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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

Intern

Intern

htional Standards are drafted in accordance with the rules given in the ISO/IEC Directives,

btional Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Part 2.

The mpain task of technical committees is to prepare International Standards. Draft‘Internatiopal Standards

adopt
Intern

Attent
rights

ISO 6
Safety
Subcq

This s
It also

pd by the technical commitiees are circulated to the member bodies foryvoting. Publ
btional Standard requires approval by at least 75 % of the member bodies ¢asting a vote.

on is drawn to the possibility that some of the elements of this doctiment may be the sul
ISO shall not be held responsible for identifying any or all such patent rights.

B95 was prepared by Technical Committee 1ISO/TC 127, Earth-moving machinery, Subcor
requirements and human factors in collaboration with<\echnical Committee ISO/TC 4
mmittee SC 1, Noise.

econd edition cancels and replaces the first edition (ISO 6395:1988), which has been tech
incorporates the Amendment ISO 6395:1988/Amd. 1:1996.

cation as an

ject of patent

nmittee SC 2,
3, Acoustics,

hically revised.
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Introduct

ion

This International Standard is a specific test code for earth-moving machinery as defined in ISO 6165.

A simulated dynamic test condition, rather than an actual work cycle, is used. Simulated dynamic test
conditions provide noise emission data which are repeatable and representative. Actual work cycle tests are
complex and repeatability can be a problem.

Specific proc
dynamic test
for the manuf|

exist when th¢ machine is in actual use.

bdures are described in this International Standard to enable the sound power emisgion in
conditions to be determined in a manner which is repeatable. Attachments (bucket)'dozer, etc.)
hcturer’s production version are intended to be fitted since this is the configuration, most likely to

This Internatipnal Standard enables compliance with noise limits to be determined, if applicable. It can also be

used for evall

A complemer
determine the
A-weighted sq

Correspondin
stationary tes

ation purposes in noise reduction investigations.

und pressure level with the machine under dynamic test conditions.

conditions are described in ISO 6393 and ISO 6394;respectively.

tary test code is given in 1SO 6396. This other specific test code is intended to be used to
noise emitted by earth-moving machinery, measured at the ©perator’s position in terms |of the

j measurements of noise emitted to the environment and noise at the operator’s position|under

Vi
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INTERNATIONAL STANDARD ISO 6395:2008(E)

Earth-moving machinery — Determination of sound power
level — Dynamic test conditions

1 cope
This Ipternational Standard specifies a method for determining the noise emitted to the environment by earth-
moving machinery, measured in terms of the A-weighted sound power level while the-nYaching is operating
under|dynamic test conditions.

It is applicable to earth-moving machinery as specified in Annex A and as defined in ISO 6165.

2 Normative references
The fpllowing referenced documents are indispensable for the“application of this documept. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 3f44:—"), Acoustics — Determination of sound pewer levels and sound energy levels of hoise sources
using |sound pressure — Engineering method for an-essentially free field over a reflecting plane

ISO 6[165, Earth-moving machinery — Basic types — Identification and terms and definitions
ISO 6B93:2008, Earth-moving machinery—='Determination of sound power level — Stationary test conditions
ISO 9p49, Earth-moving machinery.==-Engine test code — Net power

IEC 6[1672-1, Electroacoustics ' Sound level meters — Part 1: Specifications

3 Tlerms and definitions

For the purposes,'of this document, the terms and definitions given in ISO 3744, 1SO 6165 and the following
apply.

31
time-averaged-A-weighted-soundpressure-level
LpA,T

A-weighted sound pressure level averaged on an energy basis over the whole measurement period, T

3.2

A-weighted sound power level

Lyp

quantity obtained from the time-averaged A-weighted sound pressure levels averaged over the measurement
surface on an energy basis

1) To be published. (Revision of ISO 3744:1994.)

© 1SO 2008 — All rights reserved 1
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3.3
basic length
/

length used to define the radius of the measurement hemisphere

NOTE

3.4

3.41
machine cen

The dimension of the basic length, /, is determined in Annex A.

Machine centre point

tre point

(all machines

3.4.2
machine cen

{(machines wi
3.5 Fansp

3.51

re point
h slewing upper structure) centre of rotation of the upper structure

eed

maximum working speed of the fan

fan speed at
operating con

3.5.2

fan drive wit
fan drive thaf
needed coolirn

4
The instrume

instrumentatiq
requirements

5 Testen

5.1 Gener

For the purpo
Annex A, app

which the fan provides maximum cooling performance for the_machine under the most s
ditions

h continuous variable fan speed
varies the fan speed continuously throughout d\variable range to minimize its speed f
g performance in relation to the heat load

Instrumentation

ntation shall be capable of carrying out the measurements according to Clause 8. The prg
n system for acquiring the data.is an integrating-averaging sound level meter complying w
of IEC 61672-1 for a class. 1_instrument.

vironment

Al

ses of this International Standard, the test environment specified in ISO 3744.—, Clause
y. Additional requirements are given in 5.2 to 5.5.

evere

or the

ferred
th the

4 and

Humidity, air temperature, barometric pressure, vibration and stray magnetic fields shall be within the limits
specified by the manufacturer of the instrumentation.

