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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 d

[SO/IEC Directives, Part 2 (see www.iso.org/directives).
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s attention to the possibility that the implementation of this document may involve the

. ISO takes no position concerning the evidence, validity or applicability of any claime
respect thereof. As of the date of publication of this document, ISO had notréceived not
which may be required to implement this document. However, implementers are cautic
not represent the latest information, which may be obtained from the patent database av
org/patents. ISO shall not be held responsible for identifying any orall such patent rights
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This secdnd edition cancels and replaces*the first edition (ISO 80369-20:2015), which has been te

revised.
The maipy
— clari
— majd
met
by t

morg

— intrd

e name used in this document is information given for the convénience of users and
e an endorsement.

o conformity assessment, as well as information about ISO's adherence to the Wor
tion (WTO) principles in the Technical Barriers to Trade(TBT), see www.iso.org/iso/forew

es of the

1se of (a)
d patent
ice of (a)
ned that
hilable at

does not

planation of the voluntary nature of standards, the meaning of ISO specific terms and expressions

Ild Trade
brd.html.

liment was prepared by Technical Committee ISO/TC 210, Quality management and corrg
spects for products with a health purpose including medical devices, in collaboration with
ce [EC/SC 62D, Particular medical equipmeint, software, and systems, and with the §
ce for Standardization (CEN) Technical~Committee CEN/CLC/JTC 3, Quality managen
nding general aspects for medical devices,in accordance with the Agreement on technical coq
ISO and CEN (Vienna Agreement).

| changes are as follows
fication that these test'methods are also used by the ISO 18250 series;

r technical reyision of the test methods described in Annex B “Leakage by pressure d
od” and AnnexD “Subatmospheric-pressure air leakage test method” (replacement of lea

e information about this change is included in Annex A);

duction of a new attributive test method “Air leakage during aspiration” as Annex K;

sponding
[echnical
uropean
hent and
peration

chnically

bcay test
kage rate

e pressurechange as acceptance criterion; definition of three defined mandatory test canditions;

— editorial revision of the assembling procedures of a connector under test, affecting all annexes with test
methods;

— editorial update according to ISO/IEC Directives, Part 2;

— replacement of the terms “male” by “cone” and “female” by “socket” in the description of a connector;

— update of dated normative references;

— definition for type test has been updated;

— expansion of the range of environmental test conditions for relative humidity;
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— extension of requirements for test reports;
— clarification that all tests are intended to be type tests.
Alist of all parts in the ISO and IEC 80369 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

In this document, the conjunctive “or” is used as an “inclusive or” so a statement is true if any combination of
the conditions is true.

In this document, the following verbal forms are used.
“Shall” indicates requirements.
— “Should” indicates recommendations.

— “May” indicates permissions.

— “Can’ indicates possibility or capability.

This dochiment uses italic type to distinguish defined terms from the rest of the text. It is.importapt for the
correct Ynderstanding of this document that those defined terms are identifiable throughout the tdxt of this
documer]t. A list of the defined terms used in this document (in italics) is given in Annéx’M.

Requirerhents in this document have been broken down so that each requirementiis clearly delindated and
listed individually. This has been done to support the common practice of automatic tracking of requfirements
and automatic verification of the requirements of this document.

Annex A rontains guidance and rationale on specific subclauses in this degument.

© IS0 2024 - All rights reserved
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Small-bore connectors for liquids and gases in healthcare

appli

cations —

Part 20:
Common test methods

1 Scoj
NOTE

This doc
connecto
2 Nor
The follo

pe
Clause A.2 contains guidance or rationale for this clause.

Iment specifies the common test methods to evaluate the performance requirements for s
s specified in the ISO and IEC 80369 series as well as the [SO 18250 series

mative references

requirenjents of this document. For dated references, only the editien cited applies. For undated re

the lates
ISO 1497

[SO 8034
requirem

3 Terl

- edition of the referenced document (including any amendments) applies.
1:2019, Medical devices — Application of risk management to medical devices

9-1:—1, Small-bore connectors for liquids and. gases in healthcare applications — Part 1
ents

ms and definitions

For the plurposes of this document, the térms and definitions given in 1ISO 80369-1:—,1) ISO 14971:]

the follov

ving apply.

ISO and IEC maintain terminology ‘databases for use in standardization at the following addresses:

— ISO
— IECH

NOTE
Annex M.

3.1
type tes

Dnline browsing platform: available at https://www.iso.org/obp

flectropedia: available at https://www.electropedia.org/

For convenience, the sources of all defined terms that appear in italics in this document arg

[

mall-bore

wing documents are referred to in the text in such a way thatsome or all of their content constitutes

ferences,

- General

2019, and

given in

test on

TEPIESENtative Sampie of the equipment witit tiie objective of determimng if the equt

designed and manufactured, can meet the requirements of this document

[SOURCE: IEC 60601-1:2005, 3.135, modified — replaced “standard” with “document.”]

4 Test methods for small-bore connectors

ment, as

Table 1 contains the list of test methods and their corresponding Annex included in this document. For
statistical analysis, test methods may be modified according to Annex . The tests to evaluate the performance

1) Third edition under preparation. Stage at the time of publication: ISO/FDIS 80369-1:2024. The previous edition is
IS0 80369-1:2018.

© IS0 2024 - All rights reserved
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requirements for small-bore connectors specified in the ISO and IEC 80369 series and the connectors specified
in the ISO 18250 series described in this document are intended be performed as type tests.

NOTE1 The application parts of the ISO and IEC 80369 series and the ISO 18250 series specify which tests given in
Table 1 are required as well as their acceptance criterion.

NOTE2 This document has been prepared to address the relevant essential principles guidancel8! of the
International Medical Devices Regulators Forum (IMDRF) as indicated in Annex L.

Table 1 — Test methods and corresponding Annex in this document

Test method Annex in this document

Teakage by pressure decay ATNEX B
Falling drop positive-pressure liquid leakage Annex C
Subatmospheric-pressure air leakage Annex D
Stress cracking Annex E
Resistance to separation from axial load Annex F
Resistance to separation from unscrewing Annex G
Resistance to overriding Annex H
Disconnection by unscrewing Annex |

Air leakage during aspiration Annex K

© IS0 2024 - All rights reserved
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Annex A
(informative)

Rationale and guidance

A.1 General guidance

This annex provides a rationale for some requirements of this document and is intended for,tjose who

are familiar with the subject of this document, but who have not participated in its deyélop
understanding of the rationales underlying these requirements is considered essential for-the
applicatipn. Furthermore, as clinical practice and technology change, it is believed that @rationa
present flequirements will facilitate any revision of this document necessitated by those,developme

An attenjpt was made to harmonize the functional test methods for the connectérs-of each applj
this docyment. The test method annexes in this document describe a specific test procedure but
modificafion to specific test conditions or acceptance criterion as necessary for,each application.

ent. An
I proper
e for the
nts.

cation in
hllow for

Many of the test methods in this document were extracted from the withdeawn ISO 594 series of dociments?).

