatts (kW).

3.22

5 for

nga

hing

ined

hged

normal op

brafion

use of the machine, by the operator, which is reasonably foreseeable and which is consistent with such
activities as starting, cutting grass, stopping, fuelling, connecting to (or disconnecting from) a power
source, emptying the grass catcher, driving and mounting or dismounting ride-on machines

3.23

normal use
normal operation, routine maintenance, servicing, cleaning, transporting, storage, attaching or
removing attachments, and making routine adjustments

3.24

operator position
position of the operator holding the handles behind a pedestrian-controlled lawnmower or ridingand holding
the steering device on a ride-on lawnmower or pedestrian-controlled lawnmower equipped with a sulky

© ISO 2013 - All rights reserved
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3.25

operator-presence control

OPC

device that automatically interrupts power to a drive when the operator’s actuating force is

3.26
parking brake
device to prevent a stopped machine from moving

3.27
pedestrian-controlled lawnmower
ower, W 1 O W NOU ['d OrI

lawnmower
lawn}-cutting machine, powered by a combustion engine, where theccutting means operatg
appijoximately parallel to the ground and which uses the ground to determine the height of c
of wheels, air-cushion or skids, etc.

3.30
rideFon lawnmower
self-propelled lawnmower on which an operator rides

3.3
rob¢tic lawnmower
unafftended lawnmower that operates automatically

3.3

roll{over protective structure
ROPS

strufture designed to minimize thelikelihood of crushing injury to the operator resulting frop
roll pver of the machine with.thé operator in the normal operator position

3.3

rotary lawnmower

lawmower in whiehone or more cutting means, cutting by impact, rotate about an axis pe
to tHe cutting plane

3.3
scrub-clearing machine
powgred, mower, with cutting means rotating about a vertical axis, designed for cutting

1:2013(E)

removed

s in a plane
it by means

naccidental

rpendicular

¢ scrub and

woofdywvegetation, with no ground support forward of the cutting means and supported o

| either side

by skids, not wheels

3.35
service brake system
means for decelerating and stopping a machine from its ground travel speed

3.36
sickle bar mower

powered mower that reciprocates a knife or knives to provide a shearing action with a stationary cutter

bar or movable knife

© IS0 2013 - All rights reserved
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3.37
stability

ability of a lawnmower to resist overturning as a result of static or dynamic forces arising in normal use,
e.g. travelling on slopes

[SOURCE: ISO 5053:1987, modified]

3.38

stopping distance
distance travelled between the point of the first application of the service brake control and the point at
which the machine motion stops

3.39

sulky
removable {
a self-prope

3.40
swing-ovel
handle whi

3.41
throw line
steepest li
rotation, w

3.42

lled pedestrian-controlled lawnmower

handle
th allows two opposite operator positions without turning the machine

ich does not intersect a guard or other components ofia cylinder lawnmower

transport position

designated

3.43
zero-turn |
ride-on law

4 Comn

4.1 Ifnot
separate mg

When the d
defined in

persons car
applicable
annexes of

4.2 The

position of the cutting means during movement between work locations

awnmower
nmower that can pivot 360° about the midpoint between the drive wheels

jon test methods

chines, cutting-means-enclosures, and cutting-means components.

rder in whichstests should be carried out and the number of permitted machines arg
his part of {S0”5395, these conditions should be determined by agreement betweer
rying outthetests and the manufacturer. Descriptions of a number of common test met
o both ‘pedestrian-controlled lawnmowers and ride-on lawnmowers are included i
his part of ISO 5395.

following test methods are applicable to rotary lawnmowers only:

railing platform with wheels, rollers or skids designed to carry an operator while ¢ontrolling

e in a vertical plane, tangential to the periphery of the eutting cylinder in the directign of

otherwise specified within this document, the tests may be carried out in any order and on

not
the
hods
the

structu

4.3

cutting-

cutting-

means impact test as given in Annex B;

foot protection test as given in Annex C;

ral integrity test as given in Annex D;

thrown object test as given in Annex E.

means stopping time and durability test as given in Annex A;

— noise test code as given in Annex F;

The following test methods are applicable to both rotary lawnmowers and cylinder lawnmowers:

© ISO 2013 - All rights reserved
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— whole-body vibration and hand-arm vibration at the handles as given in Annex G;

— determination of hot surfaces as given in Annex H.

© IS0 2013 - All rights reserved 7
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Annex A
(normative)

Lawnmower cutting-means stopping time test

A.1 General

This annex

A.2 Test

The test sh
lawnmowel
produces th

Kpecifies the method to measure the stopping time of cutting means.

object
pll be carried out on a lawnmower equipped with the cutting meanste’ be tested. |

e longest stopping time.

A.3 Apparatus

A.3.1 Rot
A.3.2 Tim

htional speed indicator, with a rotating speed reading\inaccuracy of +2,5 %.

erecording device.

A.3.2.1Stopwatch, in cases where the results obtained are at least 0,3 s less than the allowed cut

means stop

A.3.2.2Aut
stopping tiy

A.3.2.2.1

ping time.

he and including devices according tofA.3.2.2.1 and A.3.2.2.2.

control or operation of the control.

A.3.2.2.2
revolution.

A.4 Test

condition ahd’lawnmower preparation

The ambient temperature shall be between 15 °C and 35 °C.

The lawnm
affected. If

pwer shall be mounted and instrumented in such a manner that the results of the test ar
hp-external starting device is used, it shall not influence the results.

has alternative cutting means available, it shall be tested with thé cutting means W

pmatic time recording device, withxan inaccuracy of #2,5 % of the maximum allg

Device, for registering the mement of release of the cutting-means operator-pres

Device, for registeningthe movement of the cutting means with at least 36 inputs

' the
hich

[ing-

wed

ence

per

e not

Prior to the test the lawnmower shall be assembled and adjusted according to the instruction handbook.

Knives of cylinder lawnmowers shall be lubricated. For cylinder lawnmowers, the rotating cutting
cylinder(s) and/or the stationary cutting edge(s) shall be adjusted such that either:

— asheet of Kraft paper, of nominal 80 g/m? construction, is cut at least along 50 % of the width of cut, or

— the gap between moving and stationary cutting means at standstill does not exceed 0,15 mm over
the whole width of cut when checked with calibrated strip gauges.

