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Foreword

ISO (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-govern
Internationg

Internationg
The main {

adopted by
Internationg

Attention is
rights. ISO

ISO 14469-
vehicles us

ISO 14469
(CNG) refug
Part 1:

Size 2 and

mentar,

sk of technical committees is to prepare International Standards. Draft International Stand
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1 was prepared by Technical Committee ISO/TC 22, Road yehicles, Subcommittee SC 25, R
ng natural gas.

consists of the following parts, under the general title,Road vehicles — Compressed natural
blling connector:

P5 MPa (250 bar) connectors will form theé\subjects of future parts 2 and 3.
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| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
the technical committees are circulated to the member bodies for voting,“Publication as
| Standard requires approval by at least 75 % of the member bodies casting'a.vote.
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This part of ISO 14469 was developed to use in the examination, testing and certification of newly produced
compressed natural (CNG) gas vehicle fuelling nozzles and receptacles and, as such, applies only to the
nozzles and receptacles used in CNG fuelling systems, and not to the system itself.

An
perg
recq
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As
mar
spe

materials, geometry and tolerances) which may be considered in the certification of a submitte

recq
preg

The)

pargmeters affect user safety and system compatibility.

a)

b)

hzZle certified 1o this part of 1SO 14469 will be Tunctionally compatible ifrom a saiety and f
pective with all listed receptacles of compatible profile and system pressure. Similarly;

patible profile and system pressure.
there may eventually be many different kinds of nozzles and receptacles available from
ufacturers which, for safety reasons, must all be compatible with one another, this part of

Cifies a series of receptacle profiles. These standard profiles incorporate the ‘design specificati

ptacle. This part of ISO 14469 refers only to one working pressuresand one application. Of
sures and applications are under consideration for the future.

construction and performance of nozzles and receptacles are based on the observation thaf

Working pressure

All nozzles and receptacles are designed to have\a working pressure of 25 MPa (250 bar).
Design life

Frequency of use is the second parameter to be considered. Since frequency of use will di
nozzle/receptacle application (i.e~public sector, fleet employee and residential), all recepta
tested at 10 000 connect/disconnect cycles for compliance with this part of ISO 14469. In

nozzles will be tested according, to the following frequency use classifications, as applicable:

1) Class A Nozzle, specifying high frequency use, with a cycle life of 100 000 cycles and
approximately 100 fills per day for three years;

2) Class B Nozzle, specifying medium frequency use, with a cycle life of 20 000 cycles and
approximately 10 fills per day for five years.

Training

Operator training required is in accordance with national requirements.

erformance
a certified

ptacle will be functionally compatible from a safety and performance perspective with all listed nozzles of

b variety of
ISO 14469
bns (mating
d nozzle or
her working

three main

fer with the
cles will be
addition, all

equating to

equating to
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Road vehicles — Compressed natural gas (CNG) refuelling

co

nnector —

Part 1:

20

MPa (200 bar) connector

1

This
unu
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noz

(200 bar), identified by the code B200, to those using CNG in<accordance with 1SO 15403
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refe]
doc
ISO
ISO
ISO
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Scope

part of 1ISO 14469 specifies CNG refuelling nozzles and receptacles ,constructed entirely
sed parts and materials, for road vehicles powered by compressed\natural gas. A CN
hector consists of, as applicable, the receptacle and its protective cap-{mounted on the vehi
vle. This part of ISO 14469 is applicable only to such devices designed for a service pressurg
dardized mating components, and to connectors that prevent\natural gas vehicles from bein
enser stations with service pressures higher than that of the‘vehicle, while allowing them to b
ons with service pressures less than or equal to the vehicle*fuel system service pressure.

E All references to pressures, given in megapascal$.and bar (1 bar = 0,1 MPa = 10 Pa; 1 MPa =
b considered gauge pressures, unless otherwise specified.

Normative references

following referenced documents™ are indispensable for the application of this document
rences, only the edition cited applies. For undated references, the latest edition of the
iment (including any amendments) applies.

188:1982, Rubber, vulcanized — Accelerated ageing or heat-resistance tests

1817:1985, Rubber, vulcanized — Determination of the effect of liquids

9227:1990, Corrosion tests in artificial atmospheres — Salt spray tests

15403, Natural gas — Designation of the quality of natural gas for use as a compressed fuel fq

bf new and
5 refuelling
tle) and the
of 20 MPa
and having
b fuelled by

e fuelled by

N/mm?2) are

For dated
referenced

r vehicles

15501-1, Road vehicles — Compressed natural gas (CNG) fuel systems — Part 1. Safety reqtrirements

3

For

3.1
dry

Terms and definitions

the purposes of this document, the following terms and definitions apply.

air

air with moisture content such that the dew point of the air at the required test pressure is at least 11 °C below

the a

mbient test temperature
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3.2

hydrostatic pressure

pressure to

3.3

which a component is taken to verify the structural strength of the component

working pressure

maximum p

3.4

ressure that a CNG refuelling connector can be expected to withstand in actual service

service pressure

settled pres

sure of 20 MPa (200 bar) at a uniform gas temperature of 15 °C

3.5

positive lo
feature whi
from the reg

3.6

CNG refuelling nozzle

device whid
manner

3.7

CNG refuelling receptacle

receptacle

device conmected to a vehicle or storage system which receives the.CNG refuelling nozzle and permits

transfer of f

3.8

CNG refuelling connector

connector
joined asse

4 Gene

41 CNG
referred to
accordance

42 CNG
engineering
of ISO 144¢

43 CNG

design

Cking means
th requires actuation of an interlocking mechanism to allow connection/disconnection of the no
eptacle

h permits quick connection and disconnection of fuel supply hose to the €NG receptacle in a

el

mbly of CNG refuelling nozzle and receptaclé

ral construction requirements

refuelling nozzles (hereaftersreferred to as CNG nozzles) and receptacles (hereinafter both
as devices) manufactured _in accordance with this part of ISO 14469 shall be designe
with reasonable concepts.of safety, durability and maintainability.

nozzles and receptacles shall be well fited and manufactured in accordance with ¢
practice. All construction requirements may be met by either the construction specified in this
9 or another construction that gives at least equivalent performance.

nozzles angd receptacles shall be

bd to mihimize the possibility of incorrect assembly,

zzle

safe

safe

also
H in

ood
part

design

usage.