An attenppt was made to minimize changes to these test methods. However, changes were mad
methods which contained subjective acceptance criteria.

The assembly procedure in each annex mimics the assembly procedure that was extracted from the w
ISO 594.]An additional clarification was made for connectors‘with a floating or rotatable locking cd
sample preconditioning and environmental test condition réquirements were added to each annex.

A.2 Rationale for particular clauses and subclauses

A.2.1 (General

The numpbering of the following rationales)corresponds to the numbering of the clauses and subc
this docyment. The numbering is, therefore, not consecutive.

A.2.2 (lause 1: Scope

The easq of assembly test method that was part of the withdrawn ISO 594 series has been remc
requirenjent from the applisation parts of the ISO and IEC 80369 series and is not present in this d
The accdptance criterion of the withdrawn ISO 594 series for ease of assembly was subjectiv
underdefined for a_standardized test method, i.e. “a satisfactory fit” is not repeatable. Furtherr
intent of the ease.of assembly test was to ensure that the user can complete the connection using th
halves of the connector. This requirement is satisfied by the requirement for usability validation fo
connectol's belrig added to the ISO and IEC 80369 series. Therefore, the ease of assembly test me

e to test

thdrawn
llar. Test

lauses of

ved as a
bcument.
e. It was
hore, the
e mating
r all new
thod has

been omitted from the ISO and IEC 80369 series.

A.2.3 ClausesB.2,C.2,D.2,E.2,F.2,G.2,H.2,1.2, K.2: Test conditions

Clause 2 in each test method includes preconditioning and environmental test requirements.

Temperature and humidity preconditioning requirements from the withdrawn ISO 594-1 and ISO 594-2 have
been added in the test methods for hygroscopic materials, as these materials are known to absorb moisture
from surrounding gases and liquids, which can alter physical characteristics, dimensions, and performance
of connectors. The impact of humidity and temperature for materials can be evaluated using manufacturing

data, material technical data or comparative study.

2) Withdrawn and replaced by ISO 80369-7.

© IS0 2024 - All rights reserved
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The temperature range specified for testing is identical to that specified in the withdrawn ISO 594-1 and
[SO 594-2. However, it is permitted to utilize different ranges if specified in the relevant application part of
the ISO and IEC 80369 series and the ISO 18250 series, to evaluate the performance of connectors exposed to
heated solutions and outdoor conditions.

A.2.4 Annex B: Leakage by pressure decay test method

This pressure decay test method is based upon the informative liquid leakage test method of the withdrawn
ISO 594-1:1986, Annex A3). The test method of the withdrawn ISO 594-1:1986, Annex A used an applied
pressure on the inside of the connection and the change of this pressure over time to describe a leak. To
describe the size of a leak, the leakage rate was calculated by the leakage rate formula. In the development of
this document, it was seen that the leakage rate formula is only applicable under very specific test conditions.
Some of“.Fle factors are the geometrical shape of the leak which is unknown and the type of gas fl¢w which

can chanjge during the test. In order to overcome the difficulty related to the test conditions, the eyaluation
within the test method was modified. The leakage rate and the calculation of the leakage fate w¢re taken
out of the test method and the pressure change itself is used as the acceptance criterion.(This modlification
allows tg use the test method in a wider range of test conditions.

The test fonditions specified include:
— star{pressure;

— test period;

— testyolume.

Values far these test conditions are not specified in Annex B. These values are individual for each qonnector
dependirng on their use case and the pressure change thresheldyThe documents referencing the te4t method
of Annex|B state the values for these test conditions for each.specified pressure change threshold.

A.2.5 Annex C: Falling drop positive-pressure liquid leakage test method

This liquiid leakage test method is performed in the‘same manner as in the now withdrawn ISO 594-1:1986
and ISO $94-2:1998.

A.2.6 Annex D: Subatmospheric-préssure air leakage test method

This subatmospheric-pressure air deakage test method is a new test method that was not paft of the
withdrawn ISO 594 series.

This test|method is similar to(the test method of Annex B. The difference is that the test method off Annex D
applies a subatmospheric pressure inside the connector while the test method of Annex B pressufrizes the
inside of|the connector. Allowing for this difference, the rationale for Annex B is also applicable for Annex D.

A.2.7 Annex E: Stress cracking test method

This stregss cracking test method is performed in the same manner as in the withdrawn ISO 594 sdries. The
acceptanjceCriteria have been changed to require passing a functional leak test after the stress cradking test
has been|performed.

A.2.8 Annex F: Resistance to separation from axial load test method

This resistance to separation from axial load test method is performed in the same manner as in the
withdrawn ISO 594 series. The title and principle have been elaborated to describe the intent of the test.

A.2.9 Annex G: Resistance to separation from unscrewing test method

This resistance to separation from unscrewing test method is performed in the same manner as in the
withdrawn ISO 594 series. The title and principle have been elaborated to describe the intent of the test.

3) Withdrawn and replaced by ISO 80369-7.

© IS0 2024 - All rights reserved
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A.2.10 Annex H: Resistance to overriding test method

This resistance to overriding test method is performed in the same manner as in the withdrawn ISO 594 series.

A.2.11 Annex I: Disconnection by unscrewing test method

This test method is intended to ensure that connectors, which can be connected and disconnected multiple
times per day, can be successfully disconnected by the user.

A.2.12 Annex |: Alternate test methods to generate variable data for statistical analysis

Multiple test methods in this document are written as attribute data test methods that can be modified to

become Yariable data test methods.