5.2 Test site and environmental correction, K5,

For test-site measurement ground surfaces consisting of a hard reflecting plane — such as concrete or non-
porous asphalt [(5.3.1 a) and b)] — and having negligible sound-reflecting obstacles within a distance from the
source equal to three times the measurement hemisphere radius, it may be assumed that the absolute value
of environmental correction, K,,, is less than or equal to 0,5 dB, and can therefore be disregarded. In this
case, Ky, shall be equal to 0 dB.

For the all-sand test site [5.3.1 c)], the value of environmental correction, K,,, shall be determined and used in
the sound power calculation.

© 1SO 2008 — All rights reserved
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5.3

5.3.1

The following three types of test-site measurement ground surface, described in 5.3.2,

ISO 6

Test site

General

allowed:

a) hard reflecting plane (concrete or non-porous asphalt);

b) combination of hard reflecting plane and sand;

395:2008(E)

5.3.3 and 5.3.4, are

— Iq

The c

=sandptare:

ard reflecting plane, as described in 5.3.2, shall be used for testing the following:
bber-tyred machines, all modes of operation;

kcavators, all modes of operation;

awler loaders, stationary hydraulic mode of operation;

llers, all modes of operation.

bmbination of hard reflecting plane and sand, as describedin 5.3.3, may be used for rollg

pads and landfill compactors.

The cf
in 5.3
in tray

r.
2

—

— fd
a

5.3.2

The te
non-p

5.3.3

The tn

bmbination of hard reflecting plane and sand, as_described in 5.3.3, or the all-sand plane,
4, shall be used for crawler-type machines (e.g>,crawler dozers, crawler loaders, crawler ¢
el and stationary hydraulic modes, provided that

e environmental correction, K,,, detefmined in accordance with ISO 3744:—, Annex A
0 dB, and

r the all-sand plane, as described in 5.3.4, and where K,, is greater than 0,5 dB, the
ccounted for in the calculation®of the sound power level.

Hard reflecting plane

st area bordered by the vertical projection of the microphones to the ground shall consist
brous asphalt

Combination of hard reflecting plane and sand

ayvel\path of the machine shall consist of humid sand of grain size up to 2 mm. The mini

the s4

rs with raised

as described
umpers, etc.)

L is less than

correction is

bf concrete or

mum depth of

nd“shall be 0.3 m. If 0,3 m is not deep enough for track penetration, the depth shall

be increased

accordingly. The ground surface between the machine and the microphones shall be a hard reflecting plane,
as described in 5.3.2.

It is possible to use a combination site of minimum size comprising only a single reflecting plane with a sand
path along the side. In this case, the machine shall be operated in a forward travel mode twice, each time in
the opposite direction, for each of the three microphone positions. The reverse travel mode shall be carried

outin

5.3.4

the same manner.

All-sand plane

The sand shall be as specified in 5.3.3.

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=fa621812ea046a19671bc62b33e1f2e8

ISO 6395:2008(E)

5.4 Background noise correction, K45

The requirements for background noise, as specified in ISO 3744, shall be fulfilled.

background noise shall be made as specified in ISO 3744:—, 8.3.2.

5.5 Climatic conditions

Measurements shall not be carried out under the following conditions:

a) when there is precipitation, i.e. rain, snow or hail;

b)
c)

d)

6

6.1

The measure

The radius sh|

NOTE Ch

6.2 Microy

Corrections for

when the

when the

when the

be used @nd appropriate compensation for the effect of its use allowed for when calibfating.

Measut

Size o

4 m when the basic length, /, of the machine to be tested is less than 1,5 m,

10 m when the basic length, /, of the machine.fo be tested is greater than or equal to 1,5 m but les

4 m,

16 m whg
8 m, and

the smal
tested is
machine

ground SUrface 15 covered with STow;
temperature is below —10 °C or above +35 °C;

wind speed exceeds 8 m/s; for wind speeds in excess of 1 m/s, a microphone-windscree

ement of time-averaged A-weighted sound pressure-levels

f measurement surface

all be

bn the basic length, /, of the-machine to be tested is greater than or equal to 4 m but les

est radius of the seguence, 16 m, 18 m, 20 m... when the basic length, /, of the machine
greater than 8 mcand the hemisphere radius exceeds twice the characteristic length, d,
to be tested.

practeristiclength, d,, is as defined in ISO 3744, with the machine length, /, equal to /.

)hohe positions on the hemispherical measurement surface

h shall

ment surface to be used for the test shall be a hemisphere. The radius of the hemispherg shall
be determined by the basic length, I, of the machine as specified in Annex A.

5 than

5 than

to be
of the

Six measuring positions shall be used. Microphone positions and their coordinates shall be as shown in
Figure 1 and as given in Table 1.

