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INTERNATIONAL STANDARD

ISO 8426 : 1988 (E)

Hydraulic fluid power — Positive displacement pumps

and motors — Determination of derived capacity

0 Introduction

This International Standard is intended to unify testing
methods for fluid power positive displacement hydraulic pumps
and motors 4o as to enable the performance of different com-
ponents to be compared.

Requirementp for test installations, procedures and-presenta-
tion of results are described.

1 Scope|and field of application

This Internat{onal Standard specifies-the.methods for determin-
ing the derivied capacity of fluid pewer positive displacement
hydraulic pumps and motors updersteady-state conditions and
at defined, cpntinuously rotating shaft speeds.

The unit may be testedé@s)a pump, with mechanical energy ap-
plied to the [shaft and=hydraulic energy obtained at the fluid
connections,| or as a’'motor, with the hydraulic energy supplied
to the fluid cpnnections and mechanical energy obtained at the
shaft.

1ISQO.-5898, Fluid power systems and c¢mponents —
Voeabulary.

ISO 6743-4, Lubricants, industrial oils and r¢lated products
(class L) — Classification — Part4: Famify H (Hydraulic
systems).

3 Definitions

For the purposes of this International Standard| the definitions
given in ISO 5598 and the following definitiong apply.

NOTE — Some of the following definitions have |been taken from
ISO 5598 and are included, for convenience, in this Ipternational Stan-
dard.

3.1 direction of rotation: Direction of rothtion as viewed
looking at the shaft end.

NOTE — In dubious cases, a sketch should be proJided.

Accuracy of measurement is divided into three classes (A, B
and C) which are explained in annex A.
2 References

1ISO 1219, Fluid power systems and components — Graphic
symbols.

1SO 3448, Industrial liquid lubricants — IS0 viscosity classifica-
tion.

1SO 4391, Hydraulic fluid power — Pumps, motors and integral
transmissions — Parameter definitions and letter symbols.

3.2 hydrostatic power unit: Device for the transmission of
energy by means of a pressurized fluid.

3.3 volume flow rate: The volume of a fluid crossing the
transverse plane of a flow path per unit of time.

3.4 derived capacity: The volume of fluid displaced by a
pump or motor per shaft revolution, calculated from measure-
ments at different speeds under test conditions.

3.5 fluid temperature: Temperature of the fluid at a stated
point.
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4 Symbols and units

4.1 The symbols and units used throughout this International
Standard are shown in table 1.

4.2 The graphical symbols used in the figures depicting test
circuits are in accordance with ISO 1219.

b Test installation — General requirements

5.1.3.2 Details on such filtration used in the test circuit shall
be stated in the test report.

5.2 Test circuits

5.2.1 General

Figures 1, 2 and 3 illustrate basic circuits that do not incor-
porate all the safety devices necessary to protect against
damage in the event of any component failure. It is important
that those responsible for carrying out the tests give considera-
tion to safeguarding personnel and equipment.

5.1 Generjll

5.1.1 Pre-test condition

Before commpncing the tests, the unit shall be run in accord-
ance with the| manufacturer’'s recommendation.

5.1.2 Unit installation

5.1.2.1 The [test installation shall be designed to prevent air
entrainment gnd precautions shall be taken to remove all free
air from the slystem before testing.

5.1.2.2 The |unit shall be installed and operated in the test
circuit (see 5.p) in accordance with the manufacturer’s operat-
ing instructioms.

5.1.2.3 The|tests shall be carried out in still air and the
ambient temperature shall be recorded.

5.1.2.4 If any additional means of controlling temperature are
used, it shall pe stated in the test report.

5.1.3 Filtration

5.1.3.1 Filtels of sufficient number @nd-appropriate type shall
be installed tq provide a standardof fittration in the test circuit
which is at |east equal to that,récommended by the unit
manufacturer|

Table 1 — Symbols and units

NOTE — The graphical symbols used in figures(},'2'fand 3 are in ac-
cordance with 1ISO 1219.

5.2.2 Pump circuit

5.2.2.1 Either an open test gircuit, similar to [that shown in
figure 1, or a closed test-Circuit in accordancg with figure 2
shall be used.

5.2.2.2 If a préssurized inlet condition is requjred, a control
valve shall be‘provided in the inlet pipe at a poirft not less than
10d from the.pressure tapping point.

5.2:2:3“ The inlet pipe shall be straight and of uniform bore
consistent with the pump inlet dimensions.

5.2.2.4 A boost pump and a pressure-relief valye shall be pro-
vided if it is required to boost the inlet pressures.

5.2.2.5 The boost pump supply shall be grg¢ater than the
maximum requirements of the pump under test

NOTE — If a closed test circuit (see figure 2) is used,|the boost pump
need only supply a flow slightly in excess of the total circuit losses,
unless a greater flow is required for cooling purposes.

