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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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

electrotec

hnical standardization.

The procq
described
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editorial 1
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patentrig
patent rig
the ISO lis|

Any trade
constitute

For an ex

dures used to develop this document and those intended for its further maintenance
in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed-for
ypes of ISO documents should be noted. This document was drafted in accordance|with
ules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

nts. ISO shall not be held responsible for identifying any or all such patentgaights. Details of 3
hts identified during the development of the document will be in the Introduction and/or
t of patent declarations received (see www.iso.org/patents).

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

planation on the meaning of ISO specific terms and{expressions related to conform

assessmeipt, as well as information about ISO’s adherence to the W'TO principles in the Technical Barri

to Trade (

[BT), see the following URL: Foreword — Supplementary information.

The comnpittee responsible for this document is ISO/TC"210, Quality management and correspond

general as|
for voting

ISO 80369
gases in hd

— Part1]
Part 3
Part §
Part 4
Part 7
Part 2

The follow

pects for medical devices, and IEC/SC62D, Electromedical equipment. The draft was circula
to the national bodies of both ISO and IEC.

consists of the following parts, under the general title Small-bore connectors for liquids d
althcare applications

: General requirements

: Connectors for enteral gpplications

: Connectors for limb cuff inflation applications

: Connectors for heuraxial applications

' Connectors'With 6% (Luer) taper for intravascular or hypodermic applications
0: Common test methods

[ing'parts are under preparation:

is drawn to the possibility that some of the elements of this document may/be the subject

hre
the
Lhe

of

iny
on

not

ity
Ers

ing
fed

ind

— Part 2: Connectors for breathing systems and driving gases applications

An additional part on Connectors for urethral and urinary applications is planned.
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Introduction

In this part of ISO 80369, the following print types are used:

In

requirements and definitions: roman type;

informative material appearing outside of tables, such as notes, examples, and references:
type. Normative text of tables is also in a smaller type;

terms defined in ISO 80369-1 and Clause 3: small capitals.

:2015(E)

in smaller

Lhis part of ISO 80369, the conjunctive “or” is used as an “inclusive or” so a statement. i§

combination of the conditions is true.

Th
Pa

An
thd

Th

e verbal forms used in this International Standard conform to usage described in'1SO/IEC |
't 2, Annex H. For the purposes of this part of ISO 80369, the auxiliary verb

“shall” means that compliance with a requirement or a test is mandatary-for compliancg
part of ISO 80369,

“should” means that compliance with a requirement or a test is recommended but is not 1
for compliance with this part of ISO 80369, and

“may” is used to describe a permissible way to achieve campliance with a requirement o1

asterisk (*) as the first character of a title or at the beginning of a paragraph or table titlg
t there is guidance or rationale related to that item itAnnex A.

e following paragraph is directed to authoritigs with jurisdiction and is not intended t

clipical implementation.

Th
ma
nej
red
thd
tha

yes

Th
of 1

Du
vel
int
reg
ME

©lI

b attention of Member Bodies and National Committees is drawn to the fact that ¢
nufacturers and testing organizationssmight need a transitional period following public
v, amended or revised ISO or IEC publication in which to make products in accordance wit
uirements and to equip themselves for conducting new or revised tests. It is the recomme
committee that the content of this publication be adopted for implementation nationally
n three years from the date-of publication for equipment newly designed and not earliel
irs from the date of publication for equipment already in production.

spartofISO 80369 describesthe common TESTMETHODS for evaluatingthe performancereq
he SMALL-BORE CONNECTORS specified in this series.

fring the development of the ISO 80369- series, it became evident that many of the TEST MET
y similar for€ach of the APPLICATIONS. It was therefore decided to standardize all the TEST

ognized that not all CONNECTORS can be evaluated using each TEST METHOD in this part
THOBRS applicable to each CONNECTOR are specified in the respective part of the ISO 80369

p a separate part of the series to prevent unnecessary duplication and minor differences

rue if any

Directives,

with this

handatory

test.

indicates

o address

pquipment
ation of a
h the new
ndation of
hot earlier
than five

uirements

HODS were
METHODS
. It is also
The TEST
series.
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INTERNATIONAL STANDARD

ISO 80369-20:2015(E)

Small-bore connectors for liquids and gases in healthcare

applications —

Part 20:

Common test methods

1 | *Scope

This part of ISO 80369 specifies the TEST METHODS to evaluate the performance requirements for SMALL-
BORE CONNECTORS specified in the ISO 80369- series.

2 [ Normative references

The following documents, in whole or in part, are normatively referéenced in this documett and are
indispensable for its application. For dated references, only thé)edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applieg.

NO[TE1  The way in which these referenced documents arexcited in normative requirements detgrmines the
extlent (in whole or in part) to which they apply.

NO[TE 2  Informative references are listed in the bibliography.

ISQ) 14971:2007, Medical devices — Application of risk management to medical devices

IS 80369-1:2010, Small-bore connectors(for liquids and gases in healthcare applications |— Part 1:
General requirements

3 | Terms and definitions

For the purposes of this doguméent, the terms and definitions given in ISO 80369-1:2010, ISO 14971:2007,
andl the following apply.