The lawnmower shall be operated for 15 min. During this 15 min period, the cutting-means control shall
be operated 10 times at maximum operating engine speed.

© ISO 2013 - All rights reserved
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For cylinder lawnmowers, care shall be taken to avoid overheating the cutting means by operating
continuously (without cutting grass) and therefore appropriate interruptions for cooling and lubrication
can be introduced.

A.5 Cutting-means stopping time

Stopping time is measured from the moment of release of the OPC or disengagement of the cutting-
means control to when the cutting means are deemed to have stopped, which for an automatic time

recording device is the time at which the automatic time recording device received its last input.

mea

A.6

The
sped
valu

manjufacturer’s instructions.

The
cont

The
not
the
45

For]
mea

ob

Test procedure

awnmower shall be operated at maximum operating engine speed. The maximum oper4
d shall be checked before testing. If the measured maximum operating engine speed is
e specified in the instruction handbook, the engine speed shall beadjusted in accordar

means of operating the lawnmower during the test shall be Such that the OPC or the cuf
rol is released abruptly from the full “on” position and it retiwcns to the “idle” or “off” posit

[awnmower cutting means shall be subjected to 5 000;stop/start cycles. The 5 000 teq
‘equired to be continuous. The lawnmower shall be maintained and serviced in accof
anufacturer’s instructions throughout the test.There shall be no maintenance or adjus
cycles have been completed.

pwnmowers with an engine stop OPC and seéparate cutting-means control, only the sepai]
hs control (not the engine stop OPC) shall be tested 5 000 cycles according to this secti

eat) result in a

iting engine
outside the
ce with the

ting-means
ion by itself.

t cycles are
dance with
tment after

ate cutting-
n.

EacH cycle shall consist of the following.sequence:

a) pccelerate the cutting meansyifrom rest to the maximum operating engine speed;

b) hold it at this speed for a-short time to ensure that it is stable;

c) [Hisengage/release the cutting-means control;

d) pllow a short tim€at rest before commencing the next cycle.

This| test is notizépresentative of normal operation and therefore the cycle times shall be get to avoid
unng¢cessarywear or damage to the lawnmower.

The cutting-means stopping time shall be measured for each of the following:

— thefirstfiveeyelesofthe 5-000-eyeletestsequence-frotincludingthe 10-preparateryoperations); and
— each ofthe last five cycles prior to any brake maintenance or adjustment carried out during the test; and
— the last five cycles of the 5 000 test cycles.

No other cutting-means stopping times need to be recorded.

If the test sample fails to complete the full number of cycles but otherwise meets the requirements of
this test, either the lawnmower can be repaired, if the brake mechanism is not affected, and the test
continued, or, if the lawnmower cannot be repaired, one further sample can be tested which shall then
comply fully with the requirements.
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Annex B
(normative)

Rotary lawnmower cutting-means impact test

B.1 General

This annex
assembly of

Itis notreq

B.2 Test

The test sh

previously been subjected to an impact test. If there are alternative cutting means available for the s

lawnmowel

B.3 Apparatus

B.3.1 Imp
or equivale
so it abrupt
shown in Fi
position, so

B.3.2 Tar

specifies the test method to evaluate mechanical strength relating to the cutting-m
rotary lawnmowers.

ired that the lawnmower be suitable for use after this test has been compléted.

object
all be carried out on a lawnmower equipped with cutting-means assembly that hag

, it shall be tested in all configurations.

acttest fixture with a 25 mm £ 0,5 mm diametersteel rod, of Grade 1 according to ISO 6
ht, which is retained under load for example by a spring and then capable of being rele
y rises to about 75 mm above the supporting-$urface. An example of an impact test fixty
pure B.1. It shall be possible to adjust the-height of the loaded rod, when it is in the retrg

that it is lower than the cutting means of the lawnmower to be tested.

pet panels configuration accordingto E.7.

gans

not
ame

83-9,
nsed
reis
cted

10
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Dimensions in millimetres

7
50
75

LN N N N N
N
- \
A
i
6 7

1  futting-means height

2 feleased steel rod position

3 remote control actuating lever (metal plate)
4

bnd fittings: 25 mm thick with diameter 27 mm hole, fitted to 100 mm standard pipe, identical parts both
bnds,

5  fetracted steel rod position

6  roncrete or an equivalent material
7  fompression spring

8  pin or washer fixed:to-rod

9  femovable cylinder assembly

10 feinforcemeit

11 ptandardpipe

Figure B.1 — Example of impact test fixture

B.4 Impact test
The tests shall be done at an ambient temperature between 15 °C and 35 °C.
The cutting means of the test lawnmower shall be adjusted to the cutting height closest to 50 mm.

The lawnmower shall be positioned over the impact test fixture so that when the steel rod is released
from its retracted position using the remote control it enters into the path of the rotating cutting means.
The cutting means shall strike the test rod within 35 mm * 10 mm of the cutting-means tip circle (see
Figure B.2) at the front (12 o'clock * 5° position).

© IS0 2013 - All rights reserved 11


https://standardsiso.com/api/?name=6e9d1c7bc2f11cf17a60b686fcb01979

ISO 5395-

Key
1

2 cutting-

Figure B.2 — Point of entry of steel rod into the path:of rotating cutting means at the fron

The lawnm
speed shall
value speci
manufactup

Target pane

With the laj
the path of|

inserted. The rod shall be réplaced after each test.

When necd

horizontal fnovementduring the test.

Where it ig
lawnmowel

injection point for steel rod at the front (12 o’clock * 5° position)

1:2013(E)

Dimensions in millim

etres

neans tip circle

(12 o’clock position)

wer shall be operated at maximum operating engine speed. The maximum operating en
be checked before testing. If the measured maximum operating engine speed is outsid

er’s instructions.
Is shall be arranged around,the lawnmower as described in E.7.2.

vnmower running atmaximum operating engine speed, the rod shall be inserted once
each cutting means; The test shall continue for a minimum of 3 s after the rod has

ssary, pedestrian-controlled lawnmowers shall be elastically restrained to mini

not ‘possible to insert the rod in the specified position due to lawnmower design
shall be moved the minimum distance necessary to permit the rod to be inserted.

gine
e the

ied in the instruction handbooks-the engine speed shall be adjusted in accordance with the

into
been

mize

the

A new cutting-means assembly shall be used for each impact test, if not otherwise agreed between the
persons carrying out the tests and the lawnmower manufacturer.

