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ISO (the International Organization for Standardization) is a worldwide federation of 
national Standards bodies (ISO member bedies). The work of preparing International 
Standards is normaily carried out through ISO technical committees. Esch 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, govern- 
mental 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. 

Draft International Standards adopted by the technkai committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. They are approved in accordance with ISO procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard ISO 8426 was prepared by Technical Committee ISO/TC 131, 
Fluid power Systems. 

Users should note that all International Standards undergo revision from time to time 
and that any reference made herein to any other International Standard implies its 
Batest edition, unless otherwise stated. 

0 International Organkation for Standardkation, 1988 

Printed in Switzerland 
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INTERNATIONAL STANDARD 

0 llntroduction 

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

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

1 Scope and field of application 

This International Standard specifies the methods for determin- 
ing the derived capacity of fluid power positive displacement 
hydraulic Pumps and motors under steady-state conditions and 
at defined, continuously rotating shaft Speeds. 

The unit may be tested as 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 connections and mechanical energy obtained at the 
shaft. 

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

2 References 

ISO 1219, Fluid power Systems and components - Graphit 
s ymbols. 

ISO 3448, Industrial liquid lubrican ts - ISO viscosity classifica- 
tion . 

ISO 4391, Hydraulic fluid power - Pumps, motors and integral 
transmissions - Parameter definitions and letter symbols. 

ISO 5598, Fluid power systems and components - 
Vocabulary. 

ISO 67434, L ubrican ts, industrial oils and related products 
fclass L) - Classifica tion - Part 4: Family H (Hydraulic 
Systems). 

3 Definitions 

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

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

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

NOTE - In dubious cases, a Sketch should be provided. 

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

3.3 wolume 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. 

eneral requirem 

5.1 General 

5.1.1 Pre-test condition 

Before commencing the tests, the unit shall be run in accord- 
ante with the manufacturer’s recommendation. 

5.1.2 Mit installation 

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

5.1.2.2 The unit shall be installed and operated in the test 
circuit (see 5.2) in accordance with the manufacturer’s operat- 
ing instructions. 

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

5.1.2.4 16 any additional means of controlling temperature are 
used, it shall be stated in the test report. 

5.1.3 Filtration 

5.1.3.1 Filters sf sufficient number and appropriate type shall 
be installed to provide a Standard of filtration in the test circuit 
which is at least equal to that recommended by the unit 
manufacturer. 

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

NOTE - The graphical symbok used in figures 1, 2 and 3 are in ac- 
cordante with ISO 1219. 

5.2.2 Pump circuit 

5.2.2.1 Either an open test circuit, similar to that shown in 
figure 1, or a closed test circuit in accordance with figure 2 
shall be used. 

5.2.2.2 If a pressurized inlet condition is required, a control 
valve shall be provided in the inlet pipe at a Point 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 valve shall be pro- 
vided if it is required to boost the inlet pressures. 

5.2.2.5 The boost pump supply shall be greater than the 
maximum requirements of the pump under test. 

NOTE - ff a closed test circuit (sec 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 minimize the effects 
of entrained air or dissolved air. 

TabDe 1 - Symbols and units 

Volume flow rate21 

Actual flow ratez) 

Derived capacity4) 

Kinematic viscosity 

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

2) Letter Symbols in accordance with ISO 4391. 

3) 71 bar = 105 Pa = 0,l MPa; 1 Pa = 1 N/m2 

4) In ISO 4391, the Symbol Vi is used for “swept volume”. 
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5.2.3 Motor circuit Table 2 - Limits of permissible Variation in the 
values od controlled Parameters 

5.2.3.1 A test circuit incorporating a controlled fluid supply 
similar to that shown in figure 3 shall be used. 

5.2.3.2 The inlet pipe shall be straight and 
consistent with the motor inlet dimensions. 

of un iform bore 

6 General test conditions 

6.1 Test fluid 

6.1.1 Since the Performance of a unit may vary considerably 
with the viscosity of the fluid, a fluid approved by the manufac- 
turer of the unit shall be used when testing; the type of fluid 
used shall be stated in the test report. 

6.1.2 The fluid temperature shall be maintained within the 
specified limits. 

6.1.3 The kinematic viscosity, v, and the mass density, Q, of 
the fluid shall be recorded for the controlled temperature used 
during the test. 

6.2 Test temperatures 

6.2.1 The tests shall be carried out at a stated fluid 
temperature, measured at the inlet to the pump or motor, 
within the range recommended by the unit manufacturer. 

6.2.2 The fluid shall be maintained within the limits given in 
table 2 during the period in which all readings are being taken 
for a specific set of test conditions. 

6.2.3 The following temperatu 
recorded in the test report: 

re measurements shall be 

a) fluid temperature at inlet of unit; 

b) fluid temperature at outlet of unit; 

c) fluid temperature at Point sf measurement of flow; 

d) ambient temperature. 

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 

Rotational Speed, % 

Flow rate, % 

Pressure, where 

p < 1,5 bar gauge, bar 

Pressure, where 

p > l,5 bar gaug e, % 

Fluid temperature, OC 

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 representative in- 
dication of the Performance of the unit over the full range of the 
function being varied. 

