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Foreword

[SO (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 International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction
In pneumatic fluid power systems, power is transmitted and controlled through a gas under pressure within
a circuit.

When pressure reduction or pressure regulation is required, regulators and filter-regulators are components
designed to maintain the pressure of the gas at an approximately constant level.

It is, therefore, necessary to know some performance characteristics of these components in order to
determine their suitability for an application.

© IS0 2024 - All rights reserved
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Pneumatic fluid power — Compressed air pressure regulators
and filter-regulators —

Part 1:

Main characteristics to include in supplier's literature and

produet-marking requirements —————————————

1 Scop

This docu
included i

This docu

manu
regula

manu

In additiox

This docu
2 500 kPa
with rated
removed b

NOTE
pneumatic

14)

ment specifies which characteristics of compressed air pressure regulators are requ
he literature from the supplier. It also applies to filter-regulators.

I:
ent applies to:

lly controlled direct operated types (with relieving mechanisms such as a relievin
tor, or without relieving mechanism),

11y controlled internal pilot operating types (e.g. nozzle flapper), and

pressure-pilot operated types.

, it specifies the product marking requirements for pressure regulators and filter-regu

ment is applicable to compressed air pressure regulators with a rated inlet pressuf
(25 bar)V) and an outlet adjustment préssure of up to 1 600 kPa (16 bar) and to filter-

y mechanical means.

[he main characteristics to be_included in the supplier's literature related to electrically
continuous pressure controlwvalves are specified in ISO 10094-1.

2 Nor

ative references

The followling documentsare referred to in the text in such a way that some or all of their content ¢

requirem
the latest

nts of this do¢ument. For dated references, only the edition cited applies. For undated 1
dition of-the referenced document (including any amendments) applies.

[SO 2944, Fluid pewer systems and components — Nominal pressures

[SO 5598,

Itiid power systems and components — Vocabulary

ired to be

b pressure

ators.

e of up to
regulators

inlet and outlet pressures of up toll 600 kPa (16 bar), in which the major contamjinants are

modulated

onstitutes
eferences,

[SO 5782-2:1997, Pneumatic fluid power — Compressed-air filters — Part 2: Test methods to determine the
main characteristics to be included in supplier's literature

ISO 6358-1, Pneumatic fluid power — Determination of flow-rate characteristics of components using
compressible fluids — Part 1: General rules and test methods for steady-state flow

[SO 6953-2:2024, Pneumatic fluid power — Compressed air pressure regulators and filter-requlators — Part 2:
Test methods to determine the main characteristics to be included in literature from suppliers

1) 1bar=

0,1 MPa = 105 Pa; 1 MPa = 1 N/mm?
© IS0 2024 - All rights reserved
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[SO 10094-1, Pneumatic fluid power — Electro-pneumatic pressure control valves — Part 1: Main characteristics
to include in the supplier's literature

ISO 11727, Pneumatic fluid power — Identification of ports and control mechanisms of control valves and other
components

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 5598, ISO 6358-1, ISO 10094-1 and
the following apply.

[SO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Olllline browsing platform: available at https://www.iso.org/obp

— IEC Elpctropedia: available at https://www.electropedia.org/

31
compressed air pressure regulator
component designed to maintain compressed air pressure, approximately constant within an enclosed
circuit degpite variation in operating flow rate and inlet pressure

3.2
manual afr pressure regulator
compressefl air pressure regulator (3.1) in which the outlet pressure is set by using a control knob

3.3
pressure-pilot air pressure regulator
compressefl air pressure regulator (3.1) in which the outlet préssure is set by using pressure piloting

3.4
relieving pressure regulator
pressure fegulator equipped with an unloading device that opens if the regulated pressure exceeds the
original sqtting by a sufficient degree, and exhausts a limited flow rate of air from the outlet cirfcuit to the
atmosphere

3.5
filter-regulator
device thaf combines the filter and regulator onto one body as a single unit

Note 1 to enptry: In such a devicejthe filter is always on the upstream side of the regulator.

3.6
pilot-operated regulater with air bleed
regulator flesignedto{minimize the variation of regulated pressure from its set point during flgw, using a
pilot supply that continuously flows through the pilot chamber and is exhausted

3.7
flow ratedpressure characteristic curve
graphical representation of the relationship between the regulated pressure and the forward flow rate or
the relief flow rate while the outlet set pressure and the inlet pressure are maintained constant

Note 1 to entry: The flow rate-pressure characteristic curve is forward (if the flow direction is from the inlet to the
outlet), or relief (if the flow direction is from the outlet to the relieving mechanism).

3.8

pressure regulation characteristic

graphical representation of regulated pressure variation caused by changes in inlet (supply) pressure, at a
constant small air flow rate and low regulated pressure

© IS0 2024 - All rights reserved
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4 Technical requirements

4.1 General

Descriptive literature covering compressed air pressure regulators and filter-regulators shall include the
characteristics given in 4.2 and 4.3.

