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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
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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edition cancels and replaces ‘the second edition (ISO 13000-1:2005), which has b
revised.

hanges compared to theprevious edition are as follows:
se 1, any requirement-and permission have been removed, and the note has been deleted
se 2, introductory wording has been updated;_

se 3, the clause title has been changed from "Terminology" to "Terms and definitions";
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parts in the ISO 13000 series can be found on the ISO website.

former Annex A has been changed to Bibliography, and titles for standards have been corrected.

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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Plastics — Polytetrafluoroethylene (PTFE) semi-finished
products —

Part 1:
Requirements and designation

1 (Scope

Thif document establishes a system of designation for processed unfilled polytetraflugroethylene
(PTIFE) products, which can occur in several forms.

Theg PTFE used to make the semi-finished product is described in ISO 20568-1. The PTFE uspd to make
thelsemi-finished product are virgin, reprocessed or recycled resin. The@ddition of up to 1,5(% by mass
of pigment or colorant can be used.

2 |Normative references

The following documents are referred to in the text that some or all of their content fonstitutes
reqpirements of this document. For dated referencesj.only the edition cited applies. F¢r undated
refgrences, the latest edition of the referenced documétit (including any amendments) appligs.

[77)

[SO(472, Plastics — Vocabulary

1SO| 20568-1, Plastics — Fluoropolymer dispersions and moulding and extrusion materials|— Part 1:
Desfgnation system and basis for specifications

ISO[13000-2, Plastics — Polytetrafluoroethylene (PTFE) semi-finished products — Part 2: Preparation of
testlspecimens and determination of properties

3 |Terms and definitions

For|the purposes of this document, the terms and definitions given in ISO 472, ISO 20568-1 and the
follpwing apply.

[SO|and IEC mainfain terminological databases for use in standardization at the following addresses:

— |ISO Onliné browsing platform: available at https://www.iso.org/obp

— |LEC'Electropedia: available at http://www.electropedia.org/

3.1
moulded basic shape
semi-finished product (3.2) made by preforming and sintering without additional processing

3.2

semi-finished product

material, in the form of skived tape (3.3), sheets, rods, tubes, tubing, moulded basic shapes (3.1) or
special shapes, that is produced for use either directly without further fabrication or in fabricating end
use products, or both

© IS0 2021 - All rights reserved 1
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3.3

skived tape
film or sheet prepared by cutting, slicing or shaving

Note 1 to entry: The term “veneered tape” is deprecated.

4 Requirements for PTFE semi-finished products

4.1 General

After cons
designatin

dering the specific shape, dimensions and dimensional tolerances, the primary basig| for
b a semi-finished product of PTFE is the tensile strength and percentage elongatiop at

break of the product. Tests to determine the values for designation shall be run in accordance wWith

the metho
“type S” fo
required fd
be specifie
properties

4.2 Dimensions and dimensional tolerances

4.2.1 Ge

Dimension

4.2.2 Sk

See Table 1.

The toleral
be agreed |

The toleramce for length is +§ %.

4.2.3 Mg

s in ISO 13000-2. The semi-finished product is identified as “type P” for as-processedl or
- stabilized and also can be designated as “type E” with specified electrical properties wihen
r a particular application. The exclusion of the use of reprocessed or recycled material shall
d if needed in order to meet special customer requirements. The values-required for other
are given in their respective subclauses.

neral

hl tolerances shall be measured at 23 °C + 2 °C.

jved tape, skived sheet or film

Table 1 — Code-letter of'skived tape, skived sheet or film

Code-letter Thickness Tolerance
a < 0,1 mm +8’01 mm
b >0,1 mm +%)0 %

1ce for width is +03 %, with a maximum of 30 mm. For slit skived tape, the exact width shall
ipon betweengurchaser and supplier.

ulded sheet

For tolera

The length

ce Ior moulded sheet, see 1able Z.

Table 2 — Code-letter of moulded sheet

Code-letter Thickness Tolerance
a <5mm +8'75 mm
b >5mm 15 0

and width tolerance shall be +§’ %.

© ISO 2021 - All rights reserved
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4.2.4 Extruded or moulded rod

Tolerance for extruded or moulded rod are shown in Table 3:

Tol

For

Tolg

4.2

NO71I
mad

Thd

Tal]

Table 3 — Code-letter of rod as extruded or moulded

1ISO 13000-1:2021(E)

E

Code-letter Diameter Tolerance
a <10 mm 06 mm
b >10 mm +g %

g¢rance on length is shown in Table 4:

Table 4 — Code-letter of tolerance on length for rod as extruded-or moulded

Code-letter Length Tolerance
a <500 mm 10 mm
b >500 mm 2 %

Table 5 — Code-letter of tolerance enlength for rod as centreless ground

rance on length is shown in Table 5:

centreless ground, tolerance on diameter for all diametets is: 004 mm.

