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Earth-moving machinery — Methods of measuring the masses of
whole machines, their equipment and components

1 Sc

This Intern
attachment

ppe

ptional Standard specifies methods for determining the masses of whole machines, the
S Or components, using weighbridges, pressure dynamometers (load cells) or extension dy

It is applicgble to earth-moving machinery as defined in ISO 6165.

2 Nd

The follow

rmative references

ng standards contain provisions which, throughsteference in this text, constitute prov

Internationgl Standard. At the time of publication, the editions indicated were valid. All standards

revision, a
possibility ¢
registers of
ISO 6165:

ISO 9248

measurem

3 Ds
For the pur|
3.1 Genera

3.1.1 base

nd parties to agreements based on this International Standard are encouraged to i
f applying the most recent editions of the standards indicated below. Members of IEC and
currently valid International Standards.

1997, Earth-moving machinery —(Basic types — Vocabulary.

1992, Earth-moving machinery — Units for dimensions, performance and capaciti
PNt accuracies.

finitions

poses of this laternational Standard, the following definitions apply.

| definitions

machine: Machine with, if required, cab or canopy and operator-protective structures, with

ir equipment,
hamometers.

isions of this
are subject to
vestigate the
ISO maintain

ps, and their

but equipment

or attachment, butinctuding the TMoumntings TTecessary to Conmect equipment or attachment. (See figure 1)

3.1.2 equipment:

Set of components mounted onto the base machine which allow an attachment

primary design function. (See figure 1.)

3.1.3 optional equipment:

Optional items of equipment mounted onto the base machine to increase

capacity, flexibility, comfort and safety.

3.1.4 attachment (tool):

specific use. (See figure 1.)

3.1.5 comp

onent: Part, or an assembly of parts, of a base machine, equipment or attachment.

to perform its

, for example,

Assembly of components that can be mounted onto the base machine or equipment for
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3.1.6 “left-hand” and “right-hand” side of a machine: Side defined when facing the primary direction of travel.

3.1.7 “front axle” and “rear axle” of a machine: Axle defined for the primary direction of travel.

Attachmer

—

\ Equipment \ Base machine

Bdckhoe portion

|
y
A

Equipment

Attac

Loader portion

hment 1

Y

NOTE — Thig is an example. The equipment and attachment differ from one machine to another. Some base n

be fitted directly with an attachment, for example, a grader with a dozer blade.

3.2 Masses

Fjgure 1 — lllustration of the definitions of base machine, equipment and attachment

3.2.1 operating mass (OM)«—~Mass of the base machine with equipment and empty attachment as speg
manufacturer] and with~the operator (75 kg), full fuel tank and all fluid systems at the levels speci

manufacturer

3.2.2 rated pgymass (payload) (PM) : Manufacturer’s rated mass that can be carried by the machine.

achines can

ified by the
fied by the

3.2.3 gross machinery mass (GMM) : Combined mass of the operating mass (OM) of the machine and the rated

paymass (PM).
3.2.4 Axle distribution of masses of wheeled machines
3.2.4.1 axle load: Load on each axle at operating mass. (See 3.2.1.)

NOTE — It is expressed in kilograms.

3.2.4.2 maximum permissible axle load: = Maximum load on each axle specified by the manufacturer.

NOTE — It is expressed in kilograms.
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3.2.5 shipping mass (SM): Mass of the base machine without an operator, and with fuel level at 10 % of tank
capacity, all fluid systems at their levels specified by the manufacturer and with or without equipment, attachment,
cab, canopy, ROPS and/or FOPS, wheels and counterweights as stated by the manufacturer.

NOTE — If the machine has to be disassembled for shipping purposes, the masses of these dismounted components should
be stated by the manufacturer.

3.2.6 cab, canopy, ROPS and/or FOPS mass: Mass of a cab, canopy, ROPS or FOPS with all their components,
and the mountings required to secure these to the base machine.

3.3 Measurements
3.3.1 simpIF measurement. Measurement when the result is obtained as the indication of one meapuring device,
or as a sunp of the indications of several measuring devices acting simultaneously.

3.3.2 complex measurement: Measurement when the result is obtained as a sum of the-indicatigns of several
measuring jdevices acting successively.

3.3.3 appafatus: Complete set of equipment and devices required to determine(the mass of a machine or its
equipment jor components.

4 Preparation for testing
The machinpe shall be clean and equipped according to the manufacturer’s specifications.

In the casq of a complex measurement, the same fixed position of the equipment and attachment in felation to the
base machjne shall be secured for all measurements.

Articulated [machines should normally be tested in a Straight line.

Wheeled rachines shall be tested with th€ ;brakes released. Where necessary, tracked machjnes shall be
manoeuvrgd until the contact-grousers are level on each side.

It is essentfal to ensure that the ground.reactions in the horizontal plane are zero.

5 Methods of determination of masses
5.1 Generdl

Two methdds of measurement are specified in this International Standard: a simple method and a [complex one.
The simple meaSurement method is considered to be the basic and preferred one. Undenl unavoidable
circumstange€s; that is, when a large mass or a machine of large dimensions, or when the equipment, attachment or
component-Tender—the—appticationm of the—simptemeasurementmethod—mpuossibte—with—the—apparatus that is
available, the complex measurement method may be used.