4.2 General characteristics

4.2.1 General dimensions

The dime

~
)
<

T Qg mo oW

sions shown on Ficure 1 shall he given in millimetres For paorts, see 422

millimetres

Dimensions in
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[ et w =
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mayimum overall'\width

mayimum insfallation height below the port centre line

mayimum-overall depth, excluding pressure gauge

disthne€e'between the faces of the compressed air connection (inlet/outlet)

maxinranrhreightabovetheportcentretine

maximum installation depth from the port centre line

maximum dimension of the regulated pressure adjusting device
minimum clearance from the port centre line to permit dismantling
distance between mounting holes

distance between the port centre line and mounting holes
minimum recommended diameter and length of mounting holes
panel mounting thread

panel mounting height above the port centre line

maximum panel thickness

© IS0 2024 - All rights reserved
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distance between the port centre line to gage port

drain hole description

port description

pilot port description

pressure gauge port description

Dimensions, F, ], K, L, M, N, and P are indicated only if the device has provisions for mounting.
Optional.

Figure 1 — Dimensions of compressed air regulators and filter-regulators

4.2.2 Pg

Port forms
from ISO 7

The conne
O-rings.

rt forms

should be selected from ISO 16030 or the ISO 1179 series for ports with pipe parallel {
-1 for ports with pipe-tapered threads.

cting interface for flange-mounted designs can be plain ported and counter bored

For certain applications and connections, other port forms can be employed.

4.2.3 Ra

Compressg
pressure,

The rated
procedure
that can b
widely anc

4.2.4 Re

4.2.4.1 1

ted pressure

bd air pressure regulators and filter-regulators shall*be classified according to t
elected from ISO 2944.

hreads, or

to accept

heir rated

pressure shall be verified using the test proceduare specified in ISO 6953-2:2024, Clayse 6. This

verifies the pressure rating of the pressure-containing envelope but does not cover the
e imposed by the diaphragm. The range ofiduties and sensitivities of the diaphragm
| their strength can be limited to achieve the accuracy required by the application.

Inge of operating temperatures

'he temperature range in which the material and the operation of the pressure reg

filter-regulator are not impaired shatlbe stated.

4.2.4.2
different r

4.3 Par!

4.3.1 Ge

ther combinations_df pressure and temperature ratings for optional designs that car
hting shall be specified.

[icular requirements

neral

limitation
used vary

ulator and

require a

The data {

revided by the supplier shall assist the user in selecting the compressed air pressurg

regulator

and filter-regulator best suited for the particular application.

4.3.2 Adjustable pressure ranges (outlet regulated pressure)

The upper limit of the recommended adjustable pressure range should normally be chosen from the
following preferred ranges but not to exceed the inlet rated pressure:

up to 100 kPa (1 bar);

— up to 200 kPa (2 bar);

— up to 400 kPa (4 bar);

© IS0 2024 - All rights reserved
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— up to 800 kPa (8 bar);
— upto 1000 kPa (10 bar);
— upto 1600 kPa (16 bar).
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Special ranges can also be available.

The adjustability of the upper limit of the pressure range is a minimum and the upper limit should not be
regarded as a limiting pressure.

4.3.3
4.3.3.1 (
plotted on,
Key
X1 for
X2 rel
reg
set
inlg
NOTE
flow- press

Flow rate-pressure characteristics

urves describing the regulated pressure versus air flow rate for different set pressur
a graph as shown in Figure 2. The entire graph is applicable to a given inlet pressure.

2:...kPa
Y
1
ﬁ7

/

N

Z

X2 ) X1

vard flow rate dm3/min (ANR - the standard reference atmosphere as defined in ISO 8788)
ef flow rate dm3/min (ANR)
ulated pressure kPa (bar)
pressures kPa (bar)
t pressure kPa (bar)

Figlire'2 is only an example of flow rate-pressure characteristic curves. For some components,

ire.curves do not terminate at the same point at maximum forward flow rate.

es shall be

the several

Figure 2 — Flow rate-pressure characteristic curves

4.3.3.2 Each curve is plotted in accordance with ISO 6953-2:2024, 7.4.1. Each value of the regulated
pressure is the mean value between the regulated pressures measured for increasing and decreasing flow

rates.

[SO 6953-3 can be used as an alternate dynamic test method for determining flow-rate characteristics using
an isothermal tank instead of a flow meter. This method only enables the capturing of decreasing flow rate
part of the hysteresis curves for forward and relief flow characteristics.

© IS0 2024 - All rights reserved
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4.3.3.3 The flow-rate pressure hysteresis, expressed in percentage, of the regulated pressure full scale
shall be calculated according to ISO 6953-2:2024, 7.4.2. The obtained value gives the maximum difference
between the regulated pressure values measured with both increasing and decreasing flow rate.

4.3.3.4 The maximum forward sonic conductance is calculated according to ISO 6953-2:2024, 7.4.3.

4.3.3.5 The maximum relief sonic conductance is calculated according to ISO 6953-2:2024, 7.4.4.

4.3.4 Pressure regulation characteristic

4.3.4.1 The effect of inlet pressure variations upon the regulated pressure shall be indicated by a

hysteresis
versus the

CUTVE O a grapiy, as SNOWT 1T FIgUTE 3. 1 IS CUTVE describes the regutated pressur

inlet pressure for an approximately constant flow rate.
Y ‘ 1:....dm3/min (ANR)
Q\
\

—

X
Pt pressure kPa (bar)
ulated pressure  kPa (bar)

ward flow rate dm3/min\(ANR - the standard reference atmosphere as defined in ISO 8788)

Figure 3 — Pressure regulation characteristic

[esting shallbe conducted in accordance with ISO 6953-2:2024, 8.2.