3.1

TEST METHOD

definitive PROGEDURE for evaluating CONNECTORS that produces a test result

3.2

TYPE TEST

tedt on\a representative

[SOURCE: IEC 60601-1:2005, definition 3.135]

4

TEST METHODS for SMALL-BORE CONNECTORS

Table 1 contains thelist of TESTMETHODS and their corresponding Annexincluded in this part of ISO 80369.

© ISO 2015 - All rights reserved
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Table 1 — TEST METHODS and corresponding Annex of this part of ISO 80369

Test method Annex

Leakage by pressure decay Annex B
Positive pressure liquid leakage Annex C
Subatmospheric-pressure air leakage Annex D
Stress cracking Annex E
Resistance to separation from axial load Annex F
ResistancqTo Separation fTom Unscrewing ATMEX G
Resistancq to overriding Annex H
Disconnecfion by unscrewing Annex 1
Modificatipn of the TEST METHODS to generate variable data for statistical Annex ]
analysis

NOTE MANUFACTURERS can use the modified TEST METHODS of Annex J.

2 © IS0 2015 - All rights reserved
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Annex A
(informative)

Rationale and guidance

:2015(E)

A.

Th
thq
its
be

ne

Th
AP
as
acq

Many of the TEST METHODS in this part of ISO 80369 were extracted from the SO 594- series of s

Th
TE

Th
ISQ
Tes

NO
req

appropriate mating connectors.

A.
Th

angl subclauses of this part of ISO 80369 to which they refer. The numbering is, therefore, not co

Cls

Th
reg
acq

Gemreral guidance
s annex provides a rationale for some requirements of this part of ISO 80369 and(is in

development. An understanding of the rationale underlying these requireménts is con

fessitated by those developments.

PLICATION in this part of ISO 80369. The TEST METHOD annexes inthis part of ISO 8036
pecific test PROCEDURE for a TYPE TEST, but allow for modification to specific test con
eptance criteria as necessary for each APPLICATION.

e committee attempted to minimize changes to these.TEST METHODS. However, changes we
5T METHODS which contained subjective acceptancecriteria.

b assembly PROCEDURE in each Annex mimigs the assembly PROCEDURE that was extra
594. An additional clarification was made f6r CONNECTORS with a floating or rotatable loc}
t sample preconditioning and environmental test condition requirements were added to ez

TE Manufacturer should also €dnsider performing functional performance testing
resentative sample of the SMALL-BORE CONNECTOR being evaluated with a representative

D

Rationale for particular clauses and subclauses

e clauses and subclatises in thisannex have been numbered to correspond to the numbering of {

use 1 Scope

b ease_ofvassembly TEST METHOD that was part of the ISO 594- series has been rem
uirement from the APPLICATION parts of ISO 80369 and is not present in this part of ISO §
eptance criterion of the ISO 594- series for ease of assembly was subjective. It was underc

ended for

se who are familiar with the subject of this part of ISO 80369, but who have not/participated in

Kidered to

essential for their proper application. Furthermore, as clinical practice and.téchnology change, it is
believed that a rationale for the present requirements will facilitate any revision-ef this part of

[SO 80369

b committee attempted to harmonize the functional TEST METHODS for the CONNECTORS of each

D describe
ditions or

tandards.
"e made to

cted from
ing collar.
ich Annex.

F using a
sample of

he clauses
nsecutive.

oved as a
0369. The
efined for

a s

andardized TEST METHOD ie “q c:\ficfnr‘fnry fit” is not rnppafnh]p Fnrﬂ'\nrmnrp’ the in

ent of the

ease of assembly test was to ensure that the USER can complete the CONNECTION using the mating halves
of the CONNECTOR. This requirement is satisfied by the requirement for usability validation for all new
connectors being added to ISO 80369. Therefore, the ease of assembly TEST METHOD has been omitted

fro

m the ISO 80369- series of standards.

This part was given the -20 designation to leave space for CONNECTORS in new APPLICATIONS that might

be

developed in the future using the numbers ISO 80369-8 through ISO 80369-19.

Test conditions

Subclause 2 in each TEST METHOD includes preconditioning and environmental test requirements.

© ISO 2015 - All rights reserved
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Temperature and humidity preconditioning requirements from ISO 594-1 and ISO 594-2 also 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 temperature range specified for testing is identical to that specified in ISO 594-1 and ISO 594-2.
However, it is permitted to utilize different ranges if specified in the relevant application part of these
series of standards, to evaluate the performance of CONNECTORS exposed to heated solutions and
outdoor conditions.

Annex B Leakage hy pressure decay TEST METHOD

This presqure decay TEST METHOD is a new TEST METHOD that was not part of the former [SO 594-'ser]es.
However, |t is based upon the informative liquid leakage TEST METHOD of ISO 594-1:1986, Annex-A.