Attributg¢ data tests are more commonly known as pass/fail tests. Attribute data tests can only)det

ermine if

the specfification is met. They provide no indication of how the connector fails and typically requife a large

sample s

Variable
the conn
connecto
sample s

A.2.13 A

This air leakage during aspiration test method is based on a test method in the withdrawn ISO 594

is based
overcom

The test
intent of
can be a

ze to have the same statistical power as an equivalent variable data test.

data tests are those tests that produce a quantifiable result such as the for¢e required to
pctors or the actual change in pressure. Variable data test results determine the value at
I fails, provide a numerical result that can be statistically analysed, andtypically require
ze to have the same statistical power as equivalent attribute data test'results.

innex K: Air leakage during aspiration test method

bn visually detecting bubbles of leaking air passing thiieugh water. This test method was 1
e some shortcomings of the test method in the withdrxawn ISO 594 series.

method of Annex D is not suitable to cover the requirements for all connector use cases. |
the connection is to convey liquids, whatever.is-the nature of the liquid, the test method of
better and more suitable test method than the' subatmospheric pressure air leakage test m

separate
Vhich the
h smaller

series. It
efined to

Vhen the
Annex K
bthod.
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Annex B
(informative)

Leakage by pressure decay test method

Clause A.2 contains guidance and rationale for this Annex.

B.1 Principle

The conn
connectiq

B.2 Te

B.2.1 1

Prior to t
for not ldg

material$

B.2.2 K

Perform
unless of

ISO 1825|0 series.

B.3 Ap
The follo

B.3.1

B.3.2 A
series an|

B.3.3 A
by the re|

B.3.4 A

ector under test is assembled to an appropriate reference connector. Air is introduced
n and pressurized for the test period to demonstrate that the pressure loss is not-exceede

st conditions

est sample preconditioning

ss than 24 h. Preconditioning need not be performed for a cohanector made from non-hyg

P«

nvironmental test conditions

tests at a temperature within the range of 15 °Ci4o 30 °C and at a RH between 10 % a
her ranges are specified in the relevant application part of the ISO and IEC 80369 serie

paratus

wing shall be used (see Figure B(1):
onnector, under test.

ppropriate reference)connector, as specified in the relevant application part of the I§
d the ISO 18250 series for the leakage test method, to be assembled to the connector under

means to simultaneously apply an axial force of 27,5 N and torque of 0,12 N-m, or more if|
levant application part of the ISO and IEC 80369 series and the ISO 18250 series.

meéans to contain and pressurize air to the specified test pressure. Pressures specifi

into the
.

esting, precondition the connector under test at (20 = 5) °C and {(507* 10) % relative humidgity (RH)

FTOSCOpic

hd 70 %,
and the

0 80369
test.

required

bd in the

applicati

pra-parts of the ISO and IEC 80369 series and the ISO 18250 series are gauge pressures.

B.3.5 A means of measuring and displaying the elapsed time with an accuracy of # 1 s.

B.3.6 A means of measuring the applied gauge pressure with an accuracy of + 0,3 % of the applied
pressure.

B.3.7 A means to achieve the test volume specified in the relevant application part of the ISO 80369 series

and the |

S0 18250 series.

© IS0 2024 - All rights reserved
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NOTE The test volume is the total volume of the connected system under pressure or vacuum, including small-
bore connector and measuring equipment. Potential methods to determine the test volume can be based on e.g. a
dimensional calculation or a measurement of the amount of water that the connected system can hold or a combination
of these.

B.3.

B.3.

8 Astop valve.

9 A means to seal the connector under test at its open end.

An automated pressure decay leak test system may be substituted for any or all items B.3.4, B.3.5, B.3.6,
B.3.7,B.3.8.

Key

O N O Ul A W N

Apparatug shall be made of &material that is sufficiently rigid to provide accurate and repeatable test results.

B.4 Proecedure

a)

means to seal the connector under test
conngctor under test

apprppriate reference connector

stop-valve

presgure source

presgure-measuring device, e.g. almanometer
test yolume

means to achieve the test yolume

Eigure B.1 — Example test apparatus for leakage by pressure decay

Seal the through bore of the connector under test prior to step c).

b) Assemble the connector under test to the appropriate reference connector, both connectors being dry, as

follows, unless otherwise specified in the relevant application part of the ISO and IEC 80369 series or
ISO 18250 series.

1) For a non-locking (slip) connector, assemble by applying an axial force of between 26,5 N and 27,5 N.
Then, while continuing to apply the axial force, rotate the connector under test with a torque not
exceeding 0,10 N-m to give a rotation not exceeding 90°. Hold the force and torque for 5 s to 6 s and
then release.

© IS0 2024 - All rights reserved
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2) For a locking connector, assemble by rotating the collar of the connector under test to a torque of
between 0,08 N-m and 0,12 N-m. Then, while continuing to apply the torque, apply an axial force of
between 26,5 N and 27,5 N. Hold the force and torque for 5 s to 6 s and then release.

c¢) Apply the pressure specified in the relevant application part of the ISO and IEC 80369 series and the
[SO 18250 series and close the valve.

d) Record the starting pressure and start the timing device.

e) After the test period specified in the relevant application part of the ISO and IEC 80369 series and the
[SO 18250 series, record the end pressure and the elapsed time.

f) Calculate the difference between end pressure and start pressure.

g) Determine whether the change in pressure as an absolute value exceeds the value spédified in the
releyant application part of the ISO and IEC 80369 series and the ISO 18250 series.

B.5 Test report

Prepare f test report that:

a) specffies testing was performed according to this document (i.e. ISO 80369-20:2024, Annex B);
b) identifies the date of the testing;

c) identifies the connectors under test;

d) idenfifies the number of connectors tested;

e) identifies the preconditioning and environmental test-¢onditions;
f) identifies the reference connector used;

g) identifies the applied pressure used;

h) idenftifies the acceptance criterion;

i) idenfifies any deviations from the proeedure;

j)  identifies any unusual features-observed;

k) idenfifies the test volumeused as defined in Figure B.1;

1) discloses the test period;
m) discloses the pressure change during the test period according to Clause B.4, f);

n) discloses whéther the acceptance criterion is met.

© IS0 2024 - All rights reserved
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Annex C
(informative)

Falling drop positive-pressure liquid leakage test method

Clause A.2 contains guidance and rationale for this Annex.

C.1 Principle

A connec|
for the tq

C.2 Te

C2.1 1

Prior to
24 h. Pre

C.2.2 H

Perform
unless of

ISO 18250 series.