6.5 Volume flow rate 

The volume flow rate of the test unit shall be measured ad- 
jacent to the motor inlet (qy, J or pump outlet (q& & as 

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

6.6 Positioning od pressure- and 
temperature-tapping Points 

6.6.1 lf pressure measurements are made within a Pipe, the 
pressure-tapping Point shall be located not less than 2dand not 
more than 4d from the unit port face. 

NOTE -G reater distances may 
given to the effect of pipe losses. 

be used provided consideration is 

6.6.2 16 temperature measurements are made within a Pipe, 
the temperature-tapping Point shall be located not less than 2d 
and not more than 4d Brom the pressure-tapping Point and 
further removed from the unit. 

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, 
kept nominally constant. 

the inlet and outlet pressu res be 

6.4.1 Esch set of measurements shall be taken only when the 
values of controlled Parameters are within the limits given in 
table 2. 
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7.1.3 Carry out the tests to determine the value of derived 
capacity, Vi, at a stated outlet pressure p2 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 lf 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 96. 

7.1.5 For units in which the direction of the flow tan be 
reversed, carry out the tests for both directions of flow, id re- 
quired. 

7.2 Motors 

7.2.11 During each test, the output shaft shall be kept at 
nominally constant Speed ; record the inlet and outlet 
pressures. 

7.2.2 Determine, by measurement, the inlet flow rate, qV, e, 

for different output shaft Speeds and calculate the derived 
capacity, Vi, as described in annex B. 

7.2.3 Carry out the tests to determine the value of derived 
capacity, Vi, with no load on the output shaft and at the Speeds 
shown in table 3. 

7.2.4 lf 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 %. 

7.2.5 For units in which the direction of rotation tan be 
reversed, carry out tests for both directions of rotation, if re- 
quired. 

7.2.6 lf the unit is of the type with an external drain which is 
returned to the oil reservoir, measure the drainage at or near at- 
mospheric pressure and also its temperature as near as possible 
to the motor casing for all test conditions. 

Table 3 - Pump and motor test Speeds 

8 Test report 

%. 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 (sec annex A)S 

c) whether additional cooling means were used (sec 
5.1.2.4) ; 

d) details sf filtration (sec 5.1.3); 

e) details of test fluid, i.e. its classification in accordance 
with BS0 6743-4, its viscosity in accordance with lSO 3443 
and its density (sec 6.1); 

f) the test temperatures (see 6.2.3); 

g) the casing fluid pressure, if appropriate (sec 6.3); 

h) a description sf the test circuit (sec 5.2). 

$2 Presentation 0 

8.2.1 The derived capacity of a pump or motor forms the 
basis for the determination sf the volumetric and Overall effi- 
ciency of the specific unit tested and is therefore a most impor- 
tant value and should be determined by using the most ac- 
curate means which it is economically possible to apply. 
Because of its importante the test data should be presented in 
numeric form and the final value determined by calculation. 
Graphical presentation tan only be considered acceptable 
when the scale for the displacement per revolution is large 
enough to meet the Standards sf accuracy required. 

8.2.2 The following Parameters shall ‘be recorded : 

a) (actual) inlet pressure; 

b) dactual) outlet pressure; 

c} (actual) shaft Speed; 

d) either 

1) pump outlet flow rate per unit of time, or 

2) motor inlet flow rate per unit of time; 

e) time interval for flow measurements; 

f) fluid temperature; 

g) fluid viscosity. 

.2.3 From the data obtained by test, the following 
Parameters shall be determined and recorded: 

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

b) flow rate, in litres per minute; 

c) actual shaft Speed, in revolutions per minute or number 
of revolutions per unit of time; 

d) fluid viscosity; 

e) the calculated fluid displacement per revolution, in 
millilitres per revolution. 

9 kientification Statement (Reference to this 

International Standard) 

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

‘“Test for the determination of derived flow characteristics con- 
forms to ISO 8426, Hydrauhc fluid power - Positive displace- 
ment Pumps and motors - Determination of derived 
capacity.” 
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NOTE - Positioning of pressuse- and temperature-tapping points (sec 6.6): M < / < 4~1 

Alternative 

ISO 8426 : 1988 r(E) 

Q 1 
position 

6 

1 2 2 1 

1 Temperature indicators 

2 Pressure indicators 

3 Pump under test 

4 Integrating flowmeters 

5 Pressure-control valve 

6 Temperature Controller 

Figure 1 - Open test circuit for pump unit 
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Alternative 
position 

1 2 2 1 l 

I 
L-i-i 

NOTE - Positioning of pressure- and temperature-tapping Points (see 6.6): 2~/ < / G 4tP 

1 Temperature indicators 

2 Pressure indicators 

3 Beost pump 

4 Pressure-control valves 

5 Integrating flowmeters 

6 Pump under test 

7 Temperature Controller 

Figure 2 - Closed test circuit for pump unit 
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3 4 4 3 

NOTE - Positioning of pressure- and temperature-tapping points (sec 6.6): 2d < I < 4~1 

KeY 

1 Controlled flow Source 

2 lntegrating flowmeters 

3 Temperature indicators 

4 Pressure indicators 

5 Motor under test 

6 Pressure-control valve 

ISO 8426: 1988 (El 

Alternative 
Position 

Figure 3 - Test circuit for motor unit 
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