© 1SO 2008 — All rights reserved
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Dimensions in metres

0,71r

Key
1to 6 | microphone positions
r hemisphere radius
Figure 1 — Microphone array on the hemisphere
Table 1 — Co-ordinates of microphone positions
Micro_p!wne xlr ylr z
position
1 0,7 0,7 1,5m
2 -0,7 0,7 1,5m
3 -0,7 -0,7 1,5m
4 0,7 -0,7 1,5m
5 -0,27 0,65 0,71 r
6 0,27 -0,65 0,71 r

6.3 Positioning the machine

Depending on the type of machine, measurements are made in
— travel mode,

— stationary work cycle mode, or

— a combination of the two.

The operation and positioning of the machine is specified in Annexes B to L.

© 1SO 2008 — All rights reserved
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6.3.1 Travel mode

The travel path of the machine is shown in Figure 2. The centre line of the machine travel path shall be the
x-axis and the longitudinal axis of the machine shall coincide with this axis.

The travel path length shall be A to B, which is equal to 1,4 times the hemisphere radius. The machine
forward travel mode shall be from A to B and the reverse travel mode shall be from B to A.

6.3.2 Stationary work cycle mode

The longitudinal axis of the machine shall coincide with the x-axis and the front of the machine shall face

direction B. The-machine centre rl_\ninf shall be npprnvimnfnly vertical above the centre of the hnmicphc re, C,

given in Figure 2. The operation and positioning of the machine are specified in Annexes B to L.

A
 J

Key

1t0 6 microphone positions

7 dentre line of travel path

A,Band C (oints on the travel path
l,‘

r emisphere radius

8  Noise meapurement zone = 1,4 r.

Figure 2 — Machine travel path

7 Set-up fand opération of machine

7.1 General

7.1.1 Safety and operation

All relevant safety precautions and the manufacturer’s operating instructions shall be followed during the test.
No signal devices, such as forward warning horn or back-up alarm, shall be activated during the test.

7.1.2 Machine set-up

The machine shall be equipped with the equipment and attachment(s) specified by the machine manufacturer.

The engine and hydraulic system shall be warmed to normal operating conditions as specified by the machine
manufacturer.

All liquid systems shall be filled within the range specified by the manufacturer.

6 © 1SO 2008 — All rights reserved
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7.2 Engine speed

The engine rotational speed shall be set at the maximum value with no load, as specified by the machine
manufacturer.

7.3 Fan speed

If the engine of the machine or its hydraulic system is fitted with fan(s), they shall operate during the test. The
fan speed shall be in accordance with one of the following conditions, stated and set by the manufacturer of
the machine.

a) Fan-drivedirect tee-to] .

fl[the fan drive is directly connected to the engine and/or hydraulic equipment (e.g. by-belt|drive), it shall
perate during the test.

o =

b) Fpn drive with several distinct speeds

flthe fan can work at several distinct speeds, the test shall be carried out

- either at the maximum working speed of the fan, or

— in afirst test with the fan set at zero speed and in a second-test with the fan set at maxjmum working
speed; the resulting time-averaged A-weighted sound pressure level, Lo shall then [be calculated
by combining both test results using Equation (1):

Loar =101g(0,3x10%177A0% 1 0,7, 10% koAf00% | gp (1)
where
L,p.0% is the time-averaged“A-weighted sound pressure level determined wjth the fan set
at zero speed;
L,p,100% is the time-averaged A-weighted sound pressure level determined wjth the fan set

at maximum speed.
¢) Fpan drive with continuously variable speed

the fan can work at-continuous variable speed, the test shall be carried out either in acgordance with
3 b) or with the famspeed set by the manufacturer at no less than 70 % of the maximum wprking speed.

~N =

d) Machine equipped with more than one fan

=

| fans shall run at the conditions specified in a), b) or c).

7.4 [Travel mode operation of machine

The travel path of the machine shall be as specified in 6.3.1 and as shown in Figure 2. For crawler machines,
the travel path shall be sand and, for rubber-tyred wheeled machines, a hard reflecting plane as specified in
5.3.2. The machine operation shall be in accordance with Annexes B to L.

The machine shall be operated with the equipment or attachment(s) in a lowered carry position (300 = 50) mm
above the travel path, and at maximum governed engine speed (high idle) in a constant forward and reverse
travel velocity. For ride-on machines, the forward travel velocity shall be close to, but not exceeding, 4 km/h
for crawler and steel-wheeled machines, and 8 km/h for rubber-tyred wheeled machines. The matching gear
ratio shall be used in the reverse travel mode, regardless of the velocity. For the majority of machines, this will
be first forward and first reverse. Hydrostatic drive machines may use a range of 3,5 km/h to 4 km/h for
crawler or steel-wheeled machines, and 7 km/h to 8 km/h for rubber-tyred machines, owing to the difficulty of
setting ground speed controls for exact travel speeds.

© 1SO 2008 — All rights reserved 7


https://standardsiso.com/api/?name=fa621812ea046a19671bc62b33e1f2e8

ISO 6395:2008(E)

For pedestrian-controlled machines, the forward travel velocity shall not exceed 6 km/h and the reverse travel
velocity shall not exceed 2,5 km/h.

