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INTERNATIONAL STANDARD

ISO 5004-1981 (E)

Earth-moving machinery — Method of test for the
measurement of tool movement time

1 Schpe and field of application

This Intefnational Standard specifies a method of determining
the movement time of hydraulically-operated tools and com-
ponents pf wheeled and track-laying earth-moving machines,
for example, raising, lowering or slewing. The test method is
applicabl¢ to tools both laden and unladen.

2 Reflerence

1SO 5998, Earth-moving machinery — Rated operating load for
crawler gnd wheel loaders.

3 Terms and definitions

For the gurpose of this International Standard, the following
terms angl definitions apply :

3.1 tool: Component of a machine designed to perform a
specified|function and whose time of movement jis\te'be deter-
mined.

3.9 rated operating load : Nominal value of the load
applied to the bucket or tool and\Which |represents normal
loading under typical conditions as specifieq and determined in
accordance with the appropriate International Standard for
example, 1ISO 5998.

4 Apparatus

The following{apparatus is required :
a) Stagp watch accurateto + 0,1s
bl ~Protractor accurate to + 1°
c) Pressure gauge for hydraulic system accurateto + 5 %
d) Engine tachometer accurate to £ 5|%

e) Tyre pressure gauge.

5 Preparation for the test

3.2 up
slew or rq
of the m

3.3 tog
This is u
the oper
tended”’

ber structure : Part of the machine which is able to
btate about a vertical axis relativeto the undercarriage
ichine and to which a toottis.attached.

| movement : Path-through which the tool is moved.
ually the maximim)possible movement permitted by
ting cylinders,\for example, from cylinder “fully ex-
open) to cylinder ““fully retracted” {(closed}.

3.4 rotational movement of the superstructure : Angle

through

whichthe superstructure slews or rotates.

B.1 The test shall be carried out on a harg
no obstruction to tool movement. in the ¢
operate below ground level, such as a ri
bucket, the machine shall be positioned sg
jects into an open pit at one edge of the hg

level surface with
hse of tools which
pper or excavator
that the tool! pro-
rd surface.

5.2 The machine, together with its tool, shall be in its normal

working condition set with the engine to
speed as specified in 3.8. The operating
checked to ensure that they are in acg
manufacturer’'s recommendations (see 3.7).
inflated to the manufacturer’s recommendeq

run at the engine
pressures shall be
pbrdance with the
The tyres shall be
normal pressures.

3.5 tool movement time : Time taken for the tool to com-
plete its movement. The movement is usually the maximum
allowed by the operating cylinders.

3.6 rotational movement time: Time taken for the
upper structure to rotate through a measured angle.

3.7 operating pressures : Operating pressures of the
hydraulic system, as recommended by the manufacturer.

3.8 engine speed: Manufacturer’'s specified maximum
governed speed (with the operating lever at the maximum pos-
ition).

5.3 Immediately prior to the test, the machine shall be run for
a period sufficient to ensure that the engine, transmission, oils,
coolant and hydraulic components are at their normal working
temperatures.

6 Procedure

6.1 The machine, prepared as above, shall be located on the
test site on its normal working position, which is to be shown in
a drawing in the test report. The tool under examination shall
be operated in the manner normally employed when operating
the machine in accordance with the manufacturer’'s instruc-
tions.
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6.2 Before conducting any test, it is advisable that the
operator familiarizes himself with the movement of the tool or
component by operating it several times in the manner required
in the actual test.

6.3 a) Normally measurement shall be observed over the
complete travel of the hydraulic cylinder or other means of ac-
tuation required to bring about the particular tool movement,
that is, from fully extended to fully retracted, or vice versa.

b) Additionally, where specmc measurements are requnred
{for example, gr
shall be recorded together wuth the specmc condmons of the
test.

6.4 When a mpvement can be made using more than one
cylinder or motor|system {for example, in a hydraulic excavator
the bucket can bg moved by using the boom lift and/or dipper
and/or bucket cyinder separately or in combination), only one
cylinder or motor| system shall be used for the test and the one
used shall be stafed in the results.

6.5 When satisfied that the machine and its tools are
prepared as the [test requires, the tester shall then time the
specified movement not less than three times to obtain a
reliable mean valie for the time of movement.

6.6 a) The mpasurement to determine the time of move-
ment of a laden ftoo! shall be made with the tool carrying the
ISO rated operat|ng load (see 3.9).

b) Where the {ool normally discharges its load during the
movement, the Igad shall be retained throughout the test to en-
sure that unifornp repeatable conditions are maintained.

c) The measuregnents to determine the lifting time of a bucket
shall be taken inftwo modes :

i} with a bticket empty, and

i) with the|bucket filled with matéral’to the 1SO rated
operating load (spe 3.9).

d} The measurements to determihe’the lowering time of a tool
shall be taken with the tool in.théunladen condition. The lower-
ing time shall be {he minimdm.time in either the power-down or
float-down mode] The manner in which the tool is lowered shall
be stated in the fesults.\(See table 1.)

6.7 The speed of slewing or rotating shall be measured for
continuous slewing with attachments fully extended at max-
imum working radius and without any load by measuring the
time taken for a specific angle of rotation and then calculating
the rotational frequency or measuring the rotational frequency.
The rotational frequency in both directions shall be measured,
and reported unless it is the same in both directions when only
one figure needs to be reported. (See table 2.)

The following measuring accuracies shall be adhered to :
al Time:

The variation between three{~0r more cpnsecutive
measurements shall not exceed(#,0,2 s.

b) Angle of rotation + 5¢.

8 Test report
The following' information shall be recorded :
a)\ Fype of machine
b) Make of machine
¢} Model of machine
d) Machine number
e) Details of equipment fitted
f} Hydraulic working pressure
g) Manufacturer’s specified governed engine speed
h) Tool movement time

i) Specific test conditions in accordance with flause 6.3,
6.6 and 6.7

k) A drawing showing the working position.
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Table 1 — Tool movement time
Tool observed, for example, bucket raising
State load in bucket

Hydraulic cylinder or motor used, for example, lift arm(s)

cylinder(s)
Test No. Time

s
1 1
2 i
3 [3
4 t
n t,

H+to+l+ ..t
n

Tool movement time :

Table 2 — Rotational frequency

. Time for o degrees
Test No. Rotational frequency of movement
min-1 s
Ny h
N2 15}
N3 i3
n N, ty
. N] + N2 + N3 + ..n, |
Rotational frequency : min—1
n
or
60 x n a
= X — min—1
h+th+t3+ .1 360
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