Formula B.1

Formula B.1 utilized in this TEST METHOD is derived from ISO 594-1:1986, AnneX-A. The followjng
paragraplis are adiscussion of the derivation of Formula B.1 and practicalities of theusage of this formila.

Formula B.1 yields a leakage index as opposed to a more traditional leak rate’(mass or volume oyer
time). In a common leak test, the leak rate is proportional to the applied préssure, requiring the initial
applied prssure to be tightly specified in order to compare results from ofie test to another. To eliminpte
this discr¢pancy, Formula B.1 includes a term (1/tp) which normaljzes$ the results, making all resylts
comparable to the requirement regardless of different initial appliéd pressures.

The results from Formula B.1 are approximated from a linearkpréessure versus time law instead of the
exact exppnential relationship that occurs for a compressible fluid and rigid container. Because of this
derivatior], the error between the exact and approximated pressure versus time equations is less than
4 % whenl|the recorded pressure decay does not exceed22 % of the starting pressure.

Formula Bl 1 neglectsatemperature correction. Withinthe specified range of test condition temperatufges,
15°Cto 25°C, the error is less than + 1 %, which js'noticeably less than the expected variability range[for
a common product, as well as the effects of the linear approximation for pressure decay.

In this TE$T METHOD the use of a compressible fluid, usually air or other gases, is preferable to liquiids
because tlhe test, when performed with fluids that are considered incompressible, is strongly biased| by
the artifagt of the elastic complianée of the components of the connection under test. In this case, the
true effect of the leaking orifice canhot be detected.

Annex C Falling drop.positive-pressure liquid leakage TEST METHOD
This liquid leakage TEST'WETHOD is performed in the same manner as in the [SO 594- series.
Annex D Subatmospheric-pressure air leakage TEST METHOD

This subatmospheric-pressure air leakage TEST METHOD is a new TEST METHOD that was not part of the
former ISQ) 594- series. The ISO 594- series TEST METHOD for subatmospheric-pressure (ISO 594-1, .3
and [SO 594253 Fereatesanunspecified-subatimespherictestpressure-and-asks-the-observertotook
for continued formation of bubbles of an unspecified size. The TEST METHOD included in this part of
ISO 80369 was developed during the committee drafts of ISO 80369-2 and ISO 80369-6.

Formula D.1
See also rationale for Formula B.1.
Annex E Stress cracking TEST METHOD

This stress cracking TEST METHOD is performed in the same manner as in the ISO 594- series. The
acceptance criteria have been changed to require passing a functional leak test after the stress cracking
test has been performed.

4 © IS0 2015 - All rights reserved
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Annex F Resistance to separation from axial load TEST METHOD

:2015(E)

This resistance to separation from axial load TEST METHOD is performed in the same manner as in the
[SO 594- series. The title and principle have been elaborated to describe the intent of the test.

Annex G Resistance to separation from unscrewing TEST METHOD

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

Annex H Resistance to overriding TEST METHOD

Thjs resistance to overriding TEST METHOD is performed in the same manner as the ISO 5943[series.
Annex I Disconnection by unscrewing TEST METHOD

Thjs disconnection by unscrewing TEST METHOD replaces the TEST METHOD described in the ISO 594-
setjies to account for locking, non-locking (slip) and rotating-collar connectors/it’is intended| to ensure
thqt CONNECTORS, which can be connected and disconnected multiple times(per day, can be syccessfully

dig

Annex ] Alternate TEST METHODS to generate variable datafor statistical analysi$

connected by the USER.

dified to become variable data TEST METHODS.

ribute data tests are more commonly known as pass/failtests. Attribute data tests can only
he specification is met. They provide no indication ofhow the CONNECTOR fails and typica
irge sample size to have the same statistical power<ds an equivalent variable data test.

iable data tests are those tests that producg*a quantifiable result such as the force r¢

CONNECTOR fails, provide a numerical result that can be statistically analysed, and typica

Itiple TEST METHODS in this part of ISO 80369 are written as attribute data TEST METHODS that can be

Hetermine
ly require

pquired to

arate the CONNECTORS or the actual leak ratée? Variable data test results determine the value at which

ly require

maller sample size to have the same statistical power as equivalent attribute data test resylts.

© ISO 2015 - All rights reserved
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Annex B
(normative)

*Leakage by pressure decay TEST METHOD

B.1 Pri

The CONNJ

in the rele

specified |

B.2 *Te

B.2.1 T¢

Prior to t
humidity

non-hygrg

B.2.2 Environmental test conditions

Perform t
25 % and

B.3 Apj

a) them

b) the aj

for th

c) ameans to simultaneously(@pply an axial force of 27,5 N and torque of 0,12 N-m, or more if requi
by the

d) a mes3
appar

f) ame

e) a mest of measuring and displaying the elapsed time with an accuracy of + 1 s;

Iciple

cTorundertestisassembledtoanappropriatereference CONNECTOR. The medium, as$pecif]
vant APPLICATION part of this series, is introduced into the CONNECTION and pressurizéd to
bressure.