DU o H PR H Il ol ok ok H o ol ol
CU U UT STULUIT aydlliol UIoPIaCCITTITTIL, UToStUTUUTT, Wdal Pty Ul ULNCT Ualtidyc, dliid

constructed to maintain operational integrity under normal and reasonable conditions of handling and

4.4 CNG nozzles and receptacles shall be manufactured of materials suitable and compatible for use with

CNG at the

pressure and the temperature ranges to which they will be subjected (see Clause 1).

The minimum temperature range shall be selected by the manufacturer between the following ranges:

4

-2

0°Cto85°C

0°Cto120°C
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4.7
4.8
4.9
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CNG nozzles and receptacles constructed of brass shall use brass alloys with a copper mass content
< 70 %. This will ensure proper material compatibility with all the constituents of natural gas.

Separate external three-way valves shall be constructed and marked so as to indicate clearly the open,
shut and vent positions.

CNG nozzles and receptacles shall be operated either to connect or disconnect without the use of tools.

The receptacle shall be mounted on the vehicle in accordance with ISO 15501-1.

Jointing components shall provide gas-tight sealing performance.

5.1

5.2
noz

5.3
thre

5.4
fore]

Nozzles

Nozzles shall be one of the three types according to a), b) and c). See also Annex-A.

Type 1 is a nozzle for use with dispensing hoses that remain fully pressurized at dispense
The nozzle shall not allow gas to flow until a positive connection has been 'achieved. The noz
equipped with an integral valve or valves, incorporating an operating (mechanism which firs
supply of gas and safely vents the trapped gas before allowing the disconnection of the noz
receptacle. The operating mechanism shall ensure that the vent valve is in the open positior
release mechanism can be operated and that the gas located between the nozzle shut-off va
receptacle check valve is safely vented prior to nozzle disconnection (see 10.2).

Type 2 is a nozzle for use with dispensing hoses that remain fully pressurized at dispenser 5
separate three-way valve connected directly, or indirectly, to the inlet of the nozzle is requir

Venting is required prior to disconnection of the nozzle (see 10.2).

Type 3 is a nozzle for use with dispensing~hoses which are automatically depressurized
(5 bar) and below — at dispenser shutdown (see 10.2).

ddition, nozzles shall be classified in.terms of cycle life as follows:
Class A, specifying high frequency use, with a cycle life of 100 000;
Class B, specifying low frequency use, with a cycle life of 20 000.

Venting or de-pressurization of all nozzle types is required prior to disconnection. Disconn
vles shall be ableto\be accomplished in accordance with 10.2.

The methed-for attaching the nozzle to the fuel dispensing system hose shall not rely
Ads between’'the male and female threads for sealing (e.g. conical threads).

Thésthree-way valve exhaust port of Type 1 and Type 2 nozzles shall be protected from th
gn particles and fluid which would hamper the operation of the valve.

r shutdown.
zle shall be
5t stops the
rle from the
before the
Ive and the

hutdown. A
ed to safely

vent trapped gas prior to nozzle disconnection. Thenozzle shall not permit the flow of gas if upconnected.

— 0,5 MPa

ection of all

bn the joint

b ingress of

5.5 The portions of a nozzle which are held by the user for connection or disconnection may be thermally
insulated.

5.6 A Type 1 nozzle shall bear a marking in accordance with Clause 9, if necessary indicating the direction
of the open and shut operation of the actuating mechanism.

5.7

The interface surface of the nozzle shall be constructed of material having a hardness > 75

(HRB 75) and shall be non-sparking and conductive (see 10.11.5 and 10.15).

Rockwell B

The exposed surfaces of the nozzles shall be made of non-sparking materials (see 10.11.5 and 10.15).

5.8

Nozzles shall comply with the performance requirements of Clause 10 to ensure interchangeability.

© 1SO 2004 - All rights reserved
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6 Standard receptacle dimensions

A receptacle shall comply with the design specifications shown in Figure 1.

Dimensions in millimetres
Surface roughness < Ra 3,2 ym

Olé 032 [4]

$25-0,1

=
Al
‘ <R 15
=R 1
A/—
) -
- ® 6,6.50;] o
o | - ~
| = L] N 1 P~ m
= < ol A ‘
Lo 450
- 270 \ |
SO N A s
‘ [
1T 1 7, v
[}
R 1,25 1 o |~
87802 MR
£0,05 -
e R
¢ 13,6 £0,05
S e © |4 0,05]A]
¢ 17 £0,1
P 20501
H A

Key

D This area shall be kept free of all components.

1 Sealing surface equivalent to No. 110 O-ring of dimensions:
9,179 mm = 0,127 mm ID
2,62 mm £ 0,076 mm width

Sealing surface finish: 0,8 pm to 0,05 pm

Material hardness: 75 Rockwell B (HRB 75) minimum

@  Minimum length of the receptacle which is clear of provisions for attachment of receptacle or protective caps.

Figure 1 — B200 receptacle

4 © ISO 2004 — All rights reserved
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Receptacles

Receptacles shall comply with Clauses 1 to 10 and shall be evaluated using at least two different test
nozzles, each nozzle representing a different locking technology.

