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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shall be withdrawn at the latest by February 2017.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

N ISO 1402, Rubber and plastics hoses and hose assemblies — Hydrostatic testing ({SO 140

N ISO 4671, Rubber and plastics hoses and hose assemblies — Methods of measurement of the
dimensions of hoses and the lengths of hose assemblies (ISO 467

EN ISO 7233, Rubber and plastics hoses and hose assemblies — Determination of resistance to vacuum
S0 7233)

EN IS0 8031:2009, Rubber and plastics hoses and hose assemblies — Determination of electrical
resistance and conductivity (SO 8031:2009

EN ISO 8330, Rubber and plastics hoses and hose assemblies — Vocabulary ([SO 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 ([SO 10619-1

EN IS0 12086-2, Plastics — Fluoropolymer dispersions and moulding and extrusion materials — Part 2:
S0 12086-

Preparation of test specimens and determination of properties
ISO 1817, Rubber, vulcanized or thermoplastic — Determination of the effect of liquids
3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN ISO 8330 and the following
apply.

NOTE In this document the word “fitting” has been used; this is, in some cases, interchangeable with the
word “coupling”.

3.1

non-bonded

hose construction where different layers in the hose wall (e.g. lining, braid reinforcement and cover)
are not chemically bonded together

3.2
Grade ]

hose assembly constructed so that it is electrically insulating e.g. >108 Q per assembly between end
fittings, AND >108 ) between lining and end fittings AND >108 () between cover and end fittings

4 C(Classification

Hoses and hose assemblies for this application shall be divided into three types according to how the
hose fluoroplastic lining is constructed /formed:

— Type SE smoothbore (externally smooth): the hose lining is internally and externally smooth
(parallel) in this document referred to as Smoothbore (externally smooth).

— Type SC smoothbore (externally convoluted): the hose lining is internally smooth and externally
convoluted in this document referred to as Smoothbore (externally convoluted).

— Type C convoluted or corrugated: hose lining is internally and externally convoluted with the
convolution running helically to the lining axis.

Hoses and hose assemblies for this application shall be divided into eight grades:

— Grade I: electrically insulated (no electrical bonding AND no static-dissipative layers),
— Grade M: electrically bonded without static-dissipative lining or cover,

— Grade Q-L: static-dissipative lining without electrical bonding,

— Grade Q-C: static-dissipative cover without electrical bonding,

— Grade Q-CL: static-dissipative cover and lining without electrical bonding,

— Grade M/Q-L: electrically bonded and static-dissipative lining,

— Grade M/Q-C: electrically bonded and static-dissipative cover,

8
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— Grade M/Q-CL: electrically bonded and static-dissipative cover and lining.

5 Hose assembly designs

Hose assemblies are designed as follows:

— design A Conformity to the demands of pharmaceutical and biotechnological industry of all hose
assembly components,

— design B Conformity to the demands of pharmaceutical and biotechnological industry of all parts of
the hose assembly in contact with the product,

— design C for industrial purposes only.

6 Materials and construction
6.1 General

All types of hoses covered by this standard shall consist of a fluoroplastic (e.g. PTFE) lining with an
over-braided reinforcement. Optionally a helix wire may be incorporated between the lining and braid
reinforcement if the lining construction permits e.g. linings with external convolutions. Where electrical
bonding is required between metallic end fittings in conjunction with no helix wire and plastic braid
reinforcement, separate electrical bonding wires may be used situated between the lining and braid
reinforcement. Optionally a cover or some other type of outer layer may be added to protect the over-
braided reinforcement.

6.2 Lining
The lining shall be uniform in quality and form and shall be free from porosity, holes, foreign inclusions
and other defects which would impair the expected use.

In circumstances where a hose lining can become electro-statically charged, a static-dissipative lining
shall be used.

6.3 Helix wire (optional)

Any helix wire (if applicable) shall be wrapped around the outside of the fluoroplastic lining to prevent
contact with the medium conveyed within the hose.

6.4 Electrical bonding wires (optional)

Any electrical bonding wires (if applicable) shall be wrapped around the outside of the fluoroplastic
lining to prevent contact with the medium conveyed within the hose. See 10.2 b.

6.5 Braid reinforcement

The reinforcement shall consist of an over-braid of suitable metallic or non-metallic materials. Multiple

layers of reinforcement may be used including combinations of separate metallic and non-metallic
layers.

NOTE In low pressure applications Tube Only (TO) assemblies could be used. Consult assembly manufacturer
for details.

6.6 Cover (optional)

The cover (if applicable) can be a solid flexible outer layer (pricked or non-pricked) or spirally wrapped
wire or spirally wrapped plastic strip and shall be designed to withstand mechanical damage. For

Documents
Document Sharinq)Hub

Full document details: BS EN 16643:2016


http://www.avadocuments.com/doc/bs-en-16643-2016
http://www.avadocuments.com/doc/bs-en-16643-2016

BS EN 16643:2016
EN 16643:2016 (E)

resistance to environmental effects due to weather and short-term external chemical exposure a solid
flexible outer cover should be used.

In circumstances where a hose cover can become electro-statically charged, a static-dissipative cover
shall be used.