st conditions

st sample preconditioning

bsting, precondition the CONNECTOR under test at 20 °C + 5 €€"and 50 % + 10 % relat
for not less than 24 h. Preconditioning need not be perforimed for a CONNECTOR made fr
scopic materials.

bsts at a temperature within the range of 15 °Cite 30 °C and at a relative humidity betwyg
b5 %, unless other ranges are specified in the-relevant APPLICATION part of ISO 80369.

paratus

hle or female CONNECTOR under test;
propriate reference CONNECTOR, as specified in the relevant APPLICATION part of ISO 803
e leakage TEST METHOD, t@ be assembled to the CONNECTOR under test;

relevant APPLICATYON part of ISO 80369;

ns to containand pressurize the medium to the specified test pressure. Rigid fixtures 3
atus materials (such as metal) should be used to avoid inaccurate test results;

s.ofmeasuring the applied pressure with a minimum accuracy of 0,3 %;

ied
Lhe

ive

1901

69

red

nd

g) astop valve;

h) aleak-proof plug.

An automated pressure decay leak test system may be substituted for any or all items d), €), f), and g).

B.4 Procedure

a) Assemble the CONNECTOR under test to the appropriate male or female reference CONNECTOR, both
CONNECTORS being dry.

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=91ec9a5431b011b398827410206107e3

b)

d)

f)

g)
h)

EX
ap

ISO 80369-20

:2015(E)

For a non-locking (slip) CONNECTOR, assemble by applying an axial force of between 26,5 N and

27,5 N for 5 s to 6 s while rotating the CONNECTOR under test to a torque of between 0,0
0,10 N-m and a rotation not exceeding 90°.

8 N'm and

For a locking CONNECTOR with fixed threads, assemble by applying an axial force of between 26,5 N
and 27,5 N for 5 s to 6 s while rotating the CONNECTOR under test to a torque of between 0,08 N-m

and 0,12 N-m.

For a CONNECTOR with a floating or rotatable collar, assemble by introducing the mating features
(i.e. CONNECTOR taper) together with an axial force of between 26,5 N and 27,5 N for 5 s to 6 s while

rotating the collar of the CONNECTOR under testto a torque of between 0 08 N-m and 012 N-m.

Seal the outlet bore of the CONNECTOR under test.

Apply the medium at the applied pressure specified in the relevant APPLICATIONpdrt of
to the assembly through the bore and close the valve.

Record the test pressure and start the timing device.

After the hold period specified in the relevant APPLICATION part ofISO 80369 and reco
pressure and time.

Calculate the change in test pressure.

Calculate the leakage rate, L on the basis of Formula B.1.

L isthe the leakage rate, in Pa:m3/s;

Pa;
tp isthe test pressure at the start of the test, in Pa;
v isthe volume fromrthe valve to the test specimen, in m3;
Ap 1is the pressureehange during the test period, in Pa;
At is the testperiod, in s.

AMPLE At a specified pressure of 300 kPa, a test pressure of 310 kPa (gauge) and a total volur]
Fessure drop of 10 kPa (gauge) is established within a period of 25 s.

“\3x10° 6 _1x10*

L 0,0039 Paxm3 /s

SO 80369

d the test

(*B.1)

sp is the lower limit of test pressute as specified in the relevant application part of ISO $0369, in

he of 10 ml,

(B.2)

x10x10 7 x =
5 oY

3,Ix10 0

k) Verify that the leakage rate does not exceed the value specified in the relevant APPLICATION part

of ISO 803609.

B.5 Testreport

Prepare a test report that

specifies testing was performed according to ISO 80369-20, Annex B,

identifies the CONNECTORS under test,

© ISO 2015 - All rights reserved
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— identifies the number of CONNECTORS tested,
— identifies the type of medium used,

— identifies the applied pressure used,

— identifies the acceptance criterion,

— discloses the measured test pressure,

— discloses the volume of the test apparatus,

— disclofses the pressure drop during the test period,
— disclofses the hold period of the test, and

— discloses the calculated leakage rate.

8 © IS0 2015 - All rights reserved
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Annex C
(normative)

Falling drop positive-pressure liquid leakage TEST METH

:2015(E)

oD

pre

C.’

C.2

Pri
hu
no

C.?

Pel
25

.3 Apparatus

Principte

ONNECTOR is assembled to a reference CONNECTOR. Water is introduced into the CONNE
ssurized for the hold period.

P *Test conditions

.1 Test sample preconditioning

or to testing, precondition the CONNECTORS under test at 20 %C*¢”5 °C and 50 % * 10
midity for not less than 24 h. Preconditioning need not be performed for a CONNECTOR 1]
1-hygroscopic materials.

