ICS 23.040.70

SLOVENSKA TECHNICKA NORMA

Februar 2017

STN

Gumoveé, plastové hadice a hadice s koncovkami.
Nespojené fluoroplastové lemované (napr. PTFE)
hadice a hadice s koncovkami pre kvapalné a
plynné chemikalie. Specifikacia.

STN
EN 16643

63 5229

Rubber and plastics hoses and hose assemblies - Non-bonded fluoroplastic lined (e.g. PTFE) hoses and hose assemblies for liquid and
gaseous chemicals - Specification

Tato norma obsahuje anglickl verziu europskej normy.
This standard includes the English version of the European Standard.

Tato norma bola oznamena vo Vestniku UNMS SR &. 01/17

Obsahuje: EN 16643:2016

123739

Urad pre normalizaciu, metrolégiu a skasobnictvo SR, 2017
Podla zakona €. 264/1999 Z. z. v zneni neskorSich predpisov sa moZu slovenskeé technické normy
rozmnozovat a rozSirovat iba so suhlasom Uradu pre normalizaciu, metrologiu a skusobnictvo SR.




STN EN 16643: 2017

EUROPEAN STANDARD EN 16643
NORME EUROPEENNE
EUROPAISCHE NORM August 2016

ICS 23.040.70

English Version

Rubber and plastics hoses and hose assemblies - Non-
bonded fluoroplastic lined (e.g. PTFE) hoses and hose
assemblies for liquid and gaseous chemicals - Specification

Tuyaux et flexibles en caoutchouc et en matiéres Gummi- und Kunststoffschlauche und -
plastiques - Tuyaux non-liés revétus de fluoroplastique schlauchleitungen - Fluorkunststoffbeschichtete (z. B.
(par exemple PTFE) pour substances chimiques PTFE) Nicht-Verbundschlauche und -schlauchleitungen
liquides ou gazeuses - Spécifications fiir fliissige und gasformige Chemikalien -
Anforderungen

This European Standard was approved by CEN on 15 June 2016.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and
United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2016 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 16643:2016 E
worldwide for CEN national Members.



STN EN 16643: 2017

EN 16643:2016 (E)

Contents Page
EUTOPEAN fOT@WOTIW......iiisinsssssnsisssssssmssssssssssssssssssssssssssssssssasas s ssssssssssssas sssssssssasasss s e s s sesassssssasasasanansnsnsssnsnsssssnsasanass 5
03 0 40 1 LD ) 6
1 Y6 0 7
2 NOIMAtIVE REFEIEIICES .uvvurierimrrarsnssssssssssssrsssssssmssssssssnsssssssssssssssssssssnsansssssssssssasssssnssnssassmssassassasssssanssessnsnssns 7
3 Terms and defiNItiONS .. —————————————————————— 8
4 O L3 o= Ut o) o 8
5 Hose aSSeMDIY deSIZNS. ..o s e 9
6 J\Y B2 U< @ 21 T 00 Lo L0 0T 1 0 o) o T 9
6.1 T 1 1= = 9
6.2 3 1V 9
6.3 HeliX Wire (OPtional)....ciiiimmmssmsmsnssssssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssassssssssssssssssssssasasasas 9
6.4 Electrical bonding wires (Optional)......ssss s 9
6.5 BIaid FeINOICEIMEINT cuuurvseriesrrerrsarsssrsssssssssnssssssssssssssssssssssssasssssssssssssssssssssssssssnsssnsssnssssssnsssnsssnsssnssanssasssasssnssses 9
6.6 07027l ([0 51 0 1 U= 1) 9
7 DIimensions anNd tOlEIaANCES .....icurrrimiememerimsrssssssssrsss s —————————————————————————————————s 10
7.1 Diameters, thickness, bend radii, resistance to vacuum and lowest permitted