These modes of operation shall be used non-stop across the hemisphere in both directions, without
movement of the equipment or attachment(s), unless otherwise specified. If the lowest gear results in a
velocity higher than the specified velocity, it shall be used with the engine operating at maximum governed
speed (high idle). For hydrostatic drive machines with the engine at maximum governed engine speed (high
idle), the ground speed control shall be set to match the stated above specified velocities. The sound pressure
level shall be measured only while the machine mid-point is operating on the travel path between positions A
and B in Figure 2.

The operator should make steering corrections as the machine moves through the test course in order to

maintain the 1

Three separa

8 Determination of A-weighted sound power level

8.1
The A-weight
For each mo|

averaged A-
simultaneous

From these measurements, sound power levels (at least three) are calculated in accordance with 8.2 {

combined wo

In order to 1
Guidelines fo

8.2 Calcul

The A-weight

where

LpA,T

Measurement procedure

jtion of A-weighted sound:power level

hachine travel path over the test course centre line.

e forward and reverse cycles shall be carried out in accordance with 8.1.

pd sound power level shall be determined in accordance with IS©+3744.

de of operation, as defined in Annexes B to L for each\particular machine family, the
veighted sound pressure level shall be measured at-all microphone positions (pref
y) at least three times.

k cycle (see Annexes B to L) of the particular\machine family.

heet the requirements of 8.3, measurements of additional work cycles may be nece
carrying out the noise measurements-are given in Annex M.

pd sound power level, Ly, in decibels, of the machinery shall be calculated using Equatior,
S| a8
So

is the energy average of the time-averaged A-weighted sound pressure levels o
measurement surface, in decibels (reference: 20 yPa), with

AT —K1a —Konn #1019

time-
erably

or the

ssary.

()

n the

where

N
Lyar =10 |g[;jz1o°*“pf\vf] dB
1

i

®)

L, is the time-averaged A-weighted sound pressure level resulting from the microphone
position i, in decibels (reference: 20 yPa);
N is the total number of microphone positions (N = 6);

© 1SO 2008 — All rights reserved
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Kia is the background noise correction (see 5.4);

Ko is the environmental correction (see 5.2 and 5.3.1);

S is the area of the hemispherical measurement surface, in square metres, i
So =1 m2;

10l i = 20,0 dB for 4 m radius, 28,0 dB for 10 m radius and 32,1 dB for 16 m
g S
0

.e.S=2m2

radius.

All intlermediate results, such as sound pressure levels and area calculation, shall be expr
decimial place.

8.3

Determination of measurement result

Calculate the three A-weighted values of the sound power level from the three_sets of data obt
microphone position (see 8.1).

If two [of the three values so obtained do not differ by more than 1 dB, further measurements are
If this fis not the case, continue taking measurements until two values within 1 dB of one another
The A-weighted sound power level to be reported is the arithmetic mean of the two highest v
withinfa 1 dB range of each other.

9

nformation to be recorded

The fpllowing information, as applicable, shall -be compiled and recorded for all measurem
accor@lance with this International Standard.

a)

b)

c)

Machinery under test:

— machine manufacturer;
— machine model number;
— machine serial-number;

—+ type of fan-drive system(s), test method(s) used, as specified in 7.3 a), b) or
corresponding system maximum fan speed and fan speed(s) used during the test for eg

— maehine arrangement, including major equipment and attachments, engine speed
governor position (high idle), fan speed and gear ratios or control settings;

pssed to one

ained at each

unnecessary.
are obtained.
blues that are

ents made in

¢), including
ch fan;

at maximum

— engine net power, in kilowatts, at corresponding speed, as defined in ISO 9249.

Acoustic environment:

— description of test site and type of test-site measurement surface(s) used, including a sketch showing

the position of the machine;
— air temperature, barometric pressure, relative humidity and wind velocity at the test site.

Instrumentation:

— instrumentation used for the acoustical measurements, including name, type, serial
manufacturer;

© 1SO 2008 — All rights reserved
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— method used to calibrate the instrumentation system;

— date and place of calibration of the instrumentation system.
d) Acoustical data:

— location of the microphones;

— time-averaged A-weighted sound pressure level at each microphone position for each measurement
carried out in accordance with 8.1;

— A-weiahted | I £ tebact o rrieront itiom

— timetaveraged A-weighted sound pressure level averaged over the measurement surfacé, ‘calculated
in adcordance with 8.2 for each work cycle mode, is defined in the Annexes B to L;

— finaljvalue of the A-weighted sound power level calculated in accordance with 8:2 and determiped in
accdrdance with 8.3.