Jot priessure/regulated pressure characteristics

Key

X inl
Y reg
1 fo]
4.3.4.2 1
43.5 Pi
4.3.5.1

PTESSUTE COIMrol chraracteristiccurve

variation

The regulated pressure, p,, at null forward or relief flow rate shall be indicated on a graph, as shown in

Figure 4.

© IS0 2024 - All rights reserved
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Y 1: .. kPa

pilot gressure, in kPa (bar)

inlet gressure, in kPa (bar)
Offset
b Slope,

X
Y reguldted pressure, in kPa (bar)
1
a

P2,max| in kPa (bar).

4 95% pf Py max-

€ 5%o -pZ,maX'

f Maximhum value of the pilot pressure, in kRa/(bar).

Figure 4 — Pilotpressure/regulated pressure characteristic curve

The test shall be performed ifiraccordance with ISO 6953-2:2024, 10.1.2.
The charagteristic curvetshall be plotted in accordance with ISO 6953-2:2024, 10.1.3.1.

The offset|value and-slope of the characteristic curve shall be indicated on the graph, as shown in[Figure 4.

4.3.5.2 Linearity

: . L < sl ] < fnn ] ] ] 111 ] 3
The linear ty, L, expressea as a percentage ot tnereguratea—pressure—tuir-scare,shairpe—cat ulated in

accordance with ISO 6953-2:2024, 10.1.3.2.

The value obtained gives the maximum difference between the regulated pressure mean values and the
characteristic straight line shown in Figure 4.

4.3.5.3 Pilot pressure/regulated pressure hysteresis

The hysteresis, H, expressed as a percentage of the regulated pressure full-scale, shall be calculated in
accordance with ISO 6953-2:2024, 10.1.3.3.

The value obtained gives the maximum difference between the regulated pressure values measured with
both an increasing and decreasing pilot pressure.

© IS0 2024 - All rights reserved
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The hysteresis can also be expressed as an absolute value, 4P, ; .-

4.3.6 Repeatability

The repeatability, r, corresponds to the maximal dispersion in regulated pressure for a given set pressure.

The test shall be performed in accordance with ISO 6953-2:2024, 10.5.4.1 (for manual air-pressure regulator)
and ISO 6953-2:2024, 10.5.4.2 (for pressure-pilot air pressure regulator).

The repeatability, r, expressed as a percentage of the regulated pressure full-scale, shall be determined in
accordance with ISO 6953-2:2024, 10.5.5.

The outpyt resolution, S, corresponds to the minimal difference between two rotating positions of the
adjustablelcontrol knob for which there is a difference in the corresponding regulated pressure values.

The test shall be performed in accordance with ISO 6953-2:2024, 10.2.2.

The outpuf resolution, S, expressed in percentage of the regulated pressure fulléseale, shall be determined
in accordance with ISO 6953-2:2024, 10.2.3.

4.3.8 Resolution in the case of pressure-pilot air pressure regulator

The resolytion, S, corresponds to the minimal difference between two)control signal values for which there
is a differgnce in the corresponding regulated pressure values.

The test shall be performed in accordance with ISO 6953-2:2024,10.3.1.

The resolution, S, expressed in percentage of the control signal full-scale, shall be determined in gdccordance
with ISO 6953-2:2024, 10.3.2.

4.3.9 Sensitivity for manual and pressure-pilot air pressure regulator

The sensitivity, m, expressed as Pa/Pa (for:pressure-pilot air pressure regulator), Pa/number of turns
of control|knob (for manual air pressure régulator), corresponds to the characteristic ratio bdtween the
variation ¢f the output signal and thevariation of the pilot pressure or number of turns of contr¢l knob for
arbitrarily| variations.

The test shall be performed in @gordance with ISO 6953-2:2024, 10.4.1.

The sensitjvity, m, shall be€alculated in accordance with ISO 6953-2:2024, 10.4.2.

4.3.10 Maximum air,consumption at null forward flow rate or relief flow rate for pilot-operjated
regulator|with air‘bleed

The maxium dir consumption flow rate indicates the maximum air consumption when the ¢omponent

i

under test|is<losed (i.e. leakage at null forward flow rate or relief flow rate).

The air consumption rate shall be measured at the inlet port versus the regulated pressure on its full-scale,
with both increasing and decreasing regulated pressure for a given inlet pressure.

The test shall be performed in accordance with ISO 6953-2:2024, 9.2.

The maximum value of the air consumption rate is determined in accordance with ISO 6953-2:2024, 9.3.

4.3.11 Useful retention capacity of the reservoir

4.3.11.1 Provide the data as described in 4.3.11.2 if the unit is a filter-regulator.

© IS0 2024 - All rights reserved
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