The failure of any test conducted with the receptacle and nozzle test samples shall constitute a failure of the
submitted receptacle, unless the manufacturer can prove the problem was caused by the test nozzle.

7.2

bac

Receptacle designs which employ means, on the back diameter as shown in Figure 1, to accommodate
mounting, or for mounting accessories or marking purposes, shall not have such means extend beyond the

K diameter dimensions of the profile as specified by Figure 1. as applicable. Acceptable me

ans include

wre
pres
Ann

7.3
valy

7.4
the

7.5
Rod

The
7.6

7.7
prof

7.8
app)

7.9

7.1(

8

8.1
eas

8.2
thre

hch flats, dust cap anchoring grooves, use of hex stock, undercutting for marking, and
sure-tight caps. Receptacle designs shall not compromise the interchangeability requirements
ex C.

The receptacle shall be equipped with an internal check valve to prevent the escape of gas
e shall be of the non-contact type, opening by differential pressure only.

The method for attaching the receptacle to the vehicle fuel system shall not rely on the jo
male and female threads for sealing, such as conical threads.

kwell B (HRB 75) and shall be non-sparking and conductive (see“10.11.5 and 10.15).
exposed surfaces of devices shall be made of non-sparking. materials (see 10.11.5).

Receptacles shall have a means to prevent the ingress of fluids and foreign matter.

The function specified in 7.6 may also be met:by either a protective cap (see 10.4) or a pr
ective cap (see 10.16).

The receptacle shall have provisiens 'to be firmly attached to the vehicle and shall ¢
icable abnormal load tests (see 10.7).

The receptacle shall not be installed in an area in which the temperature exceeds 85 °C.

Receptacles shall havea'eycle life of > 10 000 cycles.

Instructions

Information.required under this clause for instructions and provisions to be specified shall be
ly understood form.

Special tools required for connection of receptacles to tubing and assembly and dis3
e-Way valve parts shall be clearly identified in the instructions.

threads for
specified in

The check

nt between

The interfacing surface of the receptacle shall be constructed of material having a handness > 75

essure-tight

omply with

given in an

ssembly of

8.3 The manufacturers of receptacles, nozzles and three-way valves shall provide clear and concise printed
instructions and diagrams in a form that can be easily understood and adequate for

proper field assembly,
installation,
maintenance,

replacement of components as appropriate,

© 1SO 2004 - All rights reserved
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safe operation by all users,

ity and use, and

storage and handling.

ng

Information required under this clause to be marked shall be in an easily understood form. Marking

should be embossed, cast, stamped or otherwise formed in the part. This includes markings baked into an

e)

f)  suitabil
9)

9 Marki
9.1
enamelled
9.2 Nozz
a) manufa
b) model
c) B200;
d) applica
9.3 Nozz

The four-digit date code marking shall consist of at least four adjacent.digits determined as follows.

The fir
valve W

a)

b) The thi

manuf3
at 00:0

A date cod
consecutivg

When a foy
agency whi

Additional 1
numbers ar

9.4 Mark
located on f{

surface.
es and receptacles shall bear the following information:

cturer's or dealer's name, trademark or symbol;

Hesignation;

ble type and class (see 5.1).

es and receptacles shall each bear a date code marking.

5t and second digits shall indicate the calendar yearifY which the nozzle, receptacle or three-
as manufactured (e.g. 96 for 1996, 00 for 2000).

rd and fourth digits shall indicate the week in\which the nozzle, receptacle or three-way valve
ctured (e.g. 03 for the third week of the year). For the purpose of this marking, a week shall b
1 h on Sunday and end at 24:00 h on Saturday.

e may be used for more than one week. However, it shall not be used for more than
weeks, or for more than two weéks into the next calendar year.

r-digit date code is not practical, the manufacturer shall submit a plan acceptable to the certif|
Ch will outline means of-establishing the date of manufacture so that it is traceable to the purch

umbers, letters or.symbols may follow the four digit number specified in a) and b). If additi
e used, they shallybe separated from the date code.

ng to identify this part of 1ISO 14469 shall be provided for each system. This marking may
he package or on a notice placed inside the package in which the device is shipped.

way

was
egin

four

ying
pser.

bnal

be

10 Test

10.1 General requirements

The nozzle and receptacle tested shall be of the receptacle and nozzle designs specified in Clauses 1 to 9.

Unless otherwise stated,

a)
b)

c)

tests shall be conducted at room temperature (20 + 5) °C,
all pressure or leak tests shall be conducted with dry air or dry nitrogen, and

devices shall be conditioned to attain equilibrium conditions.

© ISO 2004 — All rights reserved
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Type 2 nozzles shall be tested in series, with either a three-way valve or some other means to independently
pressurize and vent the nozzle. The three-way valve shall not affect the temperature, durability or flow
characteristics of the nozzle. Failure of the three-way valve shall not constitute failure of the nozzle. A
three-way valve supplied for utilization with a Type 2 nozzle shall be evaluated separately.

Nozzle tests shall be done with the test fixtures, specified in Annex C, as applicable. A new receptacle test
sample shall be used for each nozzle test. The failure of any test conducted with the nozzle and receptacle

test

sample shall constitute a failure of the nozzle design.

10.2 User interface

The

It sk

properly and positively locked.

Upa

from disconnection. Type 3 nozzles shall be under a pressure of 0,7 MPa (7 bar).during this test.