10 Information to be reported

10.1 Information

The following|information shall be reported:

a) machine [manufacturer, model number, serial number, engine net power (in kilowatts at rated spegd, as
defined iIn ISO 9249) machine arrangement, including”major attachments, and the type of test-site

measureent ground surface used;

b) A-weighted sound power level, determined in.accordance with 8.3, rounded to the nearest whole nimber
(use the lower number for values < 0,5; use(the higher number for values > 0,5);

c) engine speed at maximum no-load governor control position (high idle), with the machine stationafy and
transmisgion in neutral;

d) type of fan-drive system(s), test-method(s) used as specified in 7.3 a), b) or c), including corresponding
system maximum fan speed.and fan speed(s) used during the test for each fan;

~

e) level of the fuel tank and;-if applicable, level of the sprinkler water tank(s) and ballast compartment(s).

10.2 Declaration of'sound emission data and uncertainty

In some marlqets, the additional requirements listed in the normative Annex N apply. The declaration of sound
emission dataand uncertainty shall be made in accordance with Annex N, if relevant.

10 © ISO 2008 — All rights reserved
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Annex A
(normative)

Basic length, /, and additional machine specifications

A.1 Dozer

A.1.1| Crawler dozer

See Fjgure A.1.

P

A
Y

Figure A1

A.1.2| Wheeled dozer

See Fjgure A.2.

N
/

A
 J

Figure A.2
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A.2 Loader

A.2.1 Wheeled loader

Wheeled loader with an operating mass > 4 500 kg. See Figure A.3.

Lo

A
 J

Figure A.3
A.2.2 Compact loader, wheeled

Wheeled loader with an operating mass < 4 500 kg. See Figure A.4.

A
 J

Figure A.4
A.2.3 Crawler loader

See Figure Ap.

A
Y

Figure A.5

12 © 1SO 2008 — All rights reserved
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A.2.4 Skid steer loader

See Figure A.6.

A
Y

Figure A.6
A.3 Backhoe loader
A.3.1] Wheeled backhoe loader
See Fjigure A.7.
()

A
Y

Figure A.7

© 1SO 2008 — All rights reserved 13
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A.3.2 Crawler backhoe loader

See Figure A.8.

A

Y

Figure A.8

A.4 Excavptors

A.4.1 Whedled excavator

See Figure AJ9.

o

fp —
.

N

A

 J

Figure A.9

14
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A.4.2 Crawler excavator

See Figure A.10.

ISO 6395:2008(E)

A

Figure A.10

A.4.3| Compact excavator

Excavator with an operating mass < 6 000 kg. See Figure A.11.

 J

a) Crawler

Figure A.11

b) Wheeled

© 1SO 2008 — All rights reserved
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A.4.4 Walking excavator

See Figure A.12.

e
{
Figure A.12
A.5 Dumper
A.5.1 Wheelled rigid-frame dumper
See Figure A[13.
\ \

77
&

\&
o)
S

A

Y

Figure A.13
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A.5.2 Articulated-frame dumper

See Figure A.14.

d
</

Figure A.14
A.5.3| Crawler dumper

See Fjgure A.15.

 J

Figure A.15

A.5.4 Compact dumper, wheeled

Wheeled dumperiwith an operating mass < 4 500 kg. See Figure A.16.
il
e

(RN 2
(O ELG

N7

A
 J

Figure A.16
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A.5.5 Compact dumper, crawler

Crawler dumper with an operating mass < 4 500 kg. See Figure A.17.

A
 J

Figure A.17

A.6 Scraper

A.6.1 Scraper with one engine

For scrapers yith one engine, the basic length, /, is the length of the machine. See Figure A.18.

e =—Lp

P
<

A
Y

Figure A.18

A.6.2 Scraper with two engines

For scrapers yith twoengines, the basic length, /, is the length of the machine. See Figure A.19.

%A/é_\.\ %nﬂ Q
O

A
 J

Figure A.19
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A.6.3 Crawler scraper
See Figure A.20.
v ¢
/L
Figure A.20
A.7 Grader
See Fjgure A.21.
a
isi
1 [ -
Figure A.21
A.8 Pipelayer
See Fjgure A.22.

© 1SO 2008 — All rights reserved
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Figure A.22
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A.9 Trench

er

A.9.1 Wheeled ride-on trencher

See Figure A.23.

A.9.2 Crawler ride-on trencher

See Figure AJ24.

A.9.3 Walk4behind trencher

See Figure A

25.

17
Zb = O /
-l [ -
Figure A.23

A

Y

Figure A.24

20
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A

Figure A.25

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=fa621812ea046a19671bc62b33e1f2e8

ISO 6395:2008(E)

A.9.4 Disk trencher

See Figure A.26.

g |

A
 J

Figure A.26

A.10| Landfill compactors

A.10.f1 Landfill compactor with loading equipment

See Fjgure A.27.

A
 J

Figure A.27

A.10.2 Landfill compactor,with dozing equipment

See Fjgure A.28.

|2

A
 J

Figure A.28
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A.11 Rollers

See Figure A.29.

a) Two drums

Figure A.29

b) One drum

22
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Annex B
(normative)

Excavators (hydraulic or cable-operated)

B.1 Definition

The dgfinition of excavator given in ISO 6165 applies.