0

Code-letter Length Tolerance
a < 500 mm 10 mm
b 3500 mm 2 %

The tube in 4.2.5 is_extruded from coagulated PTFE powder. Other semi-finished PTFE
e with suspension polymerized PTFE powder.

5 Tube extruded from ceagulated dispersion powder

tolerance on inner‘diameter and wall thickness is specified in Table 6.

le 6 — Code-letter of tolerance on inner diameter and wall thickness for extruded

coagulated dispersion powder

Code-letter

roducts are

tube from

Dimension Tolerance
a Inner diameter <5 mm +0 25 mm
b Inner diameter 25 mm 5%
C Wall thickness <1,0 mm +0,1 mm
d Wall thickness 21,0 mm +10 %

The tolerance for length is +02 %.

© IS0 2021 - All rights reserved
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4.2.6 Extruded or moulded heavy-walled tube

Table 7 — Code-letter of extruded or moulded heavy-walled tube

Code-letter

Outer diameter

Tolerance on

inner diameter

outer diameter

0 +0,6
a <10 mm ~0,6 mm o mm
b >10 mm P e %

The toleraice for Iength is as shown in Table 8:

Table B — Code-letter of tolerance on length for extruded or moulded heavy-walled tube
Code-letter Length Tolerance
a <500 mm 10 mm
b >500 mm 2 o

The tube shall be capable of being machined concentrically to the required mnominal dimensions and|

eccentricit

NOTE '

feasible if the maximum inner diameter, calculated by difference between'the outer diameter and two times

minimum W

For a moulded tube, the tolerance on the outer diameter shall be a minimum value. A larger diam

than is pro
machined {

4.3 Tens

The grade
elongation

y of the bore shall not exceed 4,0 % of the nominal inside diameter.
'he machining of the tube to the nominal dimensions with the“insier and outer surfaces concenty
all thickness, is within the specified tolerance.

vided for by the plus tolerance is acceptable forsmoulded tube, either type P or S, thatis t
o the final dimension.

jile strength and percentage elongation at break

for semi-finished products is détermined by the values of tensile strength and percent
at break shown in Table 9, detérmined as specified in ISO 13000-2.

Table 9 — Tensile strength and percentage elongation at break

the

ic is
the

bter
b be

age

Grade 1 2 3 4 5
Tensile strength’ |>25,0 |20,0to<25,0 [15,0to<20,0 |10,0to<15,0 [<10,0
MPa

Elongation break |[=280 |200to <280 |150to <200 |75to <150 <75
%

4.4 Dimensionalstability — |

This requirement applies only to type S (stabilized) material.

The maximum change in any dimension shall not exceed 0,5 %, determined as specified in [SO 13000-2.

4.5 Density
All semi-finished products shall have a density in the range of 2,13 g/cm3 to 2,19 g/cm3 except that:

a) products made from reprocessed material or blends with reprocessed material shall have a density
in the range of 2,14 g/cm3 to 2,23 g/cm3;

4 © IS0 2021 - All rights reserved
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b) tubing extruded from coagulated dispersion powders shall have a density in the range of 2,13 g/

cm3 to 2,23 g/cm3.

4.6 Hardness

All products that have a shape or dimensions such that measurements can be made precisely shall have
a ball indentation hardness of more than 23 MPa or the hardness determined using the Shore D test
shall have a value greater than 54. Both of the hardness tests are described in ISO 13000-2.

4.7 Colour

wh
val

shall be as agreed upon between producer and purchaser. If pigment or colorant’has beer
prefence shall be reported in all documentation related to a particular produet:

4.8| Dielectric strength (DS)

4.8]1 General

Thip requirement applies only to materials coded E with specified electrical properties requ
appllication.

4.8

The values required for dielectric strength for each grade of skived tape, skived sheet or film
in Thable 10. The requirements are based on a test’specimen in same thickness prepared from

tap

Ieness is usually adequate to appraise this characteristic of semi-finished products,;Ifa q
e is required for whiteness, the test procedure in ISO 13000-2 shall be used.)Th€ valy

2 Skived tape, skived sheet or film

Table 10 — Dielectric strength of skived tape, skived sheet or film

PTHE that does not contain a colorant shall be white to transparent after sintering. Visual petception of

antitative
e required
added, its

ired for an

are shown
the skived

e, skived sheet and film. For thickness 1. mm and thicker of skived sheet, the requirements shall be
baspd on a test specimen 1,0 mm # 0,10 minin thickness prepared from the skived sheet.