5.2 Measurement apparatus

5.2.1 For simple measurement

For the simple measurement method, the following apparatus is required:
— weighbridge(s);

— pressure or extension dynamometers;

— knife edges (conveniently sized rolled steel angle);
— decking;
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— crane or support structure;
— steel cables (or chains or ropes).

5.2.2 For complex measurement
For the complex measurement method, the following apparatus is required:

— weighbridge(s);

— pressure dynamometer(s);

— knife edges (conveniently sized rolled steel angle);
— decking;
— level.

5.2.3 Accuragdy

For both 5.2.1 and 5.2.2, the weighbridge, pressure dynamometer or extension dynamonieter shall be pccurate to
within the tolerances specified in ISO 9248.

5.3 Simple me¢asurement method

This method jnvolves measuring the ground reaction forces acting simultaneously on the machine at|its axes of
support as i) figure 2, 3a) or 3b), or the force acting on the extension dynamometer when the machine is
suspended o\er the ground as in figure 4.

5.3.1 Proceddre

When a single weighbridge or pressure dynamometer is Used, the machine shall be placed centrally on it (see
figure 2).

When several weighbridges or pressure dynamorneters are used, the wheels or tracks of the machipe shall be
placed as cloge as possible to the centre of the platforms of these weighbridges or pressure dynamoreters [see
figure 3a)]. Diecking and knife edges shall-be used for tracked machines to ensure the correct trangfer of load
exerted by machine mass to the weighbridges or pressure dynamometers [see figure 3b)].

When an extgnsion dynamometerzs:used, one end of the steel cables shall be attached to the slinging pgints on the
machine and|the other end to-the suspended dynamometer. The machine shall then be lifted or the machine
supports lowdred (see figure4),

The measurement shallhe made not less than three times.

5.3.2 Measur¢ment\results

The result of-each—measurement—shattbereduced by themassof any decking, knife—edges—or—steel cables,
depending on the measurement method used.

The final result shall be calculated as the arithmetical mean value of not less than three measurements.

5.4 Complex measurement method
5.4.1 General
This method involves successive measuring of the ground reaction forces acting on the machine at its axes of

support (that is, either the front axle or rear axle axes, or the left-hand side or right-hand side wheel or track axes)
when it is placed as in figure 5a), 5b), 6a) or 6b).


https://standardsiso.com/api/?name=8f499557aed14c1b2e09355c2def543f

©1SO

1ISO 6016:1998(E)

Weighbridges or pressure dynamometers shall be used.

The use of an extension dynamometer is hot recommended but, when employed, use the method given in annex A.

5.4.2 Procedure

When a single weighbridge or pressure dynamometer is used, the machine shall be placed on the platform axle
after axle [see figures 5a) and 5b)] or side after side (left-hand and right-hand) [see figures 6a) and 6b)]
successively, while the other axle (side) is supported on the hard surface adjacent to the weighbridge; the partial
masses shall be measured.

When several pressure dynamometers are used, they shall be placed successively under each supporting axle axis

(front, intefmediate or rear) or under the wheel or track axis of the left-hand/right-hand side, whilg

machine in
The measu
5.4.3 Meas

The result
result shall

It will usua
equal the ¢
ground or ¢

a) it is preferable to use the sum of the front and rear masses to\determine the total mass of a wheeleg

b) it is pre
tracked mal
5.5 Determ
Either met

measurem
be used de

6 Rd
The test re

a) Maching

a horizontal position.
rement shall be made not less than three times.

urement results

be calculated as the arithmetical mean value of three successive measurements.

perating mass due to small differences in level between the\weighbridge platform and th
ue to the limited accuracy of the measuring apparatus. Therefore:

erable to use the sum of the right-hand and.{eft-hand side masses to determine the tg
chine.

nation of mass of equipment, attachment or components

nod may be used to determine the mass of equipment, attachment or components b
ent method should preferably/be used. For this purpose, any measuring apparatus specifi
pending on mass and dimensions of the equipment, attachment or component.

porting measurement results

port shall.contain at least the following information.

b under measurement:

b keeping the

pf measurement shall be reduced by the mass of any deckings, knife“edges or steel cables. The final

ly be the case that the total of the front and rear, or the right-hand and left-hand side njasses do not

e surrounding

machine;

tal mass of a

ut the simple
ed in 5.2 may

(i)

(ii)
(i)
(iv)

Manufacturer's name,
typel
model,

PIN, or serial number,

(v) description of the machine and its completeness at measurement (e.g. equipment/attachment fitted,
components, counterweight, tools, spare parts, tyre pressure),

(Vi)

place and date of measurement,
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(vii) person responsible for measurement.

b) Apparatus and measurement method used:

(i) description of weighing apparatus applied and measurement method used.

c) Results:

(i) operating mass of the machine, tabulated as shown in table 1;

(i) other machine masses in specified conditions, recorded in the same manner.

Table 1

Values imkilograms

Measureme

Nt position

Measurement
2

Mean-yralue

Front axle

Intermediatd

axle

Rear axle

Total

or
Left-hand si

e

Right-hand

bide

Total

©1SO
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Figure 4 — Crane hook — Tension dynamometer
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Figure 8 — Weighing one-sjde of the machine by crane hook/tension dynamometer
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