Inspect and

12

record any damage and penetration of the target panels.
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Annex C
(normative)

Rotary lawnmower foot protection test

C.1 _General

This|annex specifies the test method to evaluate the cutting-means enclosure related to\th¢ protection
of the foot from contacting the cutting means of the rotary lawnmower.

C.2| Test object

The fest shall be carried out on a lawnmower equipped with the cutting-means assembly to be tested. If
therg are alternative cutting-means assemblies available for the same‘Yawnmower, it shall pe tested in
all cpnfigurations.

Components of lawnmowers, such as wheels and frames, shathbe considered as part of the cutting-
meaps enclosure for the purpose of this test.

C.3| Apparatus

C.3.1 Foot probe with dimensions according tetFigure C.1. All portions of the foot prob¢ which can
comg into contact with the cutting-means assenibly shall be hard with a surface roughnes§ equivalent
to 400 grit sand paper. The surface on which-the base of the foot probe is expected to slide fhall be of a
smopth, hard construction so as to not introduce friction to affect the probe movement forces.

© IS0 2013 - All rights reserved 13
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Dimensions in millimetres

\i

100 +1,2

-
-

70 +0,8

»
-

35 0,8

i
i
|
i
i
~
U

50 0,8

Figure C:1-— Foot probe

C.4 Test|conditions and lawnmiower preparation
The tests shall be done at an ambient'temperature between 15 °C and 35 °C.

The lawnmpwer shall be placed on a smooth hard flat horizontal surface. Discharge chutes, guprds
and deflectprs shall be in theitr operating position on the cutting-means enclosure and the lawnmgwer
support members shall bé-in contact with the supporting surface.

The operating positien of discharge chutes, guards and deflectors shall be determined when:

— the lawjnméwer is operated on the coconut matting of E.6, and

— thecut LING MedNs dare engaged dind operated at maximuin operating engine speed, and

— the cutting means are adjusted to the lowest and highest cutting positions.

C.5 Verification

WARNING — — To avoid injury to test personnel, this test shall be conducted under static
conditions, with the lawnmower and cutting means stationary.

Except for air-cushion lawnmowers, the tests shall be made at the highest and lowest cutting heights. If
the cutting-means path height is different at different cutting-means speeds, the test shall be conducted
so as to include the upper and lower extremes of the cutting-means height.

14 © IS0 2013 - All rights reserved
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Air-cushion lawnmowers shall be supported in the highest height they can reach under their normal
operating conditions.

The foot probe shall be inserted towards the cutting means on areas around the cutting-means enclosure
as described in ISO 5395-2 and ISO 5395-3, respectively.

The probe movements shall conform to the following sequence:

a) the base of the probe shall be parallel and on or at any height above the lawnmower supporting
surface. Testing above the supporting surface shall be performed in a manner consistent with
testing performed on the supporting surface. This can require the use of shims or a similar device

froanmcnaca thaonlana ofeba ciipn o fing caip foca Tha oroba challba o ound bhorioane 11, and
O—tF OIS PUSTTTHIC PIanCc U Tt SUppUT Ui g Sut ract T e proot strart otTImov oo zotrcarry

b) the probe shall be inclined forward and backward by up to 15° and

c) pxcept for the discharge chute and self-closing guard, the probe shall be applied-until 4 horizontal
force of 20 N maximum is reached, or until any portion of the cutting-meansenclosure lifts from its
pbriginal position. For a self-closing discharge chute and self-closing guard;the probe shall be applied
intil a horizontal force of 20 N maximum is reached.

Novertical force shall be applied to the foot probe, exceptas necessary to maintain the horizonta]l movement.

Any [contact of the foot probe with the cutting-means path constitutes a failure and shall be[recorded.

© IS0 2013 - All rights reserved 15
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Annex D
(normative)

Rotary lawnmower structural integrity test

D.1 General

This annex ppecifies the test method to evaluate the structural integrity of the cutting-means enclosure
of the rotarfy lawnmower.

D.2 Test|object

The test sh3ll be carried out on a lawnmower equipped with the cutting-means assemblies to be tested.
If there are plternative cutting-means assemblies available for the same lawnmower, it shall be test¢d in
all configurptions, with and without attachments such as grass catchers or mulching parts.

D.3 Apparatus

D.3.1 Ste¢l balls with 12,75 mm + 0,25 mm diameter, and hardened to 45 HRC minimum (for exarple,
balls used ip ball-bearings). Balls shall not be chipped or damaged.

D.3.2 Stryctural integrity test fixture with a smooth hard flat horizontal steel surface at ]east
1,5 mm thi¢k on a 19 mm thick plywood base, or on_a-$ingle steel plate with a minimum thicknefs of
4 mm, extending at least 25 mm beyond the cutting-means enclosure (as shown in Figure D.1). There
shall be an 3ir inlet hole in the base plate at a position corresponding to the centre of each cutting mpans
with diameger as specified in Table D.1.

Table D.1 — Through hole size for structural integrity test

Lawnmower type Cutt(ilr.lg-means tip circle | Air inlet hole diameter
iameter (CTCD) (mm) + 5 mm
Non-Mulching All 0,3xCTCD
Mulching CTCD < 635 mm CTCD - 127
Mulching CTCD =635 mm 0,8x CTCD

D.3.3 Injdction:means.

There shall bé-means to inject the balls with variable velocity. The range of velocity with which the balls
are injected shall be such that each ball achieves a free rise height of 30 mm to 270 mm above the cutting
plane of the cutting means.

There shall be 10 equally spaced injection points, 25 mm * 5 mm inside the cutting-means tip circle.
These injection points shall start from point “B”, which is on line “BC”, 45° from a line “AC” in a direction
counter to the direction of cutting-means rotation. For lawnmowers with a discharge opening, “A” is the
centre of the discharge chute exit and “C” is the centre of the cutting-means tip circle (see Figure D.1).
For lawnmowers with no discharge opening (for example, mulching lawnmowers), the starting point “B”
shall be at the 12 o’clock position with regard to the longitudinal axis.