5.2.2.6 If means other than a boost pump are|used, e.g. air-
loaded tank, precautions shall be taken to mininize the effects
of entrained air or dissolved air.

Symbol Description Unit Dimension"

g ttermat-ciameterof H;Pu - L

n Rotational speed? r/min T-1

P Pressure? bar3) ML-1T-2
qy Volume flow rate2! I/min L3T-1
qy, Actual flow rate2 I/min L3T-1
14 Volume? m3 L3

Vi Derived capacity4 ml/rev L3

%) Temperature2) °C O

v Kinematic viscosity m2/s L2T-1

0 Mass density kg/m3 ML-3

1) M = mass; L = length; T = time; ® = temperature

2) Letter symbols in accordance with ISO 4391.
3) 1bar = 105Pa = 0,1 MPa; 1 Pa = 1 N/m2

4) In 1SO 4391, the symbol V; is used for “swept volume”.


https://standardsiso.com/api/?name=980272866a29eba2d091f217879eb9a0

5.2.3 Motor circuit

ISO 8426 : 1988 (E)

Table 2 — Limits of permissible variation in the
values of controlled parameters

5_.2._3.1 A test circuit_ inf:orporating a controlled fluid supply Limit of permissible variation in the
similar to that shown in figure 3 shall be used. values of controlled parameters for
Controlled parameter class of measurement accuracy!
. . . . A B C
5.2.3.2 The inlet pipe shall be straight and of uniform bore
consistent with the motor inlet dimensions. Rotational speed, % 05 1 +2
Flow rate, % +0,5 +1,5 +25
e Pressure, where +0,01 +0,03 +0,05
6 General test conditions < 15 bar gauge, bar
T Prcaaulc, vvhclc =+ C,S + 1,'_ + 2,5
6.1 Test fluid p > 1,5 bar gauge, %
. Fluid temperature, °C +0,5 | +2
6.1.1 Sincq the performance of a unit may vary considerably

with the viscpsity of the fluid, a fluid approved by the manufac-
turer of the lnit shall be used when testing; the type of fluid

used shall bd

6.1.2 The 1
specified lim

6.1.3 TheK
the fluid sha
during the tq

6.2 Test 1

6.2.1 The
temperature
within the ra

6.2.2 The f
table 2 durin
for a specifig

6.2.3 The
recorded in {
a) fluid
b) fluid
c) fluid
d) ambi

stated in the test report.

luid temperature shall be maintained within the
ts.

inematic viscosity, v, and the mass density, o, of
| be recorded for the controlled temperature used
St.

emperatures

tests shall be carried out at a stated fluid
measured at the inlet to the pump or motor,
nge recommended by the unit manufacturer,

uid shall be maintained within theylimits given in
j the period in which all readings are being taken
set of test conditions.

following temperature _measurements shall be
he test report:

emperature at_inlet of unit;

femperature at outlet of unit;

emperature at point of measurement of flow;

pNt-temperature.

1) See annex A.

6.4.2 The number of readings)taken and their [disposition over
their range shall be selected-so-as to give a rdpresentative in-
dication of the performance-of the unit over thelfull range of the
function being varied,

6.5 Volume-flow rate

The volume flow rate of the test unit shall bg measured ad-
jacent to“the motor inlet (q'\lﬂ'1 e) or pump outlet (g ?’2 ), as
, ,€

appropriate, and the corresponding temperature and pressure
shall“also be recorded. Where flow measurerents are made
remote from the units, the corresponding témperature and
pressure shall be recorded.

6.6 Positioning of pressure- and
temperature-tapping points

6.6.1 If pressure measurements are made within a pipe, the
pressure-tapping point shall be located not less than 2d and not
more than 4d from the unit port face.

NOTE — Greater distances may be used provided consideration is
given to the effect of pipe losses.

6.6.2 If temperature measurements are madg within a pipe,
the temperature-tapping point shall be located mot less than 2d
and not more than 4d from the pressure-tapping point and
further removed from the unit.

7 Test procedures

6.3 Casing pressure

If the fluid pressure within the casing of a unit affects its perfor-
mance, the pressure during testing shall be maintained at a
value recommended by the manufacturer; in such cases, the
casing fluid pressure shall be recorded in the test report.

6.4 Steady-state conditions

6.4.1 Each set of measurements shall be taken only when the
values of controlled parameters are within the limits given in
table 2.

NOTE — For the purposes of this International Standard, it is con-
sidered that units to be used as hydraulic motors are tested as motors
and units to be used as hydraulic pumps are tested as pumps. For a
given unit, different test results may be obtained from two types of
test.