C.3 Ap
The follo

C31 d

C.3.2 A
series an

C.3.3 A
by the re

C3.4 A

for is assembled to a reference connector. Water is introduced into the connection atd prg
st period to demonstrate that no water leaks from the connection.

st conditions

est sample preconditioning

esting, precondition the connectors under test at (20 = 5) °C and (50 * 10) % RH for not
conditioning need not be performed for a connector made fromon-hygroscopic materials|

nvironmental test conditions

tests at a temperature within the range of 15 °C to230 °C and at a RH between 10 % a
her ranges are specified in the relevant application part of the ISO and IEC 80369 serie

paratus

wing shall be used.
onnector, under test.

ppropriate reference connector, as specified in the relevant application part of the IS
d the ISO 18250 seriés for the leakage test method, to be assembled to the connector under

means to simultaneously apply an axial force of 27,5 N and torque of 0,12 N-m, or more if|
levant application part of the ISO and IEC 80369 series and the ISO 18250 series.

means-to contain pressurized water and maintain the specified test pressure.

ssurized

less than

hd 70 %,
and the

0 80369
test.

required

C.3.5 A

means of measuring the applied pressure with a minimum accuracy of + 0,3 % of th

P applied

pressure

C.3.6 A means of measuring and displaying the elapsed time with an accuracy of # 1 s.

C.3.7 Distilled or potable water. The water may be dyed with methylene blue.

© IS0 2024 - All rights reserved
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C.4 Procedure

Assemble the connector under test to the appropriate cone or socket reference connector, both connectors
being dry.

1) For a non-locking (slip) connector, assemble by applying an axial force of between 26,5 N and 27,5 N.
Then, while continuing to apply the axial force, rotate the connector under test with a torque not
exceeding 0,10 N-m to give a rotation not exceeding 90°. Hold the force and torque for 5 s to 6 s and
then release.

2) For a locking connector, assemble by rotating the collar of the connector under test to a torque of
between 0,08 N-m and 0,12 N-m. Then, while continuing to apply the torque, apply an axial force of

b La Walll b N 1 1. 27 o AL LI 11 .l L e L | b Vel 1l 1
PCLWCECTIL 20,0 IN dIIU 47,0 IN. TITUIU LIIT TUTCE dIIU TUTQUC TUT O 5 TUU 5 dIIU LTI TTITAST.
duce water into the assembly to expel the air.

re that the outside of the connector assembly is dry.

r pressure to the applied pressure specified in the relevant application parbof the ISO 803
he ISO 18250 series.

tain the pressure for the test period specified in the relevant application part of the ISO 80
he ISO 18250 series while maintaining the assembled connectors in the horizontal orient

hlly inspect for a falling drop of water from the connection during the specified test period

st report

h test report that:

fies testing was performed according to thiS’document (i.e. ISO 80369-20:2024, Annex C);
ifies the date of the testing;

ifies the connectors under test;

ifies the number of connectogs tested;

ifies the preconditioning'and environmental test conditions;

ifies the reference céonnector used;

ifies the acceptarice criterion;

ifies any deyiations from the procedure;

ifies anytinusual features observed;

disc]loses the pressure range during the test period;

the axis of assembled connectors horizontal, seal the assembly outlet and-increase thg internal

|69 series

69 series
ion.

a)
b) Intrg
¢) Ensy
d) With
wate
and
e) Mair
and
f) Visu
C.5 Te
Prepare
a) spec
b) iden
¢) iden
d) iden
e) iden
f) iden
g) iden
h) iden
i) iden
j)
k) discl
D)

oses the test period;

discloses the presence or absence of a falling drop of water within the specified test period according to
Clause C.4, f).

© IS0 2024 - All rights reserved
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NOTE

ISO 80369-20:2024(en)

Annex D
(informative)

Subatmospheric-pressure air leakage test method

Clause A.2 contains guidance and rationale for this Annex.

D.1 Pn]lncnple

Air leak

pressure
part of t
volume, {

D.2 Te

D.2.1 1

Prior to
24 h. Pre

D.2.2 H

Perform
unless of
ISO 1825

D.3 Ap
The follo
D.3.1 (

D.3.2 A
series an

D.3.3 A
by the re

ge during aspiration in a connector assembly is tested by measuring the change in stibatmn
over time after the vacuum pressure is applied to the bore of the connector. The relevant aj
he ISO and IEC 80369 series and the ISO 18250 series specifies the test conditions (e.g
he test period, the start pressure and the acceptance criterion, i.e. the maximym pressure

st conditions

est sample preconditioning

festing, precondition the connector under test at (20 + 5) 2C¢and (50 = 10) % RH for not
conditioning need not be performed for a connector madéXrom non-hygroscopic materials|

nvironmental test conditions

tests at a temperature within the range of 15™€ to 30 °C and at a RH between 10 % a
her ranges are specified in the relevant application part of the ISO and IEC 80369 serie
0 series.

paratus

wing shall be used (see Figure D.1).
onnector, under test.

ppropriate referemnce connector, as specified in the relevant application part of the I§
d the ISO 18250.series for the leakage test method, to be assembled to the connector under

means te simultaneously apply an axial force of 27,5 N and torque of 0,12 N-m, or more if|
levant.application part of the ISO and IEC 80369 series and the ISO 18250 series.

ospheric
plication
the test
change).

ess than

hd 70 %,
and the

0 80369
test.

required

D.3.4

aeyum source. Pressures specified in the application parts of the ISO and IEC 80369 serie

s and the

[SO 18250 series are gauge pressures. Rigid [iIxtures and apparatus materials (e.g. metal) should be used to
achieve accurate and repeatable test results.

At high altitudes the specified subatmospheric pressure are not always achievable. In this case measures
shall be taken to increase the ambient pressure around the connector under test.

D.3.5 A means of measuring and displaying the elapsed time with an accuracy of # 1 s.

D.3.6 A means of measuring the applied subatmospheric pressure with an accuracy of + 0,3 % of the
applied pressure.

© IS0 2024 - All rights reserved
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D.3.7 Ameans to achieve the test volume specified in the relevant application part of the ISO and IEC 80369
series and the ISO 18250 series.

NOTE The test volume is the total volume of the connected system under pressure or vacuum, including small-
bore connector and measuring equipment. Potential methods to determine the test volume can be based on, e.g. a

dimensional calculation or a measurement of the amount of water that the connected system can hold or a combination
of these.

D.3.8 Stop valve.

D.3.9 A means to seal the connector under test at its open end.

An autorhated pressure decay leak test system may be substituted for any or all items D.3.4, D.3.5, D.3.6,
D.3.7,D.3.8.