The injection tubes shall not protrude above the steel plate.
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Dimensions in millimetres

Key
A centre of discharge chute exit

ball injection points

centre of cutting-means tip circle
direction of rotation
cutting-means tip circle

air inlet hole

Bw N R O W

injection hole centreline

© IS0 2013 - All rights reserved

5 10x @15 injection points equally spaced on each
spindle

cutting-means enclosure
steel plate

plywood

cutting height

O© 0 N O

10 hard level horizontal ground
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Figure D.1 — Structural integrity test fixture — Single and multiple cutting means examples

D.4 Test

condition and lawnmower preparation

The tests shall be done at an ambient temperature between 15 °C and 35 °C.

The lawnmower shall be positioned on the steel plate with the cutting-means axis “C” over the centre of
the air inlet hole described in D.3.2. Pedestrian-controlled lawnmowers shall be elastically restrained
at the handle to ensure that the lawnmower does not have any permanent horizontal movement during

the tests. R

de-on lawnmowers shall be restrained from moving horizontally.

The injectio

The cutting
maximum d
maximum g

The lawnm
speed shall
value speci
manufactuy

D.5 Test

Ten balls sh
points, eith
same effect
increments

The test sh
enclosure. ]
otherwise 3

Inspect and

In the even
tested in an
if either of 1
integrity re

Itisnotreq

h points shall be adjusted so their centres are 25 mm = 5 mm inside the cutting-meanstipc

means shall be set at the lowest adjustable cutting height, but not less than 80.mm. |
utting height is less than 30 mm then the lawnmower shall be tested whefi-ddjusted {
utting height.

wer shall be operated at maximum operating engine speed. The maximum operating en
be checked before testing. If the measured maximum operating engine speed is outsid

er’s instructions.

procedure

all be injected into each of the 10 injection points.1f preferred, instead of using 10 injec
b1 the lawnmower can be rotated in 36° increments from injection point “B” to achiev{
. Or alternatively using only one injection point this injection point can be rotated ir
from point B to achieve the same effect.

h1l be conducted once for each combination of cutting-means assembly and cutting-m
'he lawnmower shall be equipped.Wwith a new cutting-means assembly for each test i
greed between the persons carrying out the tests and the lawnmower manufacturer.

report any damage on the gutting-means enclosure.

attempt to demonstrate compliance. If so, both additional lawnmowers shall be tested
hese fails, the lawsnmower shall be considered not to be in compliance with the struct
gquirement of this-standard.

hired that thelawnmower be suitable for use after this structural integrity test is complg

rcle.

f the
o its

gine
e the

ied in the instruction handbook, the engine speed shall be adjusted in accordance with the

tion
b the
36°

pans
[ not

- of a test failure, two_additional lawnmowers of the same model and configuration can be

and
ural

bted.
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E.1

ISO 5395-
Annex E
(normative)

Rotary lawnmower thrown object test

General

1:2013(E)

This
encl

E.2
a)
b)
c)

d)

E.3

The
gras|

Each
othe

Forl
for

with
surf
Law
cutt

E.4

annex specifies the test method to evaluate the design of the rotary lawnmower*cuf
psure, guards and grass catchers to minimize the risk of thrown objects in normal‘use.

Test equipment
A base according to E.6.
Test enclosure according to E.7.

Steel balls of 6,35 mm + 0,2 mm diameter, hardened to 45 HRC minimum (for example, I
ball-bearings). Balls shall not be chipped or damaged.

Ball injection system which has sufficient capacity te-inject steel balls in accordance wi

Lawnmower

awnmower shall be tested in all operational configurations, with and without attachm
5 catchers or mulching parts.

test shall be carried out on a Jawnmower equipped with a new cutting-means ass¢
rwise agreed between the persons carrying out the tests and the lawnmower manufac

pwnmowers that have multiple vertical cutting-means positions within the cutting-mear

in the cutting-meang-enclosure. The cutting height with the lawnmower standing on
hce shall be adjusted+o 30 mm or, if this is not possible, the next higher cutting height sk
hmowers with almaximum cutting height setting of 30 mm or less shall be set at thei
ng height.

Preparation

The lawnmower shall be p051t10ned on the test base (E.6) over the injection pomt so that]

i (10

ting-means

alls used in

kth E.4 d).

bnts such as

mbly if not
furer.

1s enclosure

ut height setting, the c€utting means shall be positioned in the lowest recommended position

h hard level
all be used.
' maximum

itislocated

circle. See

o £ ] 1 O < +£laa 2L 1 £l
L LIt Il UllL LJ.L: U LIULI\ _J lJUDlLLUllJ allu VVlLlllll LJ IIIr = J T UL LIIT LuLLlllS HICalio Ll

Figures E.5 to E9.

The lawnmower shall be restrained in such a manner that the specified position relative to the
injection point is maintained throughout the test. For pedestrian-controlled lawnmowers, this can
be achieved by elastically restraining the handle. Ride-on lawnmowers shall be restrained from
moving horizontally. The fixing medium shall not obstruct the free passage of balls from under the

b)

cutting-means enclosure.

Locate target panels (E.7.2) around the lawnmower according to E.7.

c) Operate the lawnmower at the maximum operating engine speed. The maximum operating engine
speed shall be checked before testing. If the measured maximum operating engine speed is outside

© IS0 2013 - All rights reserved
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the value specified in the instruction handbook, the engine speed shall be adjusted in accordance

with th

d)
ensure

e manufacturer’s instructions.

that the cutting means impacts with the ball.

Adjust the ball injection system so that the rise height of the balls will be as low as possible and yet

To establish the ball rise height, adjust the velocity with which the ball is injected so that the ball
rises not less than 30 mm above the surface of the coconut matting and within an angle of 10° of the
vertical axis. Inject the balls one at a time into the cutting-means path. Increase the velocity of the

balls in

E.5 Test
The tests sH

Each test s
otherwise 3

Start the te

A new cutti
between th
the test fixt]

NOTE Iy
target beforg

Continue ar

small increments until each ball is contacted by the cutting means.

all be done at an ambient temperature between 15 °C and 35 °C.

greed between the persons carrying out the tests and the lawnmower mianufacturer.
5t when the minimum ball injection velocity has been established.

hg means shall be used after each 100 cutting means to ball contacts if not otherwise ag
e persons carrying out the tests and the lawnmower manufacturer. Balls remaining w
ure or on the test surface shall be removed to minimize ri¢ochet.

the event of excessive target hits in a localized area, it may be necessary to repair or replac
continuing with the tests.

d inject balls until 500 cutting means to ball contacts have been counted in each test.