B.2 Measuring surface and machine positioning

The machine shall be positioned as specified in 6.3.2. The machine centre point.of-the excavatoy is the centre
of the|rotation of the upper structure.

The measuring surface shall be as specified in 5.3.2.

B.3 Machine set-up

The machine set-up shall be as specified in Clause 7~All actuating movement shall be garried out at
maximum velocity but without activating relief valves or contacting the end of travel barriers.

B.4 Machine operation

B.4.1| Basic machine cycle

The dynamic cycle, without movingsmaterial, as described in B.4.2 to B.4.5, comprises three 90°[swings to the
left of the operator and back again, with the machine positioned as specified in 6.3.2.

Each |swing shall be from-~the x-axis to the y-axis, and back to the x-axis. A single cycle consists of three
continuous 90° swings to\the left and back again, while moving the front end attachment through a complete
sequence for each 90*swing and return.

B.4.2| Hoe attachment

The a|lm of the dynamic cycle is to simulate trench excavation and dumping the material adjacenf to the trench.
At the beginning of the cycle, the boom and arm shall be adjusted so as to place the bucket 3t 75 % of the
maxintumreach-withthebucketascloseaspossibtetotheground—surface; butmottouchingthe ground. The
cutting edge of the bucket in the rolled forward position shall be at an angle of 60° to the test-site
measurement surface.

First, raise the boom and simultaneously retract the arm so that the bucket follows the ground surface for
50 % of the remaining boom and arm travel distance. Then, roll back or curl the bucket. Lift the bucket by
raising the boom and continue to retract the arm to simulate the adequate clearance (30 % of maximum
bucket lift height) needed to swing across the edge of the trench. Execute a 90° swing to the left of the
operator. Raise the boom during the swing and extend the arm until the bucket has reached 60 % of
maximum boom lift height. Then uncurl the arm until it is 75 % extended. Roll forward or uncurl the bucket
until the cutting edge is vertical. Execute a return swing to the starting position, with the boom being lowered
and the bucket curled.
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Repeat the above sequence of actions two more consecutive times, in order to complete a single dynamic

cycle.

B.4.3 Shovel attachment

The aim of the work cycle is to simulate excavation at the height of a high wall. At the beginning of the cycle,
with the bucket cutting edge parallel to the ground, the bucket shall be 0,5 m above the test site in the 75 %

retracted posi

tion.

First, extend the bucket to 75 % of travel while maintaining the original bucket orientation. Then, roll back or
curl the bucket, and raise it to 75 % of maximum lift height and 75 % of dipper arm extension. Execute a 90°

swing to the |
return swing t

Repeat the a
cycle.

B.4.4 Grabitype attachment

The aim of th
open and 0,5

First, close th
the operator.

Repeat the a
cycle.

For compact
ground.

B.4.5 Dragl

The aim of th
to the trench.
hang verticall
ground.

First, retract t
above the tes
Simultaneous

Repeat the a
cycle.

24
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b the starting position with the bucket 0,5 m above the test site in the 75 % retracted positic

bove sequence of actions two more times consecutively, in order to complete a,single dy

e work cycle is to simulate excavation of a pit. At the beginning of‘the cycle, the grab sh
m above the test site.

e grab. Then, raise the grab to half of the maximum lift height. Execute a 90° swing to the
Dpen the grab. Execute a return swing while lowering the attachment to the starting positio

bove sequence of actions two more consecutive times, in order to complete a single dy

ine attachment

p work cycle is to simulate excavation of a layer in a trench and dumping of the material ad
For the duration of the cycle)the boom shall be positioned at an angle of 40°. The bucke
y under the end of the boorn and 0,5 m above the test site, without the drag chains touchi

he bucket to bring7t as close as possible to the machine while maintaining the distance of|
t site. When-the’ bucket has been retracted, execute a 90° swing to the left of the op
y, actuate the'bucket dump and retract the bucket to the starting position.

bove sequence of actions two more consecutive times, in order to complete a single dy

ute a
n.

namic

all be

left of
n.

namic

excavators, the grab height may be as close* as possible to the ground but not touching the

jacent
t shall
hg the

0,5m
brator.

namic
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CA

The d

C.2

The mjachine shall be positioned as specified in 6.3.1.

The measuring surface shall be as specified in 5.3.2 for wheeled dozers, and in 5.3.3 or 5.3
dozer$

C.3

The machine set-up shall be as specified in Clause 7.

ISO 6395:2008(E)

Annex C
(normative)

Dozers

Definition

Efinition of dozer given in ISO 6165 applies.

Measuring surface and machine positioning

D.

Machine set-up

.4 for crawler

und pressure
-averaged A-

(C.1)

C.4 Machine operation
C.4.1| Operation mode
The mode of operation of the machine shall be as specified in Clause 7.
C.4.2| Calculation for combined forward and reverse travel mode cycles
Since|forward and reverse-modes are two distinct modes of operation, both the time and sdg
levels| shall be measuted as separate entities for each travel direction. Calculate the time
weighted sound pressure level, L, 5 7, in decibels, for a combined cycle using Equation (C.1):
1 a7 =40 Igﬁ Ty x10% At 7 10% " ErA2 ) 9B
wher
Ty is the time interval for forward travel mode over the specified travel path;
T, is the time interval for reverse travel mode over the specified travel path;
L,p1:Lyno  are the quantities determined during time intervals 7 and 75.