Wh
disd

The)
The)

rotation of the nozzle handle equal to the exterior handling surface of the nozzle uncoupling mech4g

adi

On
<9

On
med
dev

The)
the
with

10.8 Impact resistance

An
-40

dropped ten\times, then pressurized to 20 MPa (200 bar) and subjected to ten additional drops. Fo

the
sha

appearance of the nozzle and receptacle shall be such as to clearly suggest the proper metho

all not be possible to deliver gas using Type 1 nozzles unless the nozzle and receptacle are
n disconnection, Type 1, 2 and 3 nozzles shall stop the flow of gas. No hazardous condition
bn the contained pressure is less than or equal to 0,7 MPa (7 bar), allbnozzles shall be capa

onnected with forces or torques not exceeding 225 N or 7 N-m.

disconnection force/torque shall be applied in a direction that\tends to unhook and release

d of use.

connected

shall result

ble of being

the nozzle.

force/torque shall be applied to the unhooking/release actuator. The torque shall be applied through axis

fection such that the nozzle tends to unhook and be released.

depressurized devices, the axial force to connect and lock or unlock and disconnect the devi
D N.

b positive locking device that incorporates'a rotary locking means, the torque to lock or unlock
ns shall not exceed 1 N-m for a device having a diameter of < 25,4 mm or smaller and 1,
ce having a diameter > 25,4 mm.

nism and in

ce shall be

the locking
7 N-m for a

minimum force to facilitate diseonnection at pressures of 6,25 MPa (62,5 bar) or more, shall e 2,5 times

force when depressurized (T\ypes 1 and 2) or 0,7 MPa (7 bar) (Type 3). Type 1 nozzles shg
the vent port plugged.

pzzle shall be’eonnected to a 4,6 m length of 9,5 mm internal diameter (ID) refuelling hose, co
°C for 24 hyand then dropped 1,8 m onto a concrete floor as shown in Figure 2. The noz

nozzle,shall be capable of normal connection and disconnection to the receptacle. In addition
| comply with all leakage tests specified in this part of ISO 14469 (see 10.5).

Il be tested

nditioned at
rle shall be
lowing this,
the nozzle

10.4 Receptacle protective caps

There shall be no permanent distortion or damage to any receptacle protective cap when tested as follows.

A solid steel ball with a diameter 50 mm shall be dropped from a height of 300 mm striking the protective cap
installed on the receptacle. The test shall be conducted at —40 °C and at 85 °C at a minimum of five points of
impact most likely to cause damage to the receptacle and the protective cap.

© 1SO 2004 - All rights reserved
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Dimensions in metres

e a

rnal

eak
an

| 4,6
1
O
2
3
L

Key
1 suitable pupport
2 refuelling hose (9,5 mm diameter)
3 nozzle
4 concretd floor

Figure 2 — Impact resistance test arrangement
10.5 LeaKage at room temperature
10.5.1 Nozzle
A nozzle, whether coupled or uncoupled, shall be either bubble-free for 1 min during the leak test or ha
leak rate of|< 20 cm3/h (normalized), when tested as follows:
Tests shall pe conducted at 0,5 MPa (5 bar), 30 MPa%(300 bar) and then again at 0,5 MPa (5 bar).
Pressurized air or nitrogen shall be applied to'the inlet of the coupled (or uncoupled) device. The exts
body shall then be checked for bubble-tight leakage using immersion in room temperature water.
All connectprs shall be checked for leakage from the time of connection, through full fuel flow, to the tim
disconnectipn.
If there are ho bubbles for a period of 1 min, the sample passes the test. If bubbles are detected, then the
rate shall I}e measured by €ither a vacuum test using helium gas (global accumulation method) o
equivalent method.
10.5.2 Receptacle
The receptfcle echeck valve shall be either bubble-free for 1 min during the leak test or have a leak ra
< 20 cm3/h narmalized) when tested as follows

1eof

Tests shall

be conducted at 0,5 MPa (5 bar), 30 MPa (300 bar) and then again at 0,5 MPa (5 bar).

The receptacle shall be connected to a pressure vessel capable of safely accommodating the specified test
pressures. The receptacle and pressure vessel shall then be pressurized. Once the pressure vessel has
reached the specified test pressure, the upstream portion of the receptacle shall be quickly depressurized and
the receptacle check valve checked for leakage.

© ISO 2004 — All rights reserved
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10.6 Valve operating handle

If a nozzle is equipped with a valve operating handle, it shall be capable of withstanding double the
manufacturer's specified operating torque or force, without damage to the operating handle or the operating
handle stops.

This test with the torque or force applied in both the opening and closing directions shall be performed

a)

b)

with the nozzle properly connected to a receptacle, and

with the nozzle intentionally misaligned relative to the receptacle.

10.Y Abnormal loads

10.7

The

in service. These tests are to be conducted separately:

b)

The)

distprtion or damage, and of « =2 700 N and » = 240 N-m without becoming so damaged as to lez

and

the hozzle (see Figure 3).

Afte

Key|

.1 General

connected nozzle and receptacle shall be subjected to the following abnormalfoads for a per

pulls @ along the longitudinal axis of the nozzle or receptacle;

moments b applied in a worst-case manner.

od of 5 min

nozzle and receptacle shall be able to withstand abnormal feads of « =1 350 N and » = 120 N-m without

moment arm shall be measured about a point 41 mmyfrom the front of the receptacle to the |

r completing these tests, the receptacle shall ceémply with 10.5.
Dimensions
1
3
2
7/
i
L

1 receptacle
2 abnormal load reference

3
4

moment
nozzle

Figure 3 — Abnormal load test

10.7.2 Test in the unpressurized condition

The

receptacle test fixture and nozzle shall not be pressurized during the abnormal load tests.

© 1SO 2004 - All rights reserved
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The receptacle shall be mounted as a cantilever to a supporting member in accordance with the
manufacturer's instructions. For the purposes of this test, the supporting member shall be capable of
withstanding the specified loads without displacement or deflection.

The loads applied and the device's ability to resist damage shall be as specified in 10.7. After completion of
the tests, the receptacle shall comply with 10.5.