Key
meaips to seal the connector under test
conngctor under test
apprppriate reference connector
stop-valve

1

2

3

4

5  vacupm source
6  presgure-measuring deyvice,€.g. a manometer
7  test yolume

8  meai)s to achieve.the test volume

Apparatug shall be nade of a material that is sufficiently rigid to provide accurate and repeatable test results.

Figure D.1 — Example of test apparatus for subatmospheric-pressure air leakage

D.4 Procedure
a) Seal the through bore of the connector under test prior to step c).

b) Assemble the connector under test to the appropriate cone or socket reference connector, both connectors
being dry.

1) For a non-locking (slip) connector, assemble by applying an axial force of between 26,5 N and 27,5 N.
Then, while continuing to apply the axial force, rotate the connector under test with a torque not

© IS0 2024 - All rights reserved
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9
d)
e) Afte
ISO ]
f) Calc
g) Dete
reley
D.5 Te
Prepare
a) spec
b) iden
c) iden
d) iden
e) iden
f) iden
g) iden
h) iden
i) iden
j) iden
k) disc
D)
m)

ISO 80369-20:2024(en)

exceeding 0,10 N-m to give a rotation not exceeding 90°. Hold the force and torque for 5 s to 6 s and
then release.

2) For a locking connector, assemble by rotating the collar of the connector under test to a torque of
between 0,08 N-m and 0,12 N-m. Then, while continuing to apply the torque, apply an axial force of
between 26,5 N and 27,5 N. Hold the force and torque for 5 s to 6 s and then release.

Apply the subatmospheric pressure specified in the relevant application part of the ISO and IEC 80369
series and the ISO 18250 series and close the valve.

Record the starting pressure and start the timing device.

- the test period specified in the relevant application part of the ISO and IEC 80369 serie

and the

8250 series, record the end pressure and the elapsed time.
h1ate the difference between end pressure and start pressure.

rmine whether the change in pressure as an absolute value exceeds the valug specifig
ant application part of the ISO and IEC 80369 series and the ISO 18250 series:

st report

h test report that:

fies testing was performed according to this document (i.e.480 80369-20:2024 Annex D);
ifies the date of the testing;

ifies the connectors under test;

ifies the number of connectors tested;

ifies the preconditioning and environmentaltest conditions;
ifies the reference connector used;

ifies the acceptance criterion;

ifies any deviations from théprocedure;

ifies any unusual features-observed;

ifies the test volume.as defined in Figure D.1;

discloses the pressure change during the test period according to Clause D.4, f);

discloses whether the acceptance criterion is met.

ses the test peried;

bd in the

© IS0 2024 - All rights reserved
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NOTE

ISO 80369-20:2024(en)

Annex E
(informative)

Stress cracking test method

Clause A.2 contains guidance and rationale for this Annex.

E.1 Principle

A connec|
stress cr

E.2 Te

E2.1 1

Prior to
24 h. Pre

E.2.2 B

Perform
unless of

ISO 18250 series.

E.3 Ap
The follo

E3.1

E.3.2 A
IEC 8034
connecto

E.3.3 A
by the re|

E.3.4 A

tor is securely assembled to an appropriate reference connector and the connection s eval
hcking by demonstrating that it properly seals utilizing a leakage test.

st conditions

est sample preconditioning

festing, precondition the connector under test at (20 + 5) °C and (50 = 10) % RH for not
conditioning need not be performed for a connector made from(on-hygroscopic materials|

nvironmental test conditions

tests at a temperature within the range of 15 °C to230 °C and at a RH between 10 % a
her ranges are specified in the relevant application part of the ISO and IEC 80369 serie

paratus

wing shall be used.
onnector, under test.

ppropriate reference (connector, as specified in the relevant application part of the
9 series and the ISO 18250 series for the stress cracking test method, to be assemblg
under test.

means to simultaneously apply an axial force of 27,5 N and torque of 0,12 N-m, or more if|
levant application part of the ISO and IEC 80369 series and the ISO 18250 series.

means of measuring and displaying the elapsed time with an accuracy of + 10 min for at 14

pated for

less than

hd 70 %,
and the

ISO and
d to the

required

bast 48 h.

E.4 Procedure

a) Assemble the connector under test to the appropriate cone or socket reference connector, both connectors
being dry.

1) For a non-locking (slip) connector, assemble by applying an axial force of between 26,5 N and 27,5 N.
Then, while continuing to apply the axial force, rotate the connector under test with a torque not
exceeding 0,10 N-m to give a rotation not exceeding 90°. Hold the force and torque for 5 s to 6 s and
then release.

© IS0 2024 - All rights reserved
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b)

E.5 Testreport

Prepare a test report that:

a)
b)
c)
d)
e)
f)
g)
h)

ISO 80369-20:2024(en)

2) For a locking connector, assemble by rotating the collar of the connector under test to a torque of
between 0,08 N-m and 0,12 N-m. Then, while continuing to apply the torque, apply an axial force of
between 26,5 N and 27,5 N. Hold the force and torque for 5 s to 6 s and then release.

Leave the connector under test and reference connector assembled for not less than 48 h unless otherwise
specified in the relevant application part of the ISO and IEC 80369 series and the ISO 18250 series.

Confirm that the connector under test properly seals by performing a leakage test as specified in the
relevant application part of the ISO and IEC 80369 series and the ISO 18250 series. The preconditioning
process of the leakage test need not be performed.

specifies testing was performed according to this document (i.e. ISO 80369-20:2024, Annex E);
identifies the dates of the testing;

idenftifies the connectors under test;

idenftifies the number of connectors tested;

identifies the preconditioning and environmental test conditions;

identifies the reference connector used;

identifies any deviations from the procedure;

identifies any unusual features observed;

discloses the leakage test method used;
discloses the test period;
discloses the test report of the leakage testmethod used;

discloses the results of the leakage test performed according to Clause E.4, c).

© IS0 2024 - All rights reserved
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Annex F
(informative)

Resistance to separation from axial load test method

NOTE Clause A.2 contains guidance and rationale for this Annex.

F.1 Principle

The seculrity of the connection to an axial pull is determined by applying an axial separation force
the asseqnbled connector under test and the appropriate reference connector. The connection“is ex]
be maintpined.

F2 Test conditions

F.2.1 Test sample preconditioning

Prior to festing, precondition the connector under test at (20 + 5) °C afhd (50 + 10) % RH for not
24 h. Prefconditioning need not be performed for a connector made from non-hygroscopic materials
F.2.2 Environmental test conditions

Perform [tests at a temperature within the range of 15 °C4o 30 °C and at a RH between 10 % a
unless other ranges are specified in the relevant application part of the ISO and IEC 80369 serie

ISO 1825|0 series.