.2 Environmental test conditions

form tests at a temperature within the range of 15 °C to 30 °C and at a relative humidit
% and 65 %, unless other ranges are specified ihthe relevant APPLICATION part of ISO 803

the male or female CONNECTOR undeér test;

the appropriate reference CONNECTOR, as specified in the relevant APPLICATION part of
for the leakage TEST METHOD, to be assembled to the CONNECTOR under test;

a means to simultanedusly apply an axial force of 27,5 N and torque of 0,12 N-m, or more i
by the relevant APPLICATION part of ISO 80369;

ameans to contaih and pressurize water to the specified test pressure. Rigid fixtures and
materials (such as metal) should be used to avoid inaccurate test results;

a meansof measuring the applied pressure with a minimum accuracy of 0,3 %;

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

CTION and

o relative
hade from

y between
69.

SO 80369

f required

Apparatus

distilled or potable water. The water may be dved with methylene blue.

C.4 Procedure

a)

b)

Assemble the CONNECTOR under test to the appropriate male or female reference CONNECTOR, both

CONNECTORS being dry.

For a non-locking (slip) CONNECTOR, assemble by applying an axial force of between 2

6,5 N and

27,5 N for 5 s to 6 s while rotating the CONNECTOR under test to a torque of between 0,08 N-m and

0,10 N-m and a rotation not exceeding 90°.

© ISO 2015 - All rights reserved
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c) Foralocking CONNECTOR with fixed threads, assemble by applying an axial force of between 26,5 N
and 27,5 N for 5 s to 6 s while rotating the CONNECTOR under test to a torque of between 0,08 N-m
and 0,12 N-m.

d) For a cONNECTOR with a floating or rotatable collar, assemble by introducing the mating features
(i.e. CONNECTOR taper) together with an axial force of between 26,5 N and 27,5 N for 5 s to 6 s while
rotating collar of the CONNECTOR under test to a torque of between 0,08 N-m and 0,12 N-m.

e) Introduce water into the assembly to expel the air.

f) Ensure that the outside of the CONNECTOR assembly is dry.

g) Withtheaxisofassembled CONNECTORS horizontal, seal the assembly outletand increase the interpal
water|pressure to the applied pressure specified in the relevant APPLICATION part of [SO 803609.

h) Maintfain the pressure for the hold period specified in the relevant ApPLICATION part bf 1SO 80369
whilelmaintaining the assembled CONNECTORS in the horizontal orientation.

i) Visually inspect for a falling drop of water from the CONNECTION during the spegified hold periof.

C.5 Testreport
Prepare aftest report that

— specifies testing was performed according to ISO 80369-20, Ahnex C,

— identiffies the connectors under test,

— identiffies the number of connectors tested,

— identiffies the applied pressure used,

— identiffies the acceptance criterion,

— discloses the measured test pressure,

— disclofses the hold period of the test,

— disclofses the presence or absence of a falling drop of water within the specified hold period, and

— discloses reference CONNEGTOR figure number used for testing.

10 © IS0 2015 - All rights reserved
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D.t—Primrciple

Aj

—

1

sulpatmospheric pressure over time after the vacuum pressure is applied to the bore-of'the cd

D.

D.’

Pri
hu
no

D.’

Pel
25

e)

.3 Apparatus

ISO 80369-20

Annex D
(normative)

Subatmospheric-pressure air leakage TEST METHOD

:2015(E)

leakage during aspiration in a CONNECTOR assembly is tested by measuring(the

P *Test conditions

P.1 Test sample preconditioning

or to testing, precondition the CONNECTOR under test at 20 °€ %5 °C and 50 % * 10
midity for not less than 24 h. Preconditioning need not be performed for a CONNECTOR 1]
1-hygroscopic materials.

.2 Environmental test conditions

form tests at a temperature within the range of 15 °C to 30 °C and at a relative humidit
% and 65 %, unless other ranges are specified ihthe relevant APPLICATION part of ISO 803

the male or female CONNECTOR undeér test;

the appropriate reference CONNECTOR, as specified in the relevant APPLICATION part of
for the leakage TEST METHOD, to be assembled to the CONNECTOR under test;

a means to simultanedusly apply an axial force of 27,5 N and torque of 0,12 N-m, or more i
by the relevant APPLICATION part of ISO 80369;

a vacuum source;

subatmospheéric pressure as specified in the relevant APPLICATION part of this series.

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

change in
NNECTOR.

v relative
hade from

y between
69.

SO 80369

f required

EXAMPLE A syringe in accordance with ISO 7886-1 or a syringe capable of producing and holding

f)

ameans of measuring the applied subatmospheric pressure with a minimum accuracy of

+0,3 %;

g)
h)
An

a stop valve;
a leak proof plug.

automated pressure decay leak test system may be substituted for items d), e), f), and g).

If a digital pressure gauge is used with manual recording of data, the gauge may incorporate some form
of a data stabilization algorithm to facilitate easy reading of the digital display.