10.7.3 Test in the pressurized condition

The receptacle test fixture and nozzle shall be pressurized to 25 MPa (250 bar) during the abnormal load tests.

The “loose fit” test fixture (see Annex C) shall be used for this test, regardless of the working pressure|\e
of the nozzle. The test fixture shall be mounted as a cantilever to a supporting member. The stppo
member shill be capable of withstanding the specified loads without displacement or deflection.‘The no
shall be prgperly connected to the test fixture.

ting
ting
zzle

The loads applied and the devices' ability to resist damage shall be as specified in 10.7. 'After completign of

the tests, the receptacle shall comply with 10.5.

10.8 Rocking/Twisting

The receptacle and its mounting hardware shall not be loosened or damaged when subjected to the following

test.

hted

Utilizing thq
on a suppo
capable of
pressurized
24 N-m mo
frequency 1

A torque of
mounting h

Following t
which, the 1

10.9 Mou

The recepty
manufactur,

10.10 Loy and-high temperatures

receptacle mounting hardware submitted by the manufagturer, the receptacle shall be mou
ting member in accordance with the manufacturer's instructions. The supporting member sha
withstanding the specified loads without displacentent or deflection. The nozzle, attached

hose installed as for normal use, shall be properly connected to the receptacle. An alterng
ment shall be applied at a point on the nozzlefurthest from the receptacle for 2 500 times
ot exceeding one cycle per second.

4 N-m shall then be applied ten times\to the receptacle in the direction most likely to loosen
brdware.

nese tests, the receptacle shall pass the room temperature leakage tests (see 10.5), follo
eceptacle shall pass the hydrostatic strength tests (see 10.12).

hting hardware torque

cle and mounting hardware shall withstand, without damage, a turning force equal to 150 % ot
br's recommended mounting hardware fastening torque.

10.10.1 Gleneral

| be
o a
ting
at a

the

ving

the

Prior to conditioning, the devices shall be purged with nitrogen and then sealed from the atmosphere under a
pressure of 7 MPa (70 bar) nitrogen or dry air.

All tests shall be conducted while the devices continue to be exposed to the specified test temperatures. The
outlet of the device shall be plugged and the test pressure shall be applied to the inlet of the device. The
device shall be either bubble-free during the leak test for a specified time period or have a leak rate of
<20 cm3/h (normalized).

10 © 1SO 2004 — All rights reserved


https://standardsiso.com/api/?name=ca18f2b7ae9f2a0103372e5c663a3728

ISO 14469-1:2004(E)

10.10.2 Leakage test

10.10.2.1 Preconditioning

At each test condition, as follows, the devices shall be maintained at the specified temperature for 2 h, then
tested in accordance with 10.10.2.2:

a)

b)

the nozzle and receptacle coupled, conditioned at —40 °C and pressurized at 0,5 MPa (5 bar) and 15 MPa

(150 bar);

the nozzle and receptacle coupled, conditioned at 85 °C and pressurized at 1 MPa (10 bar) and 30 MPa

c)

d)
e)
f)
10.1

Pre

(300 bary;

the receptacle uncoupled, conditioned at —40 °C and pressurized at 0,5 MPa (5.bar) a
(150 bar);

nd 15 MPa

the receptacle uncoupled, conditioned at 85 °C and pressurized at 1 MPa (10 bar)-and 30 MPa (300 bar);

the nozzle uncoupled, conditioned at —40 °C and pressurized at 0,5 MPa (5rbar) and 15 MPa
the nozzle uncoupled, conditioned at 85 °C and pressurized at 1 MPa (10-bar) and 30 MPa (3

0.2.2 Test

Esurized air or nitrogen shall be applied to the test components/ The external body shall then

for bubble-tight leakage using

a)
b)
For
10.1

If th
the
equ
10.1
The)

a)

b)

at —40 °C, immersion in a 70 % glycol and 30 % watepmixture for 2 min, and
at 85 °C, immersion in 85 °C water for 1 min.

b), the use of glycol up to 30 % is permitted.

0.2.3 Requirement

ere are no bubbles for the specified-time period, the sample passes the test. If bubbles are de

150 bar);
0 bar).

be checked

tected, then

eak rate shall be measured byieither a vacuum test using helium gas (global accumulation méthod) or an

valent method.
0.3 Operation test
devices shall function normally and deliver gas when tested under the following conditions.

the nozzle.and receptacle connected and disconnected ten times after conditioning at
pressurizedito 15 MPa (150 bar);

-40 °C and

the,nozzle and receptacle connected and disconnected ten times after conditioning at 85 °C and 20 MPa

(200+bar).

10.11 Durability

10.11.1 Durability cycling

10.11.1.1 Nozzle test

All nozzles shall be capable of withstanding the number of specified operational cycles given in Table 1.
During the following tests, all nozzles shall be maintained according to the manufacturer's instructions.
Requirements for maintenance at intervals less than those specified by the manufacturer shall be considered
as not complying with this part of ISO 14469.

© 1SO 2004 - All rights reserved
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Table 1 — Nozzle frequency of use

Nozzle type |Frequency of use (by class)
Class A Class B
Type 1 100 000 —
Type 2 100 000 20 000
Type 3 100 000 20 000

For the pur
properl
pressu

depres

At each dis
increments
nozzle sha
during the ¢

The working pressure shall be maintained on the inlet of each nozzle throughout the test. For a Type 1 noj

the working
maintained

The nozzle
intervals, th
properly en

For a Type

and low temperatures at each of the cyclesintervals prior to checking for leakage.