Multi-spind|le lawnmowers shall be tested for all spindle€s’individually, and if one or more cutting-m

assemblies
cutting-megd

Count and 1
scored with

E.6 Base

The base sh
to the plyw
on each side
although ng
in Figure E
showinga w
shall be rep

Can be raised while others are running, tests shall be carried out in the worst combinati
ins assemblies raised and lowered.

the target area below that line.

all be approximatéely)19 mm plywood covered with coconut matting rectangles firmly f
bod (see FiguresE)1 to E.3). The coconut matting rectangles shall be a minimum of 500

ils are not tequired as the only means of attachment to the plywood. The nail pattern sh
3 is a stiggested pattern for 500 mm squares of matting. Any portion of coconut ma

nall be carried out on a lawnmower equipped with a new cutting-means‘assembly if

not

reed

thin

e the

Pans
bn of

ecord hits. Balls that hit and damage the centreline of the target area height line shall be

ixed
mm

. The Figures)show nails to attach the matting. Nails are an acceptable method of attaching,

own
ting

forn area where there is evidence of 50 % or more reduction in the height or number of fibres

Ilaced.

The minimum base width shall be 1,5 m [arger than the cutting width of the Tawnmower, and 1,5 m
longer than the distance between the forward edge of the leading cutting-means tip circle and the rear

edge of the

trailing cutting-means circle.

The coconut matting shall weigh approximately 7 000 g/m?2 and shall have approximately 20 mm high

fibres with

general vertical orientation embedded in a PVC base.

The injection tube outlet shall be fixed and flush with, or below, the upper surface of the coconut matting
(see Figure E.2).

20
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E.7

ISO 5395-

Test enclosure and target panels

E.7.1 General

The test enclosure shall be constructed generally as shown in Figures E.1 and E.4.

1:2013(E)

The walls shall consist of 8 fibreboard target panels as specified in E.7.2. Each target panel shall be
900 mm high and positioned perpendicular to the base of the test fixture so as to form an octagon.
The target panels shall generally be located perpendicular to a radial line extending 750 mm * 50 mm
from the cutting-means tip circle of single spindle lawnmowers, or to the nearest cutting-means tip
circle of multi-spindle lawnmowers, as shown in Figures E.5 to E.9. If a target interferes with a part

of the lawnmower such as a grass catcher, a handle or a wheel, the minimum number of+z
necgssary shall be moved back to avoid such interference.

There shall be no gaps between the target panels. Any target panel supports shall*be th
necgssary to provide the necessary support and shall be positioned so that they-will not iy

res
alloy

The

For
with
shal
test
sing
islo

If th
plus

the lhandle is placed in the extreme right poSition and to the handle centreline when it is p|

extr

During any of the tests, in the event ¢f excessive hits in a localized area, it may be necessary

repl
tests
of gu
E.7.

E.7.}
Assin

ts of the tests. In order to facilitate the counting of hits, the panel suppotts shall be
v sliding in and out of at least one additional target panel.

target shall be divided into elevation zones by horizontal lines as shown in Figure E.4.

bedestrian-controlled machines only, there shall be an operator target area. Except f(
a movable offset handle this area shall be 900 mm * 4 mm wide and 2 000 mm * 6 m
comprise the target panel directly behind the machine together with an additional pan
enclosure. The portion of the operator target area above the height of the target pane
e sheet of 150 g/m?2 + 25 g/mZ2 Kraft paper located in'thre same vertical plane as the targg
tated behind the rear of the machine.

e machine has movable offset handles the width'of the operator target area shall be 900
the total possible amount of offset. The offset shall be measured from the handle cent

bme left position.

hce the target panel before continuing with the tests. Replace the target panels if hits frg
leave holes that cannot be-covered by a 40 mm square gummed label. Not more than of
mmed label (patch) shall be placed over any one area.

P Target panel
.1 Material

gle target pdnel shall be of any of the following (see Figure E.1), that meet the penetration tes

h sirigle sheet of corrugated fibreboard;

rget panels

e minimum

fluence the
designed to

r machines
m high and
el above the
s shall be a
t panel that

mm + 4 mm
reline when

laced in the

to repair or
m previous
le thickness

tsof E.7.2.2:

- 1 1 de. £ FRpA Yok ) 1 | adel de. 1 e £ i I e |
d SIIIGIC SIICTL UTILUTIT USALTU TTUTTDUdIU WILITTALL A SIITTLS UL dpPpplupliidlc N dlit pdptl dUu

of the target face;

ed in front

If Kraft paper is used it shall be fixed to the fibreboard, i.e. “spot” glued, to ensure that the whole of the
paper stays in close proximity to the surface of the fibreboard when it is in position in the test enclosure;

— two sheets of corrugated fibreboard stacked together.

The
The

flutes of the corrugated fibreboard target panels shall be vertical.

fibreboard construction shall have two or three liners and have one or two flutes.

© IS0 2013 - All rights reserved
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Dimensions in millimetres

IAAALARRRARRRRA 42 ERRRRRRANY

900 4

test enclosure
bf test enclosure

ber, used as necessarfand spot glued to the inside surface of the target panels to ensure close

y over the whole drea

hinel inside edges\fit snugly to base surface to prevent balls from escaping from test enclosure
hnels made ofa'single sheet of single or double flute corrugated fibreboard of 9 mm maximum

s with theflutes running vertically
matting
e for; Coconut matting

plywood base

Key

A insideo

B  outside

1 Kraftpa
proximi

2 targetp

3 targetp
thicknes

4 coconut

5 PVCbas

6

NOTE

22

Dimensions are nominal unless otherwise stated.