© 1SO 2008 — All rights reserved
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D.1 Definition

Annex D

(normative)

Loaders

The definition

D.2 Measy

The machine
mode.

The measurin
loaders.

D.3 Machipe set-up

of loader given in ISO 6165 applies.

ring surface machine positioning

The machine et-up shall be as specified in Clause 7.

All actuating
contacting thg

D.4 Machi

D.4.1 Gene

The dynamic

end of travel barriers.

he operation

ral

D.4.2 Travel mode

D.4.2.1 Ope¢ration mode

The mode of

Cycle is a combination‘of the travel and stationary work cycle modes.

ppefation of the machine shall be as specified in Clause 7.

shall be positioned as specified in 6.3.1 for travel mode and in 6.3.2 for.stationary worl cycle

g surface shall be as specified in 5.3.2 for wheeled loaders and(in' 5.3.3 or 5.3.4 for cfawler

movement shall be carried out at maximum velocity but without activating relief valyes or

D.4.2.2 Calculation for travel mode

Since forward and reverse are two distinct modes of operation, both the time and sound pressure level shall
be measured as separate entities for each travel direction. Calculate the time-averaged A-weighted sound

pressure level, L, 3, in decibels, for a combined travel cycle using Equation (D.1):

LpA,3 =10 |g

26

T1><10
T1+ T2

0.1 LAt

17, x10%1 frA2) 4B

(D.1)
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ntrol shall be

where
T4 is the time interval for forward travel mode over the specified travel path;
T, is the time interval for reverse travel mode over the specified travel path;
Loa1 Lopo  are the quantities determined during the 7; and 75 time intervals.
D.4.3 Stationary work cycle mode
The e ginn shall be npnrnfnr'l at_its maximum gn\/nrnnd cpnnr'l (high ir'lln) The transmission ¢
set to|neutral. Raise the bucket from the carry position to 75 % of maximum lift height and then
positign three times. This sequence of actions is considered to be a single cycle for the statio
mode

D.4.4) Calculation for combined travel and stationary work cycle modes

Calcu

ate the time-averaged A-weighted sound pressure level, L,ar in decCibels, for a combirn

statiopary work cycle modes cycle using Equation (D.2):

N~

wherg

~

~

0.1L pa

oar =101g(0,5x10% A3 1 0,5x10% 1 A4 ) dB

a3 IS the quantity determined in travel mode over the specified path;

a4 Is the quantity determined with the loader in stationary work cycle mode.

eturn to carry
nary hydraulic

ed travel and

(D.2)
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Annex E
(normative)

Backhoe loaders

E.1 Definition

The definition

E.2 Measy

The machine
mode.

The measurin
crawler type b

E.3 Machi

The machine
shall be set a

All actuating
contacting thg

E.4 Machi

E.4.1 Gene

The dynamic
machine, and

E.4.2 Loader portion:= Travel and stationary work cycle modes

Execute the |
the backhoe i

of backhoe loader given in ISO 6165 applies.

ring surface and machine positioning

shall be positioned as specified in 6.3.1 for travel mode and in 6.3.2 for.stationary work

g surface shall be as specified in 5.3.2 for wheeled backhoe loaders, and in 5.3.3 or 5.
ackhoe loaders.

he set-up

set-up shall be as specified in Clause 7. For backhoe operation, the engine rotational
5 specified by the machine manufacturer.

movement shall be carried out at maximum velocity but without activating relief val
end of travel barriers.

he operation

ral

cycle is a combinatiofy of the travel and stationary work cycle modes for the loader portion
of the work cycle-mode for the backhoe.

baderimode of operation in accordance with the procedure specified in D.4, with the bug
N a carry position.

cycle

B.4 for

speed

es or

of the

ket of

E.4.3 Backhoe — Work cycle mode

Execute the backhoe mode of operation in accordance with the procedures specified in B.4.1 and B.4.2, but
substituting 45° for each 90° angle specified in those subclauses.

E.4.4 Calculation for combined backhoe and loader cycle

Calculate the time-averaged A-weighted sound pressure level, L, 1, in decibels, for a combined backhoe and
loader cycle using Equation (E.1).

Loar =101g (0,8x10

28

0.1Lpa 0.1L,AL

B 10,2x10 dB

(E.1)
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where
L.aB is the quantity determined in the backhoe work cycle mode;
LaL is the quantity determined with the operation of the loader portion (travel and stationary work

cycle modes).
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Annex F
(normative)

Dumpers

F.1 Definition

The definition

F.2 Measu
The machine
The measurir
dumper.