maximum Working pressure re QUII€IMENLES ........ommmmsmsmsmsssssssssssssssssssssssssssssssssssssssssssssssssssssssess 10
7.2 L0703 1 Lal= 1 1 oL, 18
7.3 Length of hose aSSEMDBLIES ... —————————— 18
728 2 T €7 1 =) o ¥ 18
7.3.2 Type SE and Type SC hose aSSEMDIIES ... ssssssssssssssses 18
7.3.3 Type Chose assembBlies.......ciimmmmssss s s s 18
8 Physical properties of materials used for hoses and hose assemblies...........ccuiiirnsnsnsnsnsnns 18
8.1 1) 1 1= = | 18
8.2 Materials used for the lining ... ———————— 19
8.3 Materials used for the DeliX WiI€.....iiiiirriimsmssmsmssssesssssssnssnsssssss s ssssssssssssessnssnssnss 19
8.4 Materials used for the electrical bonding Wires ........ccu——————— 19
8.5 Materials used for the over-braid reinforcement ... ————————— 19
8.6 Materials USEd fOI the COVET ....iimimiiiismssassssss s sssssssssssssssssnssssssssssssssssssasssassssssasssasssasssnssssssnsss 20
8.7 Materials used for end fittings and cCOUPIINGS.......coovvnnmsmsmsinmnms s ——— 20
9 Performance requirements of hoses and hose assemblies...........ccurrninnmns————" 20
10 D0 LcTot g Ttz 1IN o) @0 013 oo L 22
1 0 2 I €7 4 =) = | 22
10.2  Electrical DONAING ..o sssssssss s sssssssssss s s ssssssss s s sssasssssssssssssass 22
10.3 Static-dissipative lining and/or static-disSipative COVer ... 22
11 FrequUencCy Of teSHINEG ... s 22
12 B 0074 8 L 1T 23
13 B T ] 0 ) o 23
14 1 2 4 1 23
1 s T 5 (10 T 23
14.2 HOSE aSSEIMDIIES. .ciiiierirrssrsssssrssrsssssssssssssnsssssssssssssssssssssnssssssssnssssssssssssesssssessmssassassasssssassssssnssnssansmssassassannsnns 23



STN EN 16643: 2017
EN 16643:2016 (E)

15 Storage and admissible StOrage time ... ———————————————— 24
Annex A (normative) Test frequency for type tests and routine tests ........m—— 25
Annex B (informative) Production acceptance tests.......ommmmmmmmmmmmmmss s 27
Annex C (normative) Proof pressure test for fluoroplastic lining ... 28
Annex D (informative) Couplings and fittings ... s 29
D.1 023 1 1) o ) 29
D.2  Fluoroplastic lined end fittings ... 29
Annex E (normative) Yield orientation INAEX ... sssssssssses 30
ANNeX F (NOTMAatiVe) WEEP LEST . iiiiisnssssssssssssssssssssssssssssssssssssssssssssssssssssssasssassssssssssssssssssssssssssssasassssssenes 31
F.1 023 1 1) o ) . 31
F.2 B T o 1) (T oL 31
F.3 W0 2= Ui L0 L, 31
F.4 ) 1T o ¢ 0T 31
Annex G (informative) Resistance to chemicals conveyed ........————- 32
Annex H (informative) Permeability to Zas.....usssssssssssssssssssssssssssssssss 33
H.1 =3 1 1) - 33
H.2 BT o 1) T oL 33
H.3 2 0 072 Ui L 33
5 IR S <) o 1 U] o ¢ 0T 33
Annex I (normative) Flame resiStance test ... 36
I.1 BT o 1) (T oL 36
1.2 2 0072 Ui L 36
1.3 ) 1 T ¢ 0 36
Annex J (normative) Hose flexibility - ROIliNg U test ......umnsssssssssssssssssssssssssssssssssssssses 38
J1 L] 4 =) o 1 38
J.2 BT o 1) (T o T 38
J.3 20 2= o L0 L, 38
].4 TeSt METNOM ... SRR R R SRR RR SRR SRR SRR R AR RS 38
Annex K (informative) Environmental checKlist.......cmmssssssssssssssssssssssss 41
133 10) 103021 0] 12, 43
Tables
Table 1 — Dimension requirements, Type SE lining hoses without and with cover.........ccuuuunenns 11
Table 2 — Maximum working pressure requirements, Type SE lining hoses without and

with cover for two typical braid reinforcements...........co s —————————— 12
Table 3 — Dimension requirements, Type SC lining hoses without and with cover..........cccuuununnns 13

Table 4 — Maximum working pressure requirements, Type SC lining hoses without and
with cover for three typical braid reinforcements.........ccou———————————— 14

Table 5 — Dimension requirements for manufacturing method 1, Type C lining hoses
without and With COVeT ... ————————————————— 15

Table 6 — Dimension requirements for manufacturing method 2, Type C lining hoses
WIthOUt and With COVeT .. 16



STN EN 16643: 2017
EN 16643:2016 (E)

Table 7 — Maximum working pressure requirements, Type C lining hoses without and with

cover for three typical braid reinforcements ..........om——————— 17
Table 8 — Physical properties of fluoroplastic lININg........ccuucnnmsmsnmsmsss s 19
Table 9 — Performance requirements of hoses and hose assemblies........ccounnnnssinsnssssssssssnns 21
Table A.1 — Test frequency for type tests and routine tests......u——————— 25
Table B.1 — Production acceptance teStS.. ... sssssssssasases 27
Table H.1 — Helium test pressures and average helium permeation rates for Type SC hose