E3 Ap
The follo

F3.1

F.3.2 A
[EC 8036
assemblg

F3.3 A
by the re

paratus

wing shall be used.
onnector, under test.

ppropriate reference) connector, as specified in the relevant application part of the
9 series and the 1SO718250 series for the resistance to separation from axial load test met
d to the connectorunder test.

means te simultaneously apply an axial force of 35 N and torque of 0,12 N-m, or more if
levant.application part of the ISO and IEC 80369 series and the ISO 18250 series.

between
bected to

less than

hd 70 %,
and the

ISO and
od, to be

required

F.3.4 A

means of measuring and displaying the elapsed time with an accuracy of + 1 s.

F.3.5 A means of measuring the specified axial separation force.

F.4 Procedure

a) Assemble the connector under test to the appropriate cone or socket reference connector, both connectors
being dry.

1) For a non-locking (slip) connector, assemble by applying an axial force of between 26,5 N and 27,5 N.
Then, while continuing to apply the axial force, rotate the connector under test with a torque not

© IS0 2024 - All rights reserved
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b)

c¢) Conf
F5 Te
Prepare

a) spec
b) iden
c) iden
d) iden
e) iden
f) iden
g) iden
h) iden
i) iden
j)

ISO 80369-20:2024(en)

exceeding 0,10 N-m to give a rotation not exceeding 90°. Hold the force and torque for 5 s to 6 s and
then release.

2) For a locking connector, assemble by rotating the collar of the connector under test to a torque of
between 0,08 N-m and 0,12 N-m. Then, while continuing to apply the torque, apply an axial force of
between 26,5 N and 27,5 N. Hold the force and torque for 5 s to 6 s and then release.

Apply the specified axial pull force from the relevant application part of the ISO and IEC 80369 series
and the ISO 18250 series at a rate of approximately 10 N/s until the minimum specified force is reached.
Hold the axial force for the test period from the relevant application part of the ISO and [EC 80369 series
and the ISO 18250 series. Do not apply any force in other directions. For connectors with floating collar
apply the axial force to the body that includes the mating surfaces.

irm that the sealing interface of the connectors has not detached.

st report

h test report that:

fies testing was performed according to this document (i.e. ISO 8036920:2024, Annex F);
ifies the date of the testing;

ifies the connectors under test;

ifies the number of connectors tested;

ifies the preconditioning and environmental test conditions;

ifies the reference connector used;

ifies any deviations from the procedure;

ifies any unusual features observed;

ifies the applied axial pull force;

discloses the presence or absence of the complete detachment of the sealing interface of the ¢

acco

Fding to Clause F.4, c).

© IS0 2024 - All rights reserved
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NOTE

ISO 80369-20:2024(en)

Annex G
(informative)

Resistance to separation from unscrewing test method

Clause A.2 contains guidance and rationale for this Annex.

G.1 Principle

The secy
connectiq

G.2 Te

G.2.1 1

Prior to
24 h. Pre

G.2.2 H

Perform
unless of

ISO 18250 series.

G.3 Ap
The follo

G.3.1 d

G.3.2 A
IEC 8036
be assem

G.3.3 A
by the re|

G.3.4 A

rity of connection between cone and socket locking connectors is determined by-inspe
n after applying specified unscrewing torque. The connection is expected to be maintaine

st conditions

est sample preconditioning

festing, precondition the connector under test at (20 + 5) °C and (50 = 10) % RH for not
conditioning need not be performed for a connector made from(on-hygroscopic materials|

nvironmental test conditions

tests at a temperature within the range of 15 °C to230 °C and at a RH between 10 % a
her ranges are specified in the relevant application part of the ISO and IEC 80369 serie

paratus

wing shall be used.
onnector, under test.

ppropriate reference (connector, as specified in the relevant application part of the
O series and the ISO 18250 series for the resistance to separation from unscrewing test n
bled to the connectar under test.

means to simultaneously apply an axial force of 27,5 N and torque of 0,12 N-m, or more if|
levant application part of the ISO and IEC 80369 series and the ISO 18250 series.

means of measuring and displaying the elapsed time with an accuracy of + 1 s.

Cting the
.

less than

hd 70 %,
and the

ISO and
ethod, to

required

G.3.5 A means of measuring the specified unscrewing torque.

© IS0 2024 - All rights reserved
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G.4 Procedure

a)
b)
c¢) Hol
IEC §
d) Conf
G.5 Te
Prepare
a) spec
b) iden
c) iden
d) iden
e) iden
f) iden
g) iden
h) iden
i) iden
j)
k) discl

Assemble the connector under test to the appropriate cone or socket reference connector, both
components being dry.

1) Assemble by rotating the collar of the connector under test to a torque of between 0,08 N-m and
0,12 N-m. Then, while continuing to apply the torque, apply an axial force of between 26,5 N and
27,5 N. Hold the force and torque for 5 s to 6 s and then release.

Apply an unscrewing torque to the collar as specified in the relevant application part of the ISO and
IEC 80369 series and the ISO 18250 series.

the fnrqnn atthis value for the test pnrinr] cpnr‘i{:inﬂ inthe relevant nppliﬁnl'fnn parf ofth

discloses the test period;

0369 series and the ISO 18250 series. Do not apply any supplementary force in other dire

irm that the connectors have not completely separated.

st report

h test report that:
ifies testing was performed according to this document (i.e. ISO 80369-20:2024, Annex G);
ifies the date of the testing;

ifies the connectors under test;

ifies the number of connectors tested;

ifies the preconditioning and environmental test-¢enditions;
ifies the reference connector used;

ifies any deviations from the procedure;

ifies any unusual features observed;

ifies the applied unscrewing torque;

pses the presence or absence of the complete detachment of the connectors according to Clau

ISO and

rtions.
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NOTE

ISO 80369-20:2024(en)

Annex H
(informative)

Resistance to overriding test method

Clause A.2 contains guidance and rationale for this Annex.

H.1 Principle

The resis
lugs of th

H.2 Te

H.2.1 1

Prior to
24 h. Pre

H.2.2 K

Perform
unless of

ISO 18250 series.