Grade DS

kV/mm

El >100,0

E2 80,0 to <100,0

E3 60,0 to <80,0

E4 40,0 to <60,0

E5 30,0 to <40,0

E6 20,0 to <30,0

E7 10,0 to <20,0

E8 <10,0

4.8.3 Moulded sheet

The values required for dielectric strength for each grade of moulded sheet are shown in Table 11. The
requirements are based on a test specimen 1,0 mm + 0,10 mm in thickness prepared from the moulded

she

©IS
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Table 11 — Dielectric strength of moulded sheet

Grade DS
kV/mm
E1l >30,0
E2 20,0 to <30,0
E3 10,0 to < 20,0
E4 <10,0

4.8.4 Mgqulded basic shape

The valued required for dielectric strength for each grade of a moulded basic shape are~showh in
Table 12. The requirements are based on a test specimen 1,0 mm #* 0,10 mm in thickness prepared ffom
the mouldgd basic shape.

Table 12 — Dielectric strength of moulded basic shape

Grade DS
kV/mm
E1l 230,0
E2 20,0 to <30,0
E3 10,0 to <20,0
E4 <10,0

4.8.5 Extruded or moulded rod

The valued required for dielectric strength (DS) for each grade of rod are shown in Table 13. [The
requirements are based on a test specimen 1,0 mm+ 0,10 mm in thickness prepared from the rod.

Table 13 — Dielectricstrength of extruded or moulded rod

Grade DS
kV/mm
E1l 230,0
E2 20,0 to <30,0
E3 10,0 to <20,0
E4 <10,0

4.8.6 Tupe extruded from coagulated dispersion powder

The valueq required for dielectric strength (DS) for each grade of tube extruded from coaguldted
dispersion powder are shown in Table 14. The requirements are based on a test specimen in same
thickness prepared from the tube. For thickness 1 mm and thicker of the tube, the requirements shall
be based on a test specimen 1,0 mm + 0,10 mm in thickness prepared from the tube.

6 © IS0 2021 - All rights reserved
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Table 14 — Dielectric strength of tube extruded from coagulated dispersion powder

Grade DS
kV/mm
E1l >50,0
E2 40,0 to <50,0
E3 30,0 to <40,0
EZ 20,0 to <30,0
E5 10,0 to <20,0
E6 <10,0

4.8{7 Extruded or moulded heavy-walled tube

The values required for dielectric strength (DS) for each grade of heavy-walled tube ar¢ shown in
Tabje 15. The requirements are based on a test specimen 1,0 mm + 0,10.inm in thickness prepared from
the [heavy-walled tube.

Table 15 — Dielectric strength of extruded or moulded heavy-walled tube

Grade DS
kV/mm
El >30,0
E2 20,0 to <30,0
E3 10,0 to <20,0
E4 <10,0

4.9 Requirements that can bespecified depending on the specific application
4.9{1 Tolerance on the surfacefinish and other requirements for the nature of the surface.
4.912 Tolerance on the(straightness of rod or tube.

4.9]3 Toleranceon-the parallelism or flatness, or both, of sheet.

4.9/4 Limitsyo the size and frequency of internal defects, voids or inclusions.

4.9)5 _“Colour of the product, determined by the procedure in ISO 13000-2.

4.9.6 Loss in mass at 300 °C, which shall be less than 0,5 %, determined by the procedure in
ISO 13000-2.

4.9.7 Resistance to environmental stress cracking (ESC). For the rare occasions when testing for
ESC is desired, general ISO tests for ESC of plastics are referenced in ISO 13000-2.

4.9.8 Use of reprocessed or recycled material can be restricted if necessary for a particular
application.

© IS0 2021 - All rights reserved 7
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5 Format for presenting a designation

5.1 General

A designati
included in
individual i

on can be written in a one-line system as outlined below. The alphanumeric codes used are
the order shown without use of separators except that a space can be used between the
tems of a designation.

5.2 Order of presenting codes

521 Arjwde-letter for the semi-finished product selected from the list in Table 8, with the codetlgtter
ension and dimensional tolerance from the appropriate part of 4.2.

for the di

5.2.2 A cpde-letter for the type: P for “as-processed” and S£o¥ “as stabilized”.

Table 16 — Code-letters for the shape of the semi-finished product

Skived tape, skived sheet or, film

Other shapes

Extruded or moulded rod
Moulded sheet
Extruded or moulded heavy walled tube

S|3|lwn|=m|o|=

Tube extruded from coagulated djspersion
powder

5.2.3 Th¢ code-number for the grade based on the minimum values of tensile strength and percenfage

elongation

5.2.4 Codles for special requirements:

5.2.4.1 D
with the rd
shall be us

5242 (
purchaser

at break from Table 1.

ielectric strength: The code:lettér E, with a number in accordance with 4.8, shows complignce
quirements for dielectricStrength of the particular semi-finished product. This requirenpent
bd only when electrical properties are required for the application.

ther requirements: A code system for requirements listed in 4.9 can be agreed upon between
hnd supplier.
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