The test fix{ure shall be replaced after-10 000 cycles. The test fixture shall be selected from Table 2. The \j

test fixtures
In addition,
10.12 when
in this para
acceptable

disconecting the nozzle.

poses of this test, one cycle of operation shall comprise
y connecting the nozzle to the test fixture,
fizing the nozzle to 25 MPa (250 bar) using dry, oil-free air or nitrogen,

surizing the nozzle, and

connection, the test fixture shall be rotated relative to the nozzle at random or equal de
throughout this test. This is to be repeated until 10 000 cycles-are completed, after which time

be examined for wear. For a Type 3 nozzle, the pressure shall be reduced to 0,5 MPa (5
isconnection phase.

pressure shall be maintained on the inlet. For a“Iype 2 nozzle, the working pressure sha
on the inlet of the three-way valve.

shall be checked at 20 % intervals for compliance with 10.5 and 10.10.2. In addition, at th
e nozzle locking mechanism shall be checked at the normal disconnection pressure to ensure
jaged on the nozzle.

1 nozzle, the vent valve operating mechanism shall be manually operated ten times at both

resulting from cycling'the test nozzle shall not exhibit wear in excess of patterns shown in Figu
following completion-of the required number of cycles, the test nozzle shall comply with 10.5
tested with thereceptacle test piece of Figure 4. Failure to comply with any of the tests spec
graph shall bedeemed as a failure of the test nozzle. The replacement of nozzle seals sha
at intervals, 040 % of the total number cycles.

Table 2 — Test fixture selection for nozzle durability

jree
the
bar)

rzle,
| be

ese
it is

high

vorn
re 4.
and
fied
| be

Numberofcyctes T Figure— T Replacement frequerncy
0 to 50 000 CA1 Every 10 000 cycles
50 001 to 100 000 C.2 Every 10 000 cycles

For Class A devices, the seal(s) may be replaced at 40 000 and 80 000 cycles if the manufacturer's

instructions

12

clearly state that this is recommended practice.
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Dimensions in millimetres
Surface roughness < Ra 3,2 ym

025§,
' ©|9 0,08
@ 20,67 £0,01
|
o iV
ey
e
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S
(- e :% AN -
‘ /// ) +
S — y> - -
2| < S I
[Fg]
;_ 450170 T ‘_-‘
g :
| R
| r
R1.25 0
$ 7,8 +0,2 3
6 17 +0.05 "
- ¢ ©|# 0,05
PR [O]# 0.05]4]
= — © | 0,05
¢ 17 £0,1
¢ 20,5 0,1 ‘»_m

Material hardness: 75 Rockwell B (HRB 75) min.

Figure 4 — Worn receptacle test fixture

10.11.1.2 Receptacle check valve test

The receptacle check valve shall be bubble free on the leak test for 1 min and be capable of withstanding
100 000 cycles of operation and 24 h of the flow conditions that cause the most severe chatter.
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The receptacle shall be connected to a nozzle test fixture. A pressure of 25 MPa (250 bar) shall be applied to
the nozzle and receptacle. Pressure shall then be vented from the upstream side of the receptacle check
valve. Pressure on the downstream side of the receptacle check valve shall be lowered to between 0 and a
maximum of 12,5 MPa (125 bar) prior to the next cycle.

Following 100 000 cycles of operation, the receptacle check valve shall be subjected to 24 h of flow at the
inlet/outlet flow conditions that cause the most severe chatter. The receptacle shall then be tested for
compliance with 10.5 and 10.10.2.

10.11.1.3 Nozzle check valve test

properly copnected) shall be capable of withstanding 500 cycles of application of 25 MPa (250 bar) presdgure.
Following this test, the nozzle check valve shall be bubble-free for 1 min during the leak test when\testgd in
accordancd with 10.5 and 10.10.2.

Without befg connected to the receptacle, the nozzle check valve (which prevents the flow of gas unjess

10.11.1.4 Receptacle test

A receptaclg shall be capable of withstanding 10 000 cycles of operation as follows.
For the purposes of this test, one cycle of operation shall comprise

a) properly connecting the nozzle to the receptacle,

b) pressufizing the devices to 25 MPa (250 bar) using dry, oil-free air.or nitrogen,
c) deprespurizing the devices, and

d) disconpecting the nozzle.

After every|100 cycles, a torque of 20 N-m, shall be applied around the longitudinal axis of the pressurjzed

nozzle, thrqugh a maximum rotation of 30 °, after which the test shall continue as before. Following this fest,
the receptatle shall pass the test according to 10.5:

10.11.1.5 Receptacle full flow test
The receptacle shall be capable of withstanding full flow condition as follows.

Connect the receptacle to a nozzle. The outlet of the receptacle shall be open to atmospheric presdure.
Connect the supply port of the nezzle to a system that supplies sufficient compressed dry air or nitrogen.

Each receptacle shall be tycled for 30 cycles. Each cycle shall consist of the full flow of gas with the supply
pressure starting at 22\MPa (220 bar). A cycle shall be 2 s in length and the supply pressure shall nof fall
below 16 MPa (160-bar) at the end of each cycle. The test system shall not limit the flow during this test.

Following this.test, the receptacle shall pass the test given in 10.5.

10.11.2 Oxygen ageing

Sealing materials shall be listed and rated by the manufacturer as being resistant to oxygen ageing. Otherwise,
the materials shall not crack or show visible evidence of deterioration subsequent to oxygen ageing as follows.

Samples shall be subjected to 96 h of exposure at 70 °C and at 2 MPa (20 bar). This test shall be conducted
in accordance with 1ISO 188.

10.11.3 Seal material compatibility

Sealing materials shall be listed and rated by the manufacturer for this application. Otherwise, they shall not
show excessive volume change or loss of mass when tested as follows.