LD 0100 L 34
Table J.1 — RoIling U teSt MOVEMENT ....ovuimiisesesmsnssssssssmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssassssssasas 38
Table K.1 — Environmental ChecKIiSt........cussssssssssssssssss s 42
Figures
Figure H.1 — Arrangement for helium permeation test..........uum——————— 35
Figure 1.1 — Arrangement for flammability test...... s ————— 37
Figure ].1 — RoOIliNG U teSt PIECE ...cccvcirririismisissssissssssssssssssssss s s s sasssss s asas 39
Figure ].2 — Typical arrangement of Rolling U test eqQUipMeNt......cccuirsssssssssssssssssssssssssssssssasassssnns 40



STN EN 16643: 2017
EN 16643:2016 (E)

European foreword

This document (EN 16643:2016) has been prepared by Technical Committee CEN/TC 218 “Rubber and
plastics hoses and hose assemblies”, the secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by February 2017, and conflicting national standards
shall be withdrawn at the latest by February 2017.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

Annexes A, C, E, F, I and ] are normative. Annexes B, D, G, H and K are informative.

WARNING - Persons using this European Standard should be familiar with normal laboratory
practice. This standard does not purport to address all the safety problems, if any, associated
with its use. It is the responsibility of the user to establish appropriate health and safety
practices and to ensure compliance with any national regulatory conditions.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.
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Introduction

This document has been prepared to provide minimum acceptable requirements for the satisfactory
performance of non-bonded flexible fluoroplastic lined hoses and hose assemblies with various types of
reinforcement, for each chemical substance conveyed.
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1 Scope

This European Standard specifies requirements for three types of non-bonded fluoroplastic lined hoses
and hose assemblies with convoluted or smooth linings designed to convey liquid or gaseous chemical
substances, hereinafter termed the “chemicals conveyed”. These hoses and hose assemblies can be used
for pharmaceutical, biotechnology and industrial applications as detailed in Clause 5.

The hose assemblies are intended for use with chemicals conveyed in the temperature range of -70°C
to +260°C and for a working pressure up to 205 bar1).

NOTE 1 This standard sets out requirements for these hoses and hose assemblies to ensure that users are not
exposed to danger from fire or explosion and that the environment is protected against contamination or damage.

NOTE 2  Other working pressures than those given above can be agreed with the manufacturer provided the
physical properties of the hose assembly materials conform to Clause 8, the hose and hose assembly performance
requirements conform to Clause 9 and the hose assembly electrical properties conform to Clause 10.

NOTE3  Other diameters than those given in this standard can be agreed with the manufacturer provided the
physical properties of the hose assembly materials conform to Clause 8, the hose and hose assembly performance
requirements conform to Clause 9 and the hose assembly electrical properties conform to Clause 10.

NOTE4  This standard also provides guidance on the storage of hose assemblies (Clause 15).

NOTE5  The attention of users is drawn to Annex G concerning the working temperature range which can be
affected by the chemical(s) to be conveyed in the hoses and hose assemblies.

NOTE 6  The attention of users is drawn to Annex G concerning the selection of materials for lining, helix wire
(if applicable), electrical bonding wire (if applicable), braid reinforcement and cover (if applicable) related to the
chemical(s) to be conveyed by the hoses and hose assemblies.

2 Normative References

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

EN 10088-3:2014, Stainless steels — Part 3: Technical delivery conditions for semi-finished products, bars,
rods, wire, sections and bright products of corrosion resisting steels for general purposes

EN ISO 1402, Rubber and plastics hoses and hose assemblies — Hydrostatic testing (1SO 1402)

EN ISO 4671, Rubber and plastics hoses and hose assemblies— Methods of measurement of the
dimensions of hoses and the lengths of hose assemblies (1SO 4671)

EN ISO 7233, Rubber and plastics hoses and hose assemblies — Determination of resistance to vacuum
(IS0 7233)

EN ISO 8031:2009, Rubber and plastics hoses and hose assemblies — Determination of electrical
resistance and conductivity (1SO 8031:2009)

EN ISO 8330, Rubber and plastics hoses and hose assemblies — Vocabulary (1SO 8330)

1) 1bar= 0,1 MPa.
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EN ISO 10619-1, Rubber and plastics hoses and tubing — Measurement of flexibility and stiffness — Part
1: Bending tests at ambient temperature (ISO 10619-1)

EN ISO 12086-2, Plastics — Fluoropolymer dispersions and moulding and extrusion materials — Part 2:
Preparation of test specimens and determination of properties (1SO 12086-2)

ISO 1817, Rubber, vulcanized or thermoplastic — Determination of the effect of liquids

koniecnahladu - textdalej pokracujevplatenejverzii STN
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