H.3 Ap
The follo

H.3.1

H.3.2 A
IEC 8036
the connd

H.3.3 A
applicati

H.3.4 A

tance to overriding of cone and socket locking connectors is determined by observing the {
e connector under test after applying the specified torque.

st conditions

est sample preconditioning

festing, precondition the connector under test at (20 + 5) °C and (50 = 10) % RH for not
conditioning need not be performed for a connector made from(on-hygroscopic materials|

nvironmental test conditions

tests at a temperature within the range of 15 °C to230 °C and at a RH between 10 % a
her ranges are specified in the relevant application part of the ISO and IEC 80369 serie

paratus

wing shall be used.
onnector, under test.

ppropriate reference (connector, as specified in the relevant application part of the
9 series and the ISO(18250 series for the resistance to overriding test method, to be asse
pctor under test.

means to simultaneously apply an axial force of 27,5 N and torque as specified by the
pn part ofthe’ISO and IEC 80369 series and the ISO 18250 series.

means of measuring and displaying the elapsed time with an accuracy of + 1 s.

hread or

less than

hd 70 %,
and the

ISO and
mbled to

relevant

H.3.5 A means of measuring the specified overriding torque.
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H.4 Procedure

Assemble the connector under test to the appropriate cone or socket reference connector, both connectors
being dry.

1) Assemble by rotating the collar of the connector under test to a torque of between 0,08 N-m and
0,12 N-m. Then, while continuing to apply the torque, apply an axial force of between 26,5 N and
27,5 N. Hold the force and torque for 5 s to 6 s and then release.

Apply the torque specified in the relevant application part of the ISO and IEC 80369 series and the
[SO 18250 series to the connector under test, applying the unscrewing torque to the collar for connectors

a floating or rotatable collar.

the torque at this value for the test period specified in the relevant application part of ths
B0369 series and the ISO 18250 series. Do not apply any supplementary force or torqgus
‘tions.

irm that the threads or lugs of the reference connector have not completely €xtended
hds or lugs of the connector under test and that there is no cocking of the cofinectors.

st report

h test report that:

fies testing was performed according to this document (i.e~ISO 80369-20:2024, Annex H)
ifies the date of the testing;

ifies the connectors under test;

ifies the number of connectors tested;

ifies the preconditioning and environmental test conditions;

ifies the reference connector used;

ifies any deviations from the procedure;

ifies any unusual features ebserved;

ifies the applied torque;

a)
b)
with
c¢) Hold
IEC
dire
d) Conf
thre
H.5 Te
Prepare
a) spec
b) iden
c) iden
d) iden
e) iden
f) iden
g) iden
h) iden
i) iden
j) disc
k) disc
the
1) disc

ses the test periad;

ses the presence or absence of the threads or lugs of the reference connector completely o
reads or lugs of the connector under test according to Clause H.4 d);

ses thespresence or absence of cocking of the connectors such that they are not axiall

accofding'to Clause H.4 d).

b [SO and
in other

past the

Ferriding

F aligned
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NOTE

ISO 80369-20:2024(en)

Annex I
(informative)

Disconnection by unscrewing test method

Clause A.2 contains guidance and rationale for this Annex.

1.1 Principle

The abil
inspectiy

.2 Te

1.2.1 1

Prior to
24 h. Pre

1.2.2 K

Perform
other ray

ISO 1825[0 series.

1.3 Ap
The follo

.31

.3.2 A
IEC 8036
under te

1.3.3 A
by the re|

.34 A

ty to disconnect the connection using a twist of cone and socket connectors is detery

st conditions

est sample preconditioning

festing, precondition the connector under test at (20 + 5) °C and (50 = 10) % RH for not
conditioning need not be performed for a connector made from(on-hygroscopic materials|

nvironmental test conditions

Lests at a temperature within the range of 15 °C to 30:°C and at a RH between 10 % and 70
ges are otherwise specified in the relevant applicdtion part of the ISO and IEC 80369 serie

paratus

wing shall be used.
onnector, under test.

ppropriate reference (connector, as specified in the relevant application part of the
O series and the ISO 18250 series for the disconnection test method, to be assembled to the d
t.

means to simultaneously apply an axial force of 27,5 N and torque of 0,12 N-m, or more if|
levant application part of the ISO and IEC 80369 series and the ISO 18250 series.

means to measure an unscrewing torque of at least 0,24 N-m, or more if required by the

hined by

g the connection after applying the specified torque. The connection is expected te:diSconnect.

less than

0, unless
s and the

ISO and
onnector

required

relevant

applicati

pA-part of the ISO and IEC 80369 series and the [SO 18250 series.

I.3.5 A means of measuring and displaying the elapsed time with an accuracy of # 1 s.

1.4 Procedure

a) Assemble the connector under test to the appropriate cone or socket reference connector, both connectors
being dry.

1) For a non-locking (slip) connector, assemble by applying an axial force of between 26,5 N and 27,5 N.
Then, while continuing to apply the axial force, rotate the connector under test with a torque not
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exceeding 0,10 N-m to give a rotation not exceeding 90°. Hold the force and torque for 5 s to 6 s and
then release.

2) For a locking connector, assemble by rotating the collar of the connector under test to a torque of
between 0,08 N-m and 0,12 N-m. Then, while continuing to apply the torque, apply an axial force of
between 26,5 N and 27,5 N. Hold the force and torque for 5 s to 6 s and then release.

Let the assembled connectors sit for a time between 10 min and 15 min.

Apply and measure an increasing unscrewing torque to the connector under test until the connection
separates. Do not apply any supplementary force in other directions.

rd the peak torque at which the connector under test completely begins to loosen from the

pctor and confirm that the torque does not exceed the value specified in the relevantigy
of the ISO and IEC 80369 series and the ISO 18250 series.

sampling frequency of the means to measure the unscrewing torque shall be appropriate iy
ire peak torque value caused by static friction.

st report

h test report that:

fies testing was performed according to this document (i.e. [IS@Z80369-20:2024, Annex I);
ifies the date of the testing;

ifies the connectors under test;

ifies the number of connectors tested;

ifies the preconditioning and environmental;test conditions;

ifies the reference connector used;

ifies the acceptance criterion;

ifies any deviations from the procedure;

ifies any unusual features observed;

b)

)

d) Rec
conn
part

e) The
capt

.5 Te

Prepare

a) spec

b) iden

c¢) iden

d) iden

e) iden

f) iden

g) iden

h) iden

i) iden

j)

k) disc

disc:Eses the peak unscrewing torque according to Clause 1.4 d);

ses whether the:aeceptance criterion is met.
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Annex ]
(informative)

Modification of the test methods to generate variable data for

NOTE

statistical analysis

Clause A.2 contains guidance and rationale for this Annex.