F.3 Machi
The machine
All actuating

contacting thg

F.4 Machi

F.4.1 Gene

The dynamic

F.4.2 Travel mode

The measure

The travel sp
maximum spe

of dumper given in ISO 6165 applies.

ring surface and positioning of machine
shall be positioned as specified in 6.3.1 for travel mode and 6.3.2 for statienary work cycle

g surface shall be as specified in 5.3.2. for wheeled dumper, and 5:3.3 or 5.3.4 for ¢

ne set-up
set-up shall be as specified in Clause 7.

movement shall be carried out at maximum-yelocity but without activating relief val
end of travel barriers.

he operation

ral

cycle is a combination of travel and stationary work cycle modes.

ment shall only. be made in forward travel mode.

bed shallbe as specified in 7.4. If the travel speed as specified in 7.4 cannot be achievg
ed,in the first gear shall be used.

mode.

rawler

es or

d, the

F.4.3 Stationary work cycle mode

The engine shall be operated at its maximum governed speed (high idle). The transmission control shall be
set to neutral. Move the dump body from the travel position to 75 % of maximum dump position, then return it
to the travel position three times. This sequence of actions is considered to be a single cycle for the stationary
work cycle mode. If no engine power is used to dump the body, the engine shall be operated at minimum
governed speed (low idle) with the transmission in neutral. The measurement shall be performed without
dumping the body, the period of observation shall be 15 s.

30
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F.4.4 Stationary low-idle mode

The engine shall be operated at its minimum governed speed (low idle) in a stabilized no-load condition. The
transmission control shall be set to neutral. The total measurement time shall be in the range of 15 s to 30 s.
This sequence of actions is considered to be a single cycle for the stationary low-idle mode.

F.4.5 Calculation for combined cycle of travel, stationary work cycle and stationary low-idle
modes

Calculate the time-averaged A-weighted sound pressure level, L, 7, in decibels, for a combined travel,
stationary work cycle and stationary low-idle modes cycle using Equation (F.1).

Loar =101g(0,8x10% 1721 1.0,05x10% 742 +.0,15x10% A3 | 4B (F.1)
wherg

Ll 1 is the quantity determined in travel mode over the specified path;

Lia2 is the quantity determined with the dumper in stationary work'cycle mode;

Lia s is the quantity determined with the dumper in stationaryow-idle mode.
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Annex G
(normative)

Graders

G.1 Definition

The definition|of grader given in ISO 6165 applies.

G.2 Measyring surface and positioning of machine
The machine shall be positioned as specified in 6.3.1.

The measuring surface shall be as specified in 5.3.2.

G.3 Machipe set-up

The machine et-up shall be as specified in Clause 7.

G.4 Machihe operation
The measurenent shall only be made in forward travel*mode.

The travel spged shall be as specified in Clause/7.

32 © ISO 2008 — All rights reserved


https://standardsiso.com/api/?name=fa621812ea046a19671bc62b33e1f2e8

ISO 6395:2008(E)

Annex H
(normative)

Landfill compactors

H.1 Definition

The dgfinition of landfill compactor given in ISO 6165 applies.

H.2 Measuring surface and positioning of machine
The mjachine shall be positioned as specified in 6.3.1.

The mjeasuring surface shall be as specified in 5.3.2 or 5.3.3.

H.3 Machine set-up
The machine set-up shall be as specified in Clause 7.

To siplify the operation procedure, landfill compactars-may be tested with rubber tyres fitfed to enable
testing on a hard surface. If machines are tested witfi-steel wheels fitted, a measuring surface|as defined in
5.3.3 or 5.3.4 should be used.

H.4 Machine operation

H.4.1| General
The operation mode of the machine shall be as specified in Clause 7.

If the {fravel speed as spegcified in 7.4 cannot be achieved, the maximum speed in first gear should be used.

H.4.2| Calculation for travel mode

Since|forward-and reverse modes are two distinct modes of operation, both the time and the sqund pressure
level |shall \be measured as separate values for each travel direction. Calculate the time-averaged
A-weighted sound pressure level, L,at in decibels, for the combined travel cycle using Equatign (H.1).

Loy =101g7 |7 x10%1EAT 7 5100 EpA2 (H.1)
where

T, is the time interval for the forward travel mode over the specified travel path;

T, is the time interval for the reverse travel mode over the specified travel path;

Lot Lonp are the quantities determined during time intervals T; and 75.
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Annex |
(normative)

Trenchers

1.1 Definition

The definition|of trencher given in ISO 6165 applies.

.2 Measyring surface and positioning of the machine
The machine shall be positioned as specified in 6.3.2.

The measuring surface shall be as specified in 5.3.2.

1.3 Machipe set-up
The machine et-up shall be as specified in Clause 7.
The boom of the chain-line trencher shall be in the horizontal pasition.

The wheel digk shall be positioned as close as possible tothe ground.

.4 Machiphe operation

.4.1 Chain-line trencher stationary‘work cycle mode

The drive m
operating speged with the trenching-chain removed.

The total measuri

34

chanism for rotating the-trenching chain shall be operated at the maximum recommgnded
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