© ISO 2015 - All rights reserved
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D.4 Procedure

a) Assemble the CONNECTOR under test to the appropriate male or female reference CONNECTOR, both
CONNECTORS being dry.

b) For a non-locking (slip) CONNECTOR, assemble by applying an axial force of between 26,5 N and
27,5 N for 5 s to 6 s while rotating the CONNECTOR under test to a torque of between 0,08 N-m and
0,10 N-m and a rotation not exceeding 90°.

c) Foralocking CONNECTOR w1th flxed threads, assemble by applymg an axial force of between 26,5 N and

27,5

the co
e) Asse

f) Thein

vacuum source) shall not exceed 25 ml.

g) Sealt

h) Apply]
close

i) Recor

j) After
press

k) Calcu

—XVXx— (*L

1) Calcu
L=>
tp
where
L is

tp is
v S

Ap is

is|the leakage rate;

is|the specified meminal subatmospheric test pressure;

llar of the CONNECTOR under test to a torque of between 0,08 N-m and 0,12 N-m,
ble the subatmospheric-pressure air leak test apparatus as shown in Figure BJ1.

ternal volume of the leak test apparatus on the test sample side of the step.valve (opposite

he outlet bore of the CONNECTOR under test so that it is airtight.

the subatmospheric pressure specified in the relevant APPEICATION part of ISO 80369 3
the valve.

d the pressure and start the stopwatch.

the hold period specified in the relevant ApPLIEATION part of ISO 80369 and record
ire and time.

ate the change in pressure.

ate the leakage rate, L, on the basis of Formula D.1.

Ap
At

the actual'subatmospheric test pressure at the start of the test;
the volume, in cubic meters, between the valve and the test specimen;

the pressure change during the test period;

Fes
ng

Lhe

nd

he

1)

At the test period.

EXAMPLE

I =

—4x10%

Ataspecified subatmospheric pressure of 40 kPa (gauge), a test subatmospheric pressure of 39 kPa
(gauge) and a total volume of 10 ml, a pressure change of 10 kPa (gauge) is established within a period of 25 s, or

1x10%

x10x107° x

~3,9x10% 25

12

(D.2)
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L=0,0041Pa-m3/s (D.3)
Where a range is specified in the relevant APPLICATION part of this series, the nominal value is the mean
value between the range values. For example, 84 kPa.

m) Verify that the leakage rate does not exceed the value specified in the relevant APPLICATION part
of ISO 80369.

e
YA 5// ]

Key

1 | leak-proof plug

2 | CONNECTOR under test

3 | reference CONNECTOR

4 | stop-valve

5 | vacuum source, e.g. a §yringe

6 | pressure-measuringdevice, e.g. a manometer

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

D.b Test report

Prepare a test report that

— specifies testing was performed according to ISO 80369-20, Annex D,
— identifies the CONNECTORS under test,

— identifies the number of CONNECTORS tested,

— identifies the applied pressure used,

— identifies the acceptance criterion,

— discloses the volume of the test apparatus,

© IS0 2015 - All rights reserved 13
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— discloses the hold period of the test,
— discloses the pressure at the start and end of the test, and

— discloses the calculated leak rate.

14 © IS0 2015 - All rights reserved
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Annex E
(normative)

Stress cracking TEST METHOD

:2015(E)

evd

E.]

E.Z
Pri

hu
no

E.?

Pel
25

d)

E.4

.3 Apparatus

Principte
ONNECTOR is securely assembled to an appropriate reference CONNECTOR and the(GONN

luated for stress cracking by demonstrating that it properly seals utilizing the leak tést.

P *Test conditions

.1 Test sample preconditioning

or to testing, precondition the CONNECTOR under test at 20 °€C %5 °C and 50 % * 10
midity for not less than 24 h. Preconditioning need not be performed for a CONNECTOR 1]
1-hygroscopic materials.

.2 Environmental test conditions

form tests at a temperature within the range of 15 °C to 30 °C and at a relative humidit
% and 65 %, unless other ranges are specified ihthe relevant APPLICATION part of ISO 803

the male or female CONNECTOR undeér test;

the appropriate reference CONNECTOR, as specified in the relevant APPLICATION part of
for the stress cracking TEST\METHOD, to be assembled to the CONNECTOR under test;

by the relevant APPLICATION part of ISO 80369;

a means of measyring and displaying the elapsed time with an accuracy of + 10 min for at

Il Procedure

Assemble the CONNECTOR under test to the appropriate male or female reference CONNE

[ECTION is

o relative
hade from

y between
69.

SO 80369

a means to simultanedusly apply an axial force of 27,5 N and torque of 0,12 N-m, or more if required

least 48 h.

TOR, both

CONNECTORS being dry.

d)

For a non-locking (slip) CONNECTOR, assemble by applying an axial force of between 2

6,5 N and

27,5 N for 5 s to 6 s while rotating the CONNECTOR under test to a torque of between 0,08 N-m and

0,10 N-m and a rotation not exceeding 90°.

For a locking CONNECTOR with fixed threads, assemble by applying an axial force of between 26,5 N
and 27,5 N for 5 s to 6 s while rotating the CONNECTOR under test to a torque of between 0,08 N-m

and 0,12 N-m.