Figure E.1 — Test enclosure, construction detail
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Dimensions in millimetres,

~20

Key

1 top of injection tube level with or below surface of matting’
2 foconut matting

3 hail

4 PVC

5 plywood base

Figure E.2 = Base detail

Dimensions in millimetres,
B (500) .
i i i i )
Gy T T B
| | | |
3
N | | | |
vl | | |
A —— P Y T
| | | I
- . . . . S
2 | | | E
| | | |
T O F=—— a3
| | | |
2 | | | |
| | | |
\
A E— S DS St
A
NE 150 ole 150 ol 150 -

Figure E.3 — Example of base, nail plan
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Dimensions in millimetres

1
\\.
2
3
4 -
o
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A
A
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o
N
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3 K N
1 / \
+ \ ’
o /'
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m b S -~— . -7
Vi
[¥a}
+1
: \
[¥a]
=
8 7
5 6
Key
1 top opejator target area (single thickness Kraft paper target panel for pedestrian lawnmowers only)
2 top targgt afea
3 middle target area
4 lower target area
5 cutting-means tip circle
6  base (see Figures E.2 and E.3)
7  eight corrugated fibreboard target panels with flutes vertical (see Figure E.1)
8 machine front

Figure E.4 — Test enclosure, general view
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Dimensions in millimetres

25 5

Key
njection point
Cutting-means tip circle

R =750 + (BTC/2) mm *= 50 mm where BTC = cutting-means tip circle. If interference occurs between
machine and target panels, moye target panels to just clear.

Cutting means
5 ower operator target area 0 mm to 900 mm
6  ppper operator targetdrea 900 mm to 2 000 mm (Kraft paper)

Figure E.5 — Test enclosure, pedestrian-controlled single spindle
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Key

26

injection points (2)

cutting-
R=750

maching and target panels, nigve target panels to just clear.
eight tajjget panels, 900 mm-high

upper o

Dimensions in millimetres

3

:>p_\

LS

25 5
- ‘ ‘-\

9004

neans tip circle

+ (BTC/2) mm + 50 mrh where BTC = cutting-means tip circle. If interference occurs between

berator target\area 900 mm to 2 000 mm (Kraft paper)

Figure E.6 — Test enclosure, pedestrian-controlled multiple spindle
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Dimensions in millimetres

25 5

—

e -

Key
njection point
Cutting-means tip circle

R =750 + (BTC/2) mm + 50 mm where BTC £ cutting-means tip circle. If interference occurs between
machine and target panels, move the target panels to just clear.

Pight target panels, 900 mm high
5 front

Figure E.7 — Test enclosure, ride-on single spindle
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Key

28

Dimensions in millimetres

2 | 25 45

injection points (2)
cutting-means tip circle

R =750 (BTC/2) mm # 50-mim where BTC = cutting-means tip circle. If interference occurs between
maching and target panels) move the target panels to just clear.

eight tajjget panels, 960 mm high
clearande betweeémntarget panels and machine
front

Figure E.8 — Test enclosure, ride-on two spindles
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Dimensions in millimetres

Key
njection points (3)
Cutting-means tip circle

R =750 + (BTC/2) mm *= 50 mm where BTC = cutting-means tip circle. If interference occurs between
machine and'target panels, move target panels to just clear.

pight target panels, 900 mm high
5 flearance between target panels and machine

o i
T'UIIU

Figure E.9 — Test enclosure, ride-on multiple spindles

E.7.2.2 Corrugated fibreboard penetration test

E.7.2.2.1 Purpose

The purpose of these tests is to provide a means of selecting a uniform target panel material for thrown
object tests on rotary lawnmowers.
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E.7.2.2.2 Test fixture

The test fixture shall be in accordance with Figure E.10.

E.7.2.2.3 Fibreboard samples

Fibreboard

shall be cut into squares of 150 mm per side.

E.7.2.2.4 Procedure

Immediately before the lawnmower tests, five samples of the fibreboard shall be tested and the

acceptance

Place a fibrg
or adhesive
plates are a

Raise the p
fibreboard

E.7.2.2.5

The spherid

The spherid
of 5 drops v

If the penet
acceptance
fibreboard

criteria in E.7.2.2.5 shall be met.

tboard square centrally on the bottom plate. The square can be secured at the edges by
Cover with the steel top plate and make sure that the centre holes of the top.and bo
ligned and that the fibreboard is flattened by the top plate.

famples.

Acceptance criteria

fhen dropped 400 mm.

rator penetrates the fibreboard more than the allowed number of times permitted by

n order to meet penetration requiremenbs.

tape
tom

enetrator to the recommended height as shown in Figure E.10, and allow falling on tg the

al end of the penetrator shall not penetrate completely through the test sample more than 2
out of 5 drops when dropped 300 mm.

al end of the penetrator shall penetrate completely through the test sample in at least 4 out

' the

criteria when dropped 300 mm, add sufficient sheets of Kraft paper to the target face of the

30
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Dimensions in millimetres; Tolerance + 5 mm unless shown otherwise

1
2
A
3
T
9635 2 | | '
1L v
|
l 3 |
T '
Bl
|
- |
Al
Y |
DL +1
-~ |
) y |
N ! i
S |
& |
> |
| <
|
3 50 0,3 '
6 |
\
7
8
9 T C
Key
penetrator: mass 0,25 kg + 0,005 kg 6  add extra Kraft paper here
guide tube, vertical + 2° 7  fibreboard sample
support 8 min 6,35 mm x 150 mm x 150 mm, steel bottom
plate
drop height 9  base plate

5 20mmx 150 mm x 150 mm, steel top plate

Figure E.10 — Fixture for fibreboard penetration test
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Noise test code (Grade 2)

F.1 General

This annex
the noise e
characteris
A-weighted

Although t

sound power level.

representatiive of noise emission in a real work situation.