7.1 Pumps

7.1.1 During each test, the inlet and outlet pressures shall be
kept nominally constant.

7.1.2 Determine, by measurement, the outlet flow rate, qv, o

for different shaft speeds and calculate the derived capacity,
V,, as described in annex B.
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7.1.3 Carry out the tests to determine the value of derived
capacity, V;, at a stated outlet pressure p, which is approxi-
mately 5 % of the maximum continuous rated pressure of the

unit, and at the speed increments shown in table 3.

7.1.4 If the unit

is of the variable capacity type, carry out the

tests at the maximum capacity setting and at such other set-
tings as may be required, e.g. 75, 50 and 25 %.

7.1.5 For units

in which the direction of the flow can be

reversed, carry out the tests for both directions of flow, if re-

quired.

d) details of filtration (see 5.1.3);

e) details of test fluid, i.e. its classification in accordance
with ISO 6743-4, its viscosity in accordance with 1ISO 3448
and its density (see 6.1);

f) the test temperatures (see 6.2.3);
g) the casing fluid pressure, if appropriate (see 6.3);

h) a description of the test circuit (see 5.2).

8.2 Presentation of test results

7.2 Motors

7.2.1 During e{
nominally const]
pressures.

7.2.2 Determineg

for different out
capacity, V;, as g

7.2.3 Carry out
capacity, V;, with
shown in table 3

7.2.4 |f the unit
tests at the maxi

ch test, the output shaft shall be kept at
hnt speed; record the inlet and outlet

, by measurement, the inlet flow rate, qvy o

but shaft speeds and calculate the derived
escribed in annex B.

the tests to determine the value of derived
no load on the output shaft and at the speeds

is of the variable capacity type, carry out the
Mmum capacity setting and at such other set-

tings as may be fequired, e.g. 75, 50 and 25 %.

7.25 For units
reversed, carry o
quired.

7.2.6 If the unit]
returned to the oi
mospheric pressy
to the motor cas

in which the direction of rotation canbe
ut tests for both directions of rotation| i, re-

is of the type with an external ‘drain which is
reservoir, measure the drainage at or near at-
re and also its temperature.as near as possible
ng for all test conditions«

8.2.1 The derived capacity of a pump or motof forms the
basis for the determination of the volumetrictand [overall effi-
ciency of the specific unit tested and is therefore a fnost impor-
tant value and should be determined by, using tHe most ac-
curate means which it is economically possibl¢ to apply.
Because of its importance the testcdata should be gresented in
numeric form and the final vaiue determined by [calculation.
Graphical presentation cangsonly be considered | acceptable
when the scale for the displacement per revolut|on is large
enough to meet the standards of accuracy requirel.

8.2.2 The following/parameters shall be recorded]:

a) (actualinlet pressure;
b) _({detual) outlet pressure;
c). ‘factual) shaft speed;
d) either
1) pump outlet flow rate per unit of time, pr
2) motor inlet flow rate per unit of time;
e) time interval for flow measurements;
f) fluid temperature;

g) fluid viscosity.

8.2.3 From the data obtained by test, the
parameters shall be determined and recorded:

following

a) pressure differential across the test unit, in|bars;

Table 3 — Pump and_motor test speeds
b) flow rate, in litres per minute;
Classes of Numb f Speed movements over full ; : ;
measurement| [ U™ ‘L’ o Pt_ ' otod spead ranae c) actual shaft speed, in revolutions per minutg or number
accuracy speeds continuous ra P g of revolutions per unit of time;
A 10-0r more In equal increments d) fluid viscosity;
B 5ormoTe frequat-rerereTts - - . .
th lcul fluid displacement per revolution, in
c 3ormore | At20,50and 100 % e) the calculated flu P P
millilitres per revolution.

8 Test report

8.1 General

A test report shall be drawn up and shall include the following

information:

a) a description of pump or motor;

b) the class of measurement accuracy (see annex A);

c) whether
5.1.2.4);

additional cooling means were used (see

9 Identification statement (Reference to this
International Standard)

Use the following statement in test reports, catalogues and
sales literature when electing to comply with this International
Standard:

““Test for the determination of derived flow characteristics con-
forms to ISO 8426, Hydraulic fluid power — Positive displace-
ment pumps and motors — Determination of derived
capacity."’
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e

Alternative
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Figure 1 — Open test circuit for pump unit
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NOTE — Positioni
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Alternative
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g of pressure- and temperature-tapping points\(sée 6.6): 2d < / < 4d

Figure 2 — Closed test circuit for pump unit
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Afternative
position

T

,__
I

NOTE — Posifioning of pressure- and temperature-tapping points (see 6.6): 2d < / < &d

Key

Controlled [flow source
Integrating| flowmeters
Temperatufe indicators
Pressure infdicators

Motor undpr test

[~ T - R ZL R

Pressure-cpntrol valve

Figure 3 — Test circuit for motor unit
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