J1 Prlinciple

This Any
manufact
data are

].2 Te

j2.1 1

Use the ¢t

ex provides variations to test methods of this document that create variable test data
urers who wish to perform variable testing. Statistical methods for the analysis of the var
hlso provided.

st method variations

eakage by pressure decay test method

pst method for leakage by pressure decay described in Aniex B.

Determine the upper tolerance limit of the pressure change, from the test results and confirm th

not exce
ISO 1825

J.2.2 F

The test j
of 30 s at]

a) Toa
a drq

b) Recq
c¢) Dete

Testing t
to possib

bd the value specified in the relevant application_part of the ISO and IEC 80369 serieg
0 series.

alling drop positive-pressure liquid leakage test method

method for liquid leakage in Annex C spegifies pressurizing the connection with liquid for a 1
a specific minimum pressure and inspecting for a falling drop. Then the test is stopped.

quire variable data, do not stop'the test after 30 s. After 30 s, gradually increase the presg
p forms and falls or the test sample bursts.

rd the pressure at whichrthe drop falls or the sample fails.
Fmine the lower tolerance limit from the test results and confirm that it exceeds the specificaf

b failure of conneetors manufactured from certain materials such as metal is not recomme
le damage ta the reference connector.

J.2.3 Subatmespheric-pressure air leakage test method

Use the ¢t

pst method for subatmospheric pressure air leakage described in Annex D.

for those
able test

ht it does
and the

ninimum

ure until

ion limit.

hded due

Determine the upper tolerance limit of the pressure change from the test results and confirm that it does
not exceed the value specified in the relevant application part of the ISO and IEC 80369 series and the

ISO 1825

0 series.

J.2.4 Resistance to separation from axial load test method

The test method for separation force described in Annex F specifies that the load on the samples is increased
at a rate of approximately 10 N/s for the test period specified in the relevant application part of the ISO and
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IEC 803609 series and the [SO 18250 series, limiting the axial load to the specification limit. Then the test is

stopped.

a) To acquire variable data, do not stop the test after the test period specified in the relevant application
part of the ISO and IEC 80369 series and the ISO 18250 series. After the test period, continue increasing
the load at approximately 10 N/s until the connectors separate.

b) Determine the lower tolerance limit for the separation force from the test results and confirm that it
exceeds the specification limit specified in the relevant application part of the ISO and IEC 80369 series
and the ISO 18250 series.

Testing to failure of connectors manufactured from certain materials such as metal is not recommended due

to possi

lodamacotathe raforanca connocrtar
-t 5 Ot e e e e o ECto

J.2.5 F

The test
relevant

period specified in the relevant application part of the ISO and IEC 80369 series andthe ISO 182!

limiting {
a) Toa
part
the y
b) Dete
exce
ISO
J].2.6 K
The test
for test q

series. Then the test is stopped.

a) Toa
part
the t

18250 series.

lesistance to separation from unscrewing test method

application part of the ISO and IEC 80369 series and the ISO 18250 series ds/applied for

he torque to the specification limit. Then the test is stopped.

"quire variable data, do not stop the test after the test period specified in the relevant af
of the ISO and IEC 80369 series and the ISO 18250 series. After,the-test period, gradually]
nscrewing torque until the connectors separate.

rmine the lower tolerance limit for unscrewing torque ffom the test results and confir
bds the limit specified in the relevant application part*of the ISO and IEC 80369 series

lesistance to overriding test method

method for resistance to overriding of Anfex H specifies that the unscrewing torque i
eriod specified in the relevant application-part of the ISO and IEC 80369 series and the I

‘quire variable data, do not stop-the test after the test period specified in the relevant af
of the ISO and IEC 80369 series and the ISO 18250 series. After the test period, gradually|
prque and hold for the specified test period, repeating until the connectors override.

rmine the lower tolerance limit from the test results and confirm that it exceeds the limit

b) Dete

e relevant application part of the ISO and IEC 80369 series and the ISO 18250 series.

method for unscrewing torque of Annex G specifies that the unscrewing torquejas specified in the

the test
0 series,

plication
increase

Im that it
and the

5 applied
0 18250

plication
increase

Kpecified

hded due

the value spec1f1ed in the relevant applzcatzon part of the [SO and IEC 80369 series and the ISO 18250 series.

J.3 Statistical analysis of variable data

J.3.1 Test for normality

a) The test data should be analysed for normality per ISO 5479.

b) If the data departs from the normal distribution, then the data should be transformed if possible using
one of many available transforms such as a logarithmic, exponential, Box-Cox, or Johnson transform.
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c) Iftransformation does not produce normally distributed data, then distribution-free methods should be
used to determine the tolerance limits.

d) Most modern statistical software packages have incorporated tests for normality as well as multiple
transformations for normalizing non-normal data. The use of one of these software packages for
analysis of the test results is recommended.

].3.2 Tolerance limit calculation

a) Calculate the one-sided upper tolerance limit (UTL) or lower tolerance limit (LTL) per the methods
detailed in ISO 16269-6:2014. A brief summary of the method is described here.

b) Ast
of th

distribution is above (u - ko). If this lower tolerance interval limit is above the lower spée

limit, then the specification passes. The same logic holds for the upper specification criterion s

for a

c¢) The

“wn “w,n

two-sided specification, simply changing the “-” to “+” or “+”.

ronfidence level (1 - a) and proportion (p) of the population used to calculatethe tolerar

shoulld be determined per the manufacturer’s standard operating procedures. (}1x@) and (p) are

dete

d) Usin
size

'mined by the risk associated with failure of the connector in the intendedapplication.

b the appropriate table from Annex C or Annex D in ISO 16269-6:2014, determine k from th
(n), (1 - a), and (p). Separate k factors are presented depending on‘the characteristic having

two-sided specification.

e) Calc
f) The
g) Most

11ate the sample mean (X ) and sample standard deviation{s).

ipper or lower tolerance limit is determined from the fermula X * k-s.

use ¢f one of these software packages for analysis of the test results is recommended.

NOTE

Tabled k factors are calculated using the inverse cumulative distribution function for the n

least (p)
tification
s well as

ce limits
typically

e sample
b a one or

modern statistical software packages have incorporated the calculation of tolerance limits. The

n-central

t distribufion and therefore assume that the data are normally distributed. Violations of this assumption} can give
biased regults.
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