7 Dimensions and tolerances

7.1 Diameters, thickness, bend radii, resistance to vacuum and lowest permitted
maximum working pressure requirements

The inside and minimum outside diameters of hoses, minimum thickness of lining, minimum thickness
of cover (where applicable), minimum bend radius and resistance to vacuum (capability to withstand
an internal vacuum without damage as specified in Table 9) shall conform to the values given in Table 1,
Table 3, Table 5 or Table 6 (depending on lining type). Minimum bend radius shall be equal to or less
than the values given in Table 1, Table 3, Table 5 or Table 6 (depending on lining type). Maximum
working pressures (MWP’s) shall be equal to or greater than the values given in Table 2, Table 4 or
Table 7 (depending on lining type).

Type C hoses may exhibit differences in flow rate and flexibility for a given nominal bore size and these
differences are primarily influenced by inside diameter and shape of the convolutions. To provide scope
for manufacturers to tailor flexibility and flow rates for a given nominal bore size Tables for two forms
of Type C hose are provided in Tables 5 and 6, which are referred to as manufacturing methods 1 and 2
respectively. These manufacturing methods could be proprietary and therefore are not described or
specified within this standard. To obtain specific flow rate and flexibility data the hose manufacturer
should be consulted.
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Table 1 — Dimension requirements, Type SE lining hoses without and with cover

Minimum ((i).utsidea Bend
. thickness l1ameter en .
Nominal I nside Tolerance | Quter mm radius ResistanceP
bore diameter Layer mm : mm to vacuum
mm mm min. . bar
min.
lining cover
Braid - 53
3,2 3,1 0,1 0,6 40
Cover 0,4 6,1
Braid - 7
5 4,7 0,2 0,6 60
Cover 0,4 7,8
Braid - 8,4
6,3 6,3 0,4 0,6 80
Cover 0,5 9,4
Braid - 10
8 8 0,6 0,6 100
Cover 0,5 11
Braid - 11,7
10 10 0,9 0,6 130 -0,9
Cover 0,6 12,9
Braid - 14,8
13 13 1,1 0,7 170
Cover 0,6 16
Braid - 18
16 16 1,1 0,7 200
Cover 0,8 19,6
Braid - 21,1
19 19 1,2 0,7 230
Cover 0,8 22,7
Braid - 27,6
25 25 1,2 0,9 320
Cover 0,8 29,2
4  Minimum outside diameter assumes one layer of stainless steel braid reinforcement and minimum lining
thickness shown, with and without cover. For other braid reinforcement materials and/or multiple braid
reinforcement layers and/or thicker lining consult hose manufacturer for outside diameter and tolerances.
b Ability to withstand the internal vacuum specified and shall conform to the requirements specified in Table 9.
For resistance to vacuum at higher temperatures consult hose manufacturer.
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Table 2 — Maximum working pressure requirements, Type SE lining hoses without and with
cover for two typical braid reinforcements

Maximum working pressure@
Nominal
bore Stainless steel braid Aramid braid
bar bar
3,2 205 150
5 190 135
6,3 170 120
8 150 105
10 130 90
13 100 70
16 80 55
19 60 40
25 35 25
a4 Assumes one layer of braid reinforcement. For other braid reinforcement materials or multiple braid
reinforcement layers consult hose manufacturer for maximum working pressure.
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Table 3 — Dimension requirements, Type SC lining hoses without and with cover

Inside Minimum OutsideP Bend ) .
Nominal | .. t Tolerance Outer thickness mm diameter radius | Resistance
lameter to vacuum
bore mm Layer mm mm b
mm lining? | cover min. min. ar
Braid - 9,1
6,3 6,6 0,9 19
Cover 0,7 10,5
+0,4
Braid - 10,2
8 7,8 0,9 19
Cover 0,7 11,6
Braid - 12,6
10 9,7 +0,5 1,0 25
Cover 1,1 14,8
Braid - 16,4
13 13,1 1,2 60
Cover 1,1 18,6
Braid - 20,3
16 16,2 1,6 60
Cover 1,4 23,1
Braid - 23,8
19 19,3 1,6 60
Cover 1,4 26,2
Braid - 27,5
22 22,1 +0,7 1,7 60 -0,9
Cover 1,6 30,7
Braid - 30,8
25 25,7 1,7 100
Cover 1,6 34,0
Braid - 38,0
32 32,2 2,2 135
Cover 1,6 41,2
Braid - 42,3
35 34,8 2,4 135
Cover 2,0 46,3
Braid - 46,2
38 38,5 2,6 170
Cover 2,0 50,2
+0,8
Braid - 56,4
48 47,4 3,1 190
Cover 2,0 60,4
Braid - 60,3
50 51,1 +0,9 3,3 210
Cover 2,0 64,3
2 Lining thickness is measured from inside smooth bore of lining to outside diameter of convolutions. Lining thickness
between external convolutions will be less than that shown above.
b Minimum outside diameter assumes one layer of stainless steel braid reinforcement and minimum lining thickness
shown, with and without cover. For other braid reinforcement materials and/or multiple braid reinforcement layers and/or
thicker lining consult hose manufacturer for outside diameter and tolerances.
€ Ability to withstand the internal vacuum specified and shall conform to the requirements specified in Table 9. For
resistance to vacuum at higher temperatures consult hose manufacturer.
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