14 © 1SO 2004 — All rights reserved


https://standardsiso.com/api/?name=ca18f2b7ae9f2a0103372e5c663a3728

a)

b)

c)

ISO 14469-

1:2004(E)

Representative sample(s) of seal materials shall be prepared, measured and weighed. The samples shall
then be immersed in natural gas at 25 MPa (250 bar) for 70 h. Following this time period, the test

pressure shall be rapidly reduced to atmospheric pressure, after which the test samples shal

| not exhibit

evidence of shredding. In addition, the samples shall not swell by more than 25 %, shrink by more than
1 % or incur a mass loss in excess of 10 %. See ISO 1817 for determination of the effect of liquids.

To evaluate the possible deleterious effects of compressor oils on any seal material, the m

aterial shall

also be immersed for a period of 70 h in both a petroleum-based and synthetic compressor oil. Following

these time periods, observations shall be made as to the condition of the material.

Seal materials shall pass the following test procedure, with either dry air or nitrogen, using one sample

10.1

Afte
evio

Ead
of g
duri
thre
tape

Thr
amr
asf

App
the
amr

mai

10.1

The)
pres
(sed

only, while maintained at the specified temperature for 8 h and at 20 MPa (200 bar), —40 °Cqar

The test sample pressure shall not fall below the initial 20 MPa (200 bar) setting. The test-sam
bubble-tight [< 20 cm3/h (normalized)] at the noted test temperature. Upon completion of all tel
sample shall be disassembled and the seal material interface checked to ensure that the sam
swell by more than 25 %, shrink by more than 1 %, change by more than + 58, Shore D, or in
loss in excess of 10 %.

1.4 Ten-day moist ammonia-air stress cracking
r being subjected to the following conditions, a brass part containing more than 15 % zinc sh

ence of cracking when examined using 25x magnification.

ssembly with other components. Such stresses shall be~applied to the sample prior to, and
hg, the test. Samples with threads, intended to be used for installing the product in the field, sh
Aads engaged and tightened to the torque specified-by the manufacturer. Polytetrafluoroethyl
or pipe compound shall not be used on the threads.

be samples shall be degreased and then Continuously exposed in a set position for ten dayg
pllows.

roximately 0,6 | of aqueous ammonia having a specific gravity of 0,94 shall be maintained at th
glass chamber below the samples. The samples shall each be positioned 40 mm above t

htained at atmospherig-pressure and at a temperature of 34 °C + 2 °C.

1.5 Electricalresistance

electrical resistance of the connected receptacle and nozzle shall not be greater than (
surized.‘and unpressurized states. Tests shall be conducted prior to, and after, durab
10.11.9).

d 85 °C.

ple shall be
sts, the test
ples did not
cur a mass

all show no

h test sample shall be subjected to the physical stresses nermally imposed on or within a part as the result

maintained
all have the
ene (PTFE)

to a moist

nonia-air mixture maintained in a glass/chamber of approximately 3 | capacity and having a glass cover,

e bottom of
e aqueous

honia solution and supported by an inert tray. The moist ammonia-air mixture in the chamber shall be

,1Q in the
ility cycling

10.

LLH¥dnostatic etrpngth

CAUTION — Because the hydrostatic strength test is a terminal test, do not use the test samples for

any

further testing.

An uncoupled nozzle, uncoupled receptacle and coupled nozzle and receptacle shall not rupture when
subjected to the following test.

Outlet openings of the uncoupled or coupled connector shall be plugged and valve seats or internal blocks
made to assume the open position. A hydrostatic pressure of 100 MPa (1 000 bar) shall be applied to the inlet
of the nozzle or outlet of the receptacle for a period of at least 3 min.
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10.13 Corrosion resistance

Nozzles and receptacles shall not sustain corrosion or loss of protective coatings, and shall be capable of
performing safely subsequent to the following test.

Previously untested samples shall be used. Protective caps shall be in place. Vent holes shall not be plugged.

The devices shall be supported in a horizontal position. The devices shall be exposed for 96 h to a salt spray

in accordan

Throughout

ce with 1ISO 9227.

the test, the temperature within the test chamber shall be maintained at between 33 °C and 36 °C.

The salt sp
A pressure
be operateq
test period.

After being

ay solution shall consist of 5 % sodium chloride and 95 % distilled water (mass fraction).

of 0,5 MPa (5 bar) air shall also be continuously applied to the inlet of the nozzle. The hipzzle §
once an hour to dispense air to the atmosphere through a dummy receptacle during, the firsf

rinsed and gently cleaned of salt deposits, the nozzles and receptacles shall then comply

Shall
8h

with

room tempegrature leakage tests (see 10.5).

10.14 Deformation

Connectors| shall be capable of withstanding a turning force of 150 % ef‘the manufacturer's recommerlded
assembly tgrque, without significant deformation, breakage or leakage.

A sample npt previously tested to hydrostatic strength tests shall be used.

Straight-thread O-ring seals shall be lubricated with ISO 1817"0il No. 1. Connectors shall be connected [and
assembled [to the applicable torque specified above in>a worst-case manner in accordance with dood
assembly practices. While still connected and assembled,*the assembly shall be in accordance with 10.5(and
10.10.2 anq then pass the hydrostatic strength test acCording to 10.12.

10.15 Nop-igniting evaluation

Materials which have been demonstrated\to be non-sparking, as determined by a notified body, shall be
deemed as|being non-igniting. Otherwise) they shall be subjected to the following test.