F2 A-wg¢ighted sound power level determination

For the de

modificatiops.

specifies a noise test code for determining efficiently and under standardized conditjons,
mission characteristics of pedestrian-controlled and ride-on lawnmowers. Noise eémigsion
Fics include the A-weighted emission sound pressure level at the operator position and the

he noise emission values determined are obtained in an artificial ‘operation, they| are

ermination of sound power level, ISO 3744:2010 shall /b€ used subject to the folloywing

a) The reflecting surface shall be replaced by an artificialdsurface which complies with F.4 gr by
natural grass which complies with F.5. Reproducibility“ef results using natural grass is likely fo be
lower than that required for Grade 2 level of accuracy:In the case of dispute, measurements shgll be
carried|out in the open air and on the artificial surface.

b) Them
of the

r=4m

r=10
it is dd

surement surface shall be a hemisphere with a radius, r, which depends on the width gf cut

achine under test and which shall be:
for machines with a width of cutup to 1,2 m;

m for machines with a_tidth of cut exceeding 1,2 m. A smaller radius is permitt

hemisphere of r = 10m.

c¢) Themi

'rophone array-shall be 6 microphone positions as defined in Figure F.1 and Table F.1.

d) Envirolimental conditions shall be within the limits specified for the measuring equipment.

ambie
and pr¢
exceed

ferablyctess than 5 m/s2. A microphone windbreak shall be used whenever the wind s
1m/s.

pd if

monstrated that the results are within 0,5 dB compared with measurements with a

The

air temperature shall be between 5 °C and 30 °C and the wind speed shall be less than §m/s

beed

e) Measur

EIents Sirattbe Tmade using—am integrating=averaging sournd tevel meter—as defin

IEC 61672-1.

d in

f) The value of K5, determined in accordance with ISO 3744:2010, Annex A, shall at maximum be 2 dB
and shall be taken into account.
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Dimensions in metres

0,71r

Key
r  radius of hemisphere

Figure F.1 — Microphone positions on the hemisphere (see Table F.1)

Table F.1 — Coordinates of microphone positions

Position No. X/r Y/r Z
1 +0,65 +0,65 1,5m
2 -0,65 +0,65 1,5m
3 -0,65 -0,65 1,5m
4 +0,65 -0,65 1,5m
5 -0,28 +0,65 0,71r
6 +0,28 -0,65 0,71r

F.3 A-weighted emission sound pressure level measurement at the operator po-
sition

For the measurement of the A-weighted emission sound pressure level, ISO 11201:2010 shall be used
subject to the following modifications:

a) Thereflecting surface shall be replaced by an artificial surface according to F.4 or by a natural grass
surface according to F.5. Reproducibility of results using natural grass is likely to be lower than that
required for Grade 2 level of accuracy. In the case of dispute, measurements shall be carried out in
the open air and on the artificial surface.
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b)

Environmental conditions shall be within the limits specified by the manufacturers of the measuring
equipment. The ambient air temperature shall be in the range from 5 °C to 30 °C, and the wind speed
shall be less than 8 m/s and preferably less than 5 m/s. A microphone windbreak shall be used
whenever the wind speed exceeds 1 m/s.

Measurements shall be made using instruments with the time-weighting characteristics “slow”, as
defined in IEC 61672-1, or, preferably, using integrating-averaging sound level meters as defined
in IEC 61672-1.

The operator or an equivalent dummy shall be 1,75 m = 0,05 m tall and shall stand or sit upright

and look stralght ahead The mlcrophone shall be head mounted 200 mm * 20 mm from the medlan

plane o
its axis
forwar
microp
than th

of max1mally flat response (as specified by the manufacturer of the mlcrophone) poii]
s and at an angle of 45° downwards from the horizontal. If a helmet is used to-moun
hone the helmet shall be of a shape so that its outer edge is at least 30 mm closer t6 the

E microphone.

F.4 Requirements for artificial surface

The artifici
with ISO 35

bl surface shall have absorption coefficients as given in Table E2,"measured in accord
4.

Table F.2 — Absorption coefficients

with
iting
t the
head

ance

Frequencies in Hz Absorption Coefficients Tolerance
125 0,1 +0,1
250 0,3 +0,1
500 0,5 +0,1
1000 0,7 +0,1
2000 058 +0,1
4000 0,9 +0,1
The artificial surface shall be placed on a hard, reflecting surface and have a size of atleast 3,6 mx 3,6 m
placed at the centre of the test environment. The construction of the supporting structure shall be uch
that the rquirements for the acousti¢properties are also met with the absorptive material in place| The
structure shall support the operatdr to avoid compression of the absorbing material.
NOTE S¢e Annex I for an examiple of a material and construction which can be expected to fulfil these
requirements.

F.5 Requirements for natural grass

The test ent

rironinent shall be covered, at least for the horizontal projection of the measurement suj

face
ith a

used, with high- quahty natural grass Before the measurements are taken the grass shall be cut w

and debris and shall be VlSlbly free of moisture, frost, or snow.

F.6 Installation, mounting and operating conditions

ings

Measurements shall be carried out on a new normal production machine featuring standard equipment.
If a grass catcher is provided or available for the machine, it shall be fitted and empty.

Cutting means and knives of cylinder lawnmowers shall be lubricated. For cylinder lawnmowers, the
rotating cutting cylinder(s) and/or the stationary cutting edge(s) shall be adjusted such that either:

— asheet Kraft paper, of nominal 80 g/m2 construction, is cut at least along 50 % of the width of cut; or
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— the gap between moving and stationary cutting means at standstill does not exceed 0,15 mm over
the whole width of cut when checked with calibrated strip gauges.

For cylinder lawnmowers, care shall be taken to avoid overheating the cutting means by operating
continuously (without cutting grass) and therefore appropriate interruptions for cooling and lubrication
can be introduced.

If the maximum height of cut of the machine is greater than 30 mm, the height of cut shall be adjusted
to the lowest position provided, but not lower than 30 mm. If the maximum height of cut of the machine
is less than 30 mm, the height of cut shall be adjusted to the highest position provided. The height of cut

shall be adjusted with the machine resting on a hard, flat surface.

The
com
lubr
chec
in th
insti

engine shall be run-in and warmed up until stable conditions are reached befdre
menced. The engine shall be set to the maximum operating engine speed and the\cutt
cated according to the instruction handbook. The maximum operating engine spe
ked before testing. If the measured maximum operating engine speed is outside'the val

uctions.

During the test the cutting means shall be engaged and unloaded. The test shall be carrie
maxjmum operating engine speed (see 3.19). An engine speed indicatorshall be used to cheq
of thie engine. It shall have an inaccuracy of + 2,5 % of the reading. THe)indicator and its engag
the lawnmower shall not affect the operation during the test.

For the sound power level determination, machines shall be measured by placing them on
in sych a way that the projection of the geometrical centreiof their main parts (excluding h
catcher, etc.) coincides with the origin of the coordinate system of the microphone pos
artifiicial surface is used, it shall be placed so that its'geometrical centre also coincides with {
the goordinate system of the microphone positions:*The longitudinal axis of the machine sh
x-ax]s. The measurement shall be carried out without an operator.