For a CONNECTOR with a floating or rotatable collar, assemble by introducing the matin

g features

(i.e. CONNECTOR taper) together with an axial force of between 26,5 N and 27,5 N for 5 s to 6 s while

rotating the collar of the CONNECTOR under test to a torque of between 0,08 N-m and 0,12

© ISO 2015 - All rights reserved
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£)

Leave the CONNECTOR under test and reference CONNECTOR assembled for not less than 48 h unless

otherwise specified in the relevant APPLICATION part of ISO 80369.

Verify that the CONNECTOR under test properly seals by performing a leakage test as specified in the
relevant APPLICATION part of ISO 80369. The preconditioning process of the leakage test need not
be performed.

E.5 Testreport

Prepare a test report that

16

specifiies testing was performed according to ISO 80369-20, Annex E,

identifies the CONNECTORS under test,

identiffies the number of CONNECTORS tested,

disclo

disclo

ses duration of the test, and

ses the results of the leakage test performed.
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Annex F
(normative)

:2015(E)

Resistance to separation from axial load TEST METHOD

Th
bet
co

F.2

F.2

Pri
hu
no

F.2

Pel
25

Primcipte

b security of the CONNECTION to an axial pull is determined by applying an axial separg
ween the assembled CONNECTOR under test and the appropriate reference..CONNE
NNECTION is expected to be maintained.

*Test conditions

.1 Test sample preconditioning

or to testing, precondition the CONNECTOR under test at 20 €G°+ 5 °C and 50 % * 10
midity for not less than 24 h. Preconditioning need not be-performed for a CONNECTOR 1]
1-hygroscopic materials.

.2 Environmental test conditions
form tests at a temperature within the range 615 °C to 30 °C and at a relative humidit
% and 65 %, unless other ranges are specifiedin the relevant APPLICATION part of ISO 803
Apparatus
the male or female CONNECTORUNder test;
the appropriate reference.CONNECTOR, as specified in the relevant APPLICATION part of
a means to simultanepusly apply an axial force of 35 N and torque of 0,12 N-m, or more i
by the relevant APPLICATION part of ISO 80369;
a means of nfeasuring and displaying the elapsed time with an accuracy of £ 1 s;

a meansof measuring the specified axial separation force.

Procedure

for the resistance to separation TEST METHOD, to be assembled to the CONNECTOR under ]:st;

tion force
TOR. The

v relative
hade from

7 between
69.

SO 80369

required

Assemble the CONNECTOR under test to the appropriate male or female reference CONNECTOR, both

CONNECTORS being dry.

For a non-locking (slip) CONNECTOR, assemble by applying an axial force of between 2

6,5 N and

27,5 N for 5 s to 6 s while rotating the CONNECTOR under test to a torque of between 0,08 N-m and

0,1 N-m and a rotation not exceeding 90°.

For a locking CONNECTOR with fixed threads, assemble by applying an axial force of between 26,5 N
and 27,5 N for 5 s to 6 s while rotating the CONNECTOR under test to a torque of between 0,08 N-m

and 0,12 N-m.

© ISO 2015 - All rights reserved
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d) For a CONNECTOR with a floating or rotatable collar, assemble by introducing the mating features
(i.e. CONNECTOR taper) together with an axial force of between 26,5 N and 27,5 N for 5 s to 6 s while
rotating the collar of the CONNECTOR under test to a torque of between 0,08 N-m and 0,12 N-m.

e) Apply the specified axial force from the relevant APPLICATION part of ISO 80369 in a direction away
from the test fixture at a rate of approximately 10 N/s until the minimum specified force is reached.
Hold the axial force for the hold period from the relevant APPLICATION part of ISO 80369. 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.

f) Verifythatthe cCONNECTORS have not r‘nmp]p’rp]v detached atthe interface hetween the CONNECTQRS.

E5 Testreport

Prepare a

— specif

test report that

ies testing was performed according to ISO 80369-20, Annex F,

— identiffies the CONNECTORS under test,

— identiffies the number of CONNECTORS tested,

— identiffies the applied axial force,

— disclo

— disclo

ses the duration of the test, and

ses the presence or absence of the separation of the CONNECTORS.

18
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Annex G
(normative)

:2015(E)

Resistance to separation from unscrewing TEST METHOD

Th
co

G.’

Pri
hu
no

G.’

Pel
25

Primrcipte

b security of CONNECTION between male and femalelocking CONNECTORS is determined Byinsy
NNECTION after applying specified unscrewing torque. The CONNECTION is expected to‘be m

.2 *Test conditions

.1 Test sample preconditioning

or to testing, precondition the CONNECTOR under test at 20 °€ %5 °C and 50 % * 10
midity for not less than 24 h. Preconditioning need not be performed for a CONNECTOR 1]
1-hygroscopic materials.

.2 Environmental test conditions

form tests at a temperature within the range of 15 °C to 30 °C and at a relative humidit
% and 65 %, unless other ranges are specified ihthe relevant APPLICATION part of ISO 803

.3 Apparatus

the male or female CONNECTOR undeér test;

the appropriate reference CONNECTOR, as specified in the relevant APPLICATION part of

ectingthe
hintained.

v relative
hade from

y between
69.