Each sampl|e material shall be held against a coarse emery grinding wheel (grit size 36) rotating with a surface
speed of approximately 26 m/s.ZContact with the grinding wheel shall be maintained for 30 s with a force of
22,0 +4,4N. The materialTemoved from each sample by the grinding wheel shall be directed onfo a
1,5cm x 1,5 cm x 0,4 cmpad of cotton batting located directly beneath and within 1,5 cm of the point of

contact bet
immediatel
by the grin

gas and air|.

cause igniti

een the sample and the grinding wheel. The fresh cotton pad shall be saturated with gasq
prior to.each test. Each sample shall be tested with gasoline to determine if the material remg
ing wheel will cause ignition. This test shall be repeated using a stoichiometric mixture of na
The ‘mixture shall be directed into the path of the removed particles at the point most like
.

line
ved
ural
y to

10.16 Pressure-tight protective cap (PTPC)

10.16.1

General

Pressure-tight protective caps will be referred to in the following as either PTPC or device. All receptacles
referred to shall be in accordance with the profile shown in Figure 1, and shall be tested without the internal
check valve mechanism.

16

© ISO 2004 — All rights reserved


https://standardsiso.com/api/?name=ca18f2b7ae9f2a0103372e5c663a3728

ISO 14469-1:2004(E)

10.16.2 Leakage

A PTPC/receptacle assembly shall be bubble-tight for 5 min during the leakage tests over the range of test
conditions specified in the following.

A new PTPC/receptacle sample shall be used for this test.

Nitrogen shall be used as the test gas and pressure source, except during room temperature tests, where dry
air may be used.

All'l

eakage tests shall be conducted at both the manufacturer's maximum and minimum_specified

installation

forc
The)
This

The)
rem
tem
the
con
the

The)
in1

10.1

A P
test

durability.

The)

ES or torques.
PTPC shall be attached to the test fixture receptacle.
test shall be conducted under all of the pressure and temperature conditions specéified in Tabl¢

test sample shall be conditioned at the specified test temperature for at least 2 h. The PT
oved and reinstalled using the manufacturer's maximum specified jnstallation torque. T
perature deviation, this removal/installation cycle shall be accomplished-within 2 min following
Hevice from the temperature chamber. The test sample shall be exposed to the pressure and {
Hitions according to Table 3. The test sample shall not leak over thé complete test range meag
first 5 min period of each test.

manufacturer has the option of performing this test once only, upon completion of all the
D.16.5.

Table 3 — Pressure and temperature test conditions

Pressure
MPa (bar)
1(10)
30 (300)
0,5 (5)
15 (150)

Temperatures

-40%C Room 85 °C

6.3 Durability.eycling

TPC shall comply with 10 000 cycles of durability testing as outlined in the following. After th
the test'sample shall comply with 10.16.2 with an O-ring that has been cycled through 2 0

PTPC shall not be pressurized during this test.

b 3.

PC shall be
0 minimize
removal of
emperature
ured during

tests given

e durability
DO cycles of

One cycle shall comprise

a) attaching the PTPC to a test fixture receptacle in accordance with the manufacturer's specified force or

b)

torque, and

removing the PTPC until it is fully disengaged.

This shall be repeated for 2 000 cycles. The temperature of the PTPC shall be monitored during the first
100 cycles to ensure that the frequency and frictional effects of the test do not interfere with the integrity of
durability testing.
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The above cycling operation shall be repeated in intervals of 2 000 cycles for a total of 10 000 cycles. The
room temperature leakage test shall be conducted after 2 000, 6 000 and 10 000 cycles as specified in 10.5.1.
O-ring seals in the PTPC shall be replaced according to manufacturer's instructions after the leakage tests
following every 2 000 cycles.

Failure of any leakage test during durability cycling, or failure of the PTPC to operate at the manufacturer's

specified forces, or the forces defined in 10.2, shall constitute a failure of the device.

10.16.4 Abuse

A PTPC shallhe capable of heing safely remaoved from the receptacle in the event of a leak in the receptacle
check valvg under extreme load conditions.

The following test shall be conducted at pressures of 25 MPa (250 bar) and 12,5 MPa (125 bar). Test samples
and O-ringq previously cycled under the durability test shall be used.

Nitrogen shgll be used as the test gas and pressure source.

The PTPC| shall be attached using the maximum and minimum forces/torquesin accordance with|the
manufacturer's instructions.

The test fix{ure receptacle shall be connected to a vessel having an internal yolume of 27 ml.

The assemply shall be pressurized to 25 MPa (250 bar). While the assémbly remains pressurized, the PTPC
shall be vented in accordance with the manufacturer's instructions. The pressure in the vessel shall drop [to a

maximum d

10.16.5 In

A PTPC sh
The PTPC
ball with a

make impa

Following o

f 0,15 MPa (1,5 bar) within 3 s.

hpact resistance

bl be capable of withstanding an impact as fellows.

est fixture receptacle assembly shall be-rigidly mounted horizontally on a test bench. A solid s
diameter of 50 mm shall be dropped.from a height of 300 mm striking the PTPC. The ball §

it at a point on the PTPC which is furthest from the receptacle.

ne drop, a room temperature‘leak test in accordance with Table 3 shall be conducted to con

seal integri

If bubble-tight for 5 min, the recéptacle shall be vented, and the PTPC removed and reattached in accords

with the m

10.16.6

ufacturer's instrdetions, and the leakage test repeated.

rrosion resistance

A PTPC shall be capable of being attached and removed at an operating force/torque less than or equal td
manufacturgr's‘'maximum specified force/torque, after completion of the following test.

teel
hall

firm

nce

the

A new PTPC/receptacle sample shall be used for this test.

The outlet of the test fixture receptacle shall be plugged using a suitable leak-proof device. The PTPC shall be

attached to

the receptacle and tightened, using the manufacturer's maximum specified force or torque.

The assembly shall be exposed to salt spray for 96 h in accordance with ISO 9227.

Upon completion, the assembly shall be cleaned of all external salt deposits. Without loosening the PTPC, the
assembly shall comply with 10.16.1. The force or torque required to remove the PTPC shall not cause the
loosening of the receptacle or receptacle housing body.

18
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