For {
be s{

he sound pressure level determination;-adjustable features (e.g. handle height, seat po
bt to suit the operator.

F.7 | Measurement uncertainties and declaration of noise emission value

When measuring the emission sound pressure level at the operator position, tests shall be
attaln the required grade.of accuracy, and until three consecutive A-weighted results give v4
not more than 2 dBA, Fhe'arithmetic average of these shall be the measured A-weighted emi
pressure level of the.imachine. The uncertainties associated with the measurements shall b

account when de€iding on the declared noise emission values.

The [methodology used for taking uncertainties into account should be based on the use g
valups and measurement uncertainties. The latter are the uncertainty associated to the m
prodedudre (which is determined by the grade of accuracy of the measurement method us

the test is
ing devices
ed shall be
e specified

e instruction handbook, the engine speed shall be adjusted in accordance@ith the manufacturer’s

d out at the
k the speed
ement with

the surface
hndle, grass
tions. If an
he origin of
W11 be on the

sition) shall

S

repeated to
lues within
ssion sound
b taken into

f measured
basurement
ed) and the

production uncertainty (variation of noise emission from one machine to another of the sam

b type made

by the same manufacturer).

The declaration of noise emission values shall be made according to ISO 4871. Applying the dual number

declaration is recommended.

F.8 Information to be recorded and reported

The information to be recorded and reported is that required by ISO 3744 and ISO 11201.

The instruction handbook and the technical documentation describing the machine shall give the

declared noise emission values of the machinery:

— the A-weighted emission sound pressure level at the operator position;
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— the A-weighted sound power level of the machinery;
— reference to the noise test code used for the tests;

— the uncertainties of the measurements.
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(normative)
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Vibration test code — Whole-body vibration and hand-arm vibration

G.1

General

This
the

stee
on 13

Alth
indi
G.2
The

dire

G.3

G.3.
Tach

For
vibr

G.3.

G.3.

The
used
itis

sheg
take
sign

annex specifies a vibration test code for determining, efficiently and under specifieq
magnitude of vibration at the handles of pedestrian-controlled lawnmowersin¢lud
Fing controls of ride-on lawnmowers and whole-body vibrations for operators on sulki
Wnmowers.

bugh the magnitudes measured are obtained in an artificial operatiof;they neverthe
ation of the values to be found in a real work situation.

Quantities to be measured
quantities to be measured are the frequency-weighted acCelerations in the three pe

Ctions, apwX, ahwy and apwz.

Instrumentation

1 General
ometers shall have an inaccuracy of\# 2,5 %.

Kpecification of other instrumentation, see EN 1032:2003+A1:2008, Clause 4 for th
htion measurement, and Clausé 5 for the whole-body vibration measurement.

2 Fastening of transducer

.1 Transducers for hand-arm vibration measurements

transducer shall’lbe fastened in accordance with ISO 20643:2005, 7.2.2. If a resilient coaf
between thethand and the vibrating structure (for example, a cushioned handle or stee
bermissiblée'to use a suitable mounting for the transducer (for example, a thin suitably fo
t) placed between the hand and the surface of the resilient material. In either case, ¢
n that'the size, shape and mounting of the transducer or of the special transducer supp

conditions
ing sulkies,
bs and ride-

ess give an

rpendicular

b hand-arm

ing is being
Fing wheel),
rmed metal
hre shall be
brt does not

ficantly influence the transfer of vibration to the hand. Care shall also be taken when mjounting the

transducer that the transfer function is flat up to 1,5 kHz for all three directions.

The transducers used for hand-transmitted vibration measurements on the steering wheel shall be
mounted firmly to the steering wheel, for example by using a threaded stud or clamp. The total mass of
the accelerometers and mounting devices (stud or clamp) shall not be more than 50 g (and preferably
not more than 30 g). The mounting device shall be selected to minimize the distance between the base
surface of the accelerometers and the vibrating surface of the steering wheel and the distance shall not
exceed 15 mm.

NOTE Tangling of signal carrying wires on the steering column can be eliminated by attaching the wires to a
spoke on the steering wheel and trailing them to the centre of the wheel.
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G.3.2.2 Transducers for whole-body vibration measurements

The transducer shall be fastened in accordance with EN 1032:2003+A1:2008, 6.2.

The transducers used for the measurement in the seat shall be mounted in a semi-rigid disc which is
defined in ISO 5008 and described as follows (see Figure G.1).

etres

Dimensions in millim
1 2
AT (e -
\ \
S @75 +5 _
n . 250 +50
Key
1  thin mefal disc for accelerometer mount and added centre rigidity
2 approprjate cavity for accelerometer(s)
Figure G.1 — Design of a semi-rigid mounting disc
The disc shall be as thin as possible and be of approximately 80 Shoré-A to 90 Shore-A moulded ru

or plastic m

NOTE F
the direction

aterial.

br practical reasons, it is usually not possible to perfectly align the accelerometers in the disc
s of the basicentric coordinate system. In a tolerance range within +15° of the appropriate direct

the acceleromneters can be considered as aligned parallel to these directions.

The transdy

lcers used for the measurement at the feet of an operator shall be rigidly fixed on the wor

bber

with
ions,

king

platform. If|the working platform is covered by a resilient material, the transducers can be mount¢d in
the middle ¢f a rigid metal plate (about 300 mm x 400 mm).

G.3.3 Caljbration

Calibration| shall be in accordanceg with ISO 16063 for the hand-arm vibration and for the whole-
body vibration.

G.3.4 Mepsurement direction

Measurements shall be miade simultaneously for the three (3) directions x, y and z (see Figure G.R for
pedestriandcontrolledylawnmowers and Figure G.3 for ride-on lawnmowers).

G.3.5 Mepsurement location

A maximunrof two transducers shath beused-for ramd=armr vibratiomand ome forwhote=body vibration.

The transducer(s) for the hand-arm vibration measurements shall be placed where an operator holds the
steering control(s) according to Figure G.2 or Figure G.3. The transducer for the whole-body vibration
measurement shall be placed according to EN 1032:2003+A1:2008, 6.2.
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