SO 80369

a means to simultanedusly apply an axial force of 27,5 N and torque of 0,12 N-m, or more
by the relevant APPLICATION part of ISO 80369;

a means of medsyring and displaying the elapsed time with an accuracy of + 1 s;

a means of'mreasuring the specified unscrewing torque.

G.4 Precedure

for the resistance to separation TEST METHOD, to be assembled to the CONNECTOR under Tst;

f required

TOR, both

a)

b)

d)

Assemble the CONNECTOR under test to the appropriate male or female reference CONNE
components being dry.

For a locking CONNECTOR with fixed threads, assemble by applying an axial force of between 26,5 N
and 27,5 N for 5 s to 6 s while rotating the CONNECTOR under test to a torque of between 0,08 N-m

and 0,12 N-m.

For a CONNECTOR with a floating or rotatable collar, assemble by introducing the matin

g features

(i.e. CONNECTOR taper) together with an axial force of between 26,5 N and 27,5 N for 5 s to 6 s while
rotating the collar of the CONNECTOR under test to a torque of between 0,08 N-m and 0,12 N-m.

For cONNECTORS with floating collar, apply an unscrewing torque to the collar as specified in the

relevant APPLICATION part of ISO 80369.

© ISO 2015 - All rights reserved
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e) Hold the torque at this value for the hold period specified in the relevant APPLICATION part of
IS0 80369. Do not apply any supplementary force in other directions.

f) Verify that the CONNECTORS have not completely separated.

G.5 Testreport
Prepare a test report that

— specifies testing was performed according to ISO 80369-20, Annex G,

— identiffies the CONNECTORS under test,

— identiffies the number of CONNECTORS tested,
— identiffies the applied unscrewing torque,

— disclofses the duration of the test, and

— disclofses the presence or absence of the separation of the CONNECTORS.

20 © IS0 2015 - All rights reserved
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Annex H
(normative)

Resistance to overriding TEST METHOD

:2015(E)

H.g—Primciple

Th
thy

H.

H.

Pri
hu
no

Pel
25

e resistance to overriding of male and female locking CONNECTORS is determined by ‘obs
ead or lugs of the CONNECTOR under test after applying the specified torque.

P *Test conditions

2.1 Test sample preconditioning

or to testing, precondition the CONNECTOR under test at 20 °€ %5 °C and 50 % * 10
midity for not less than 24 h. Preconditioning need not be performed for a CONNECTOR 1]
1-hygroscopic materials.

.2.2 Environmental test conditions

form tests at a temperature within the range of 15 °C to 30 °C and at a relative humidit
% and 65 %, unless other ranges are specified ihthe relevant APPLICATION part of ISO 803

.3 Apparatus

the male or female CONNECTOR undeér test;

the appropriate reference CONNECTOR, as specified in the relevant APPLICATION part of
for the resistance to overriding TEST METHOD, to be assembled to the CONNECTOR under {

by the relevant APPLICATION part of ISO 80369;
a means of medsyring and displaying the elapsed time with an accuracy of + 1 s;

a means of'mreasuring the specified overriding torque.

M Precedure

erving the

v relative
hade from

y between
69.

SO 80369
est;

a means to simultanedusly apply an axial force of 27,5 N and torque of 0,12 N-m, or more if required

Assemble the CONNECTOR under test to the appropriate male or female reference CONNE

TOR, both

d)

CONNECTORS being dry.

For a locking CONNECTOR with fixed threads, assemble by applying an axial force of between 26,5 N
and 27,5 N for 5 s to 6 s while rotating the CONNECTOR under test to a torque of between 0,08 N-m

and 0,12 N-m.

For a CONNECTOR with a floating or rotatable collar, assemble by introducing the mating features
(i.e. CONNECTOR taper) together with an axial force of between 26,5 N and 27,5 N for 5 s to 6 s while
rotating the collar of the CONNECTOR under test to a torque of between 0,08 N-m and 0,12 N-m.

Apply the torque specified in the relevant APPLICATION part of [SO 80369 to the CONNECTOR under test.

© ISO 2015 - All rights reserved
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e) Hold the torque at this value for the hold period specified in the relevant APPLICATION part of
IS0 80369. Do not apply any supplementary force or torque in other directions.

f) Verify that the threads or lugs of the reference CONNECTOR have not completely extended past the
threads or lugs of the CONNECTOR under test and that there is no cocking of the CONNECTORS such
that they are not axially aligned.

H.5 Testreport

Prepare a test report that

— speciflies testing was performed according to ISO 80369-20, Annex H,
— identiffies the CONNECTORS under test,

— identiffies the number of CONNECTORS tested,

— identiffies the applied torque,

— disclofses the hold period of the test,

— discloses the presence or absence of the threads or lugs of the reference CONNECTOR completely
overr]ding the threads or lugs of the CONNECTOR under test, and

— discloses the presence or absence of cocking of the CONNECTORSSUCh that they are not axially alignfed.

22 © IS0 2015 - All rights reserved
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