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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 partlcular the different approval criteria needed for the dlfferent types
of ISO documen A les of the
ISO/IEC Directives, Part 2 (see WWW.is0. org/dlrectlves)

[SO draws$ attention to the possibility that the implementation of this document may involve‘the[use of (a)
patent(s).| ISO takes no position concerning the evidence, validity or applicability of ahy claimed patent
rights in fespect thereof. As of the date of publication of this document, ISO had not ¥eceived ndtice of (a)
patent(s) which may be required to implement this document. However, implemefiters are cautioned that
this may not represent the latest information, which may be obtained from the patent database ayailable at
www.iso.prg/patents. ISO shall not be held responsible for identifying any or alljsuch patent rightg.

Any trad¢ name used in this document is information given for the convenience of users and| does not
constitut¢ an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and e
related tp conformity assessment, as well as information about ISO's adherence to the Wo
Organization (WTO) principles in the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

This docyment was prepared by Technical Committee ISO/TC 61, Plastics, Subcommittee SC 9, Theymoplastic
materials

This secopd edition cancels and replaces the first edition (ISO 16365-1:2014), which has been t¢chnically
revised.

The main|changes are as follows:
— the rgnge of hardness Shore A in Table 4 has been modified.
Alist of all parts in the ISO 16365 series can be found on the ISO website.

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

This docu

ment is based on the ISO 1043 series and ISO 114.69.

The types of thermoplastic polyurethane are differentiated from each other by a classification system based
on appropriate levels of the designatory properties:

a) hardness;

b) tensile modulus of elasticity (optional);

and on information about the alternating hard and soft segments in the main chain, the intended application

and/or m

In order
additiona

+1 h o : : - - — 11 1 £211 1 e : -
L LITIOU U1 PIOCTSSIILE, THIPUT LAIIU pIUOPCIUCS, AUUILIVES, CUIUUTL, THICTS dITU TTIITTUT U TIIdUCT

to specify a thermoplastic elastomer for a particular application or reproducible/p
| requirements are given in data block 5 (see 4.1 and 4.6).

ials.

focessing,
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Plastics — Thermoplastic polyurethanes for moulding and

extrusion —

Part 1:
Designation system and basis for specifications

1 Scope
This docyment establishes a system of designation for thermoplastic polyurethane elastomers.
The designation system can be used as the basis for specifications.

The designation system is applicable to all thermoplastic polyurethane elastomers. It applies to
ready for hormal use in the form of powder, granules or pellets, unmodified érirodified by coloura
or other ddditives, etc.

This docyment does not intend to imply that materials having the-sdme designation give neces
same pelfformance. This document does not provide engineering/data, performance data, o

materials
hts, fillers

sarily the
- data on

processing conditions which might be required to specify a material for a particular applicatipn and/or

method of processing.

NOTE If such additional properties are required, they can*be determined according to the test method|
in ISO 16365-2, if suitable.

2 Normmative references

The folloying documents are referred to in-the text in such a way that some or all of their content ¢
requiremgnts of this document. For dated references, only the edition cited applies. For undated r
the latest|edition of the referenced dectiment (including any amendments) applies.

ISO 527 (31l parts), Plastics — Deterynination of tensile properties

ISO 868, |Plastics and ebonitey=— Determination of indentation hardness by means of a durome
hardness)

[SO 10434, Plastics —~Symbols and abbreviated terms — Part 4: Flame retardants

ISO 18064, Thermaplastic elastomers — Nomenclature and abbreviated terms

s specified

bnstitutes
bferences,

ter (Shore

3 Termsand definitions

No terms and definitions are listed in this document.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

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

— IEC Electropedia: available at https://www.electropedia.org/

© IS0 2025 - All rights reserved
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4 Designation system

4.1 General

The designation system for polyurethanes is based on the following standardized pattern (see Table 1).

Table 1 — Data block designation system

Designation
Identity Block
Description | Internation- Individual Item Block
block (optiom——atStandard— o5 Block T [Data BlockZ | Data Block3 _(Data Block4 | Data Block 5
al) Block
The designation consists of an optional description block, reading “Thermoplastics”, and .an-identity block

comprising the International Standard number and an individual item block. For unambiguous degignation,

the indivi

— Data

aCcCorj

main

— Data

— Iportant properties, modifier, and flame retardant (see 4:3);

block 1: Identification of the thermoplastic polyurethane by its abbreviated symbol
chain (see 4.2).

block 2: Fillers or reinforcing materials including summarized fiominal content (see 4.3):

ee 4.3).
block 3: Application and processing:
osition 1: method of processing (see 4.4);

ositions 2 and further: additives, supplementary information and other characteristics (

dual item block shall be subdivided into five data blocks comprising the follgwing informjation.

(TPU), in

dance with ISO 18064, and optional information on the alternating frard and soft segmgnts in the

claration of recyclate: R followed by a number representing the percentage by mass offrecyclate

bee 4.4).

htion may
ocument.

mmas (,,).

— Data plock 4: Designatory properties (see 4.5):
— hardness;
— npodulus.
— Data plock 5: For the purpose of specifications, a fifth data block containing additional inform
be usgd (see 4.6). Thekind of information and the code-letters used are not the subject of this g
The first ¢haracter of the individual item block shall be a hyphen.
The five data blecks’shall be separated from each other by a comma.
If a data bleck-is not used, this shall be indicated by doubling the separation sign, i.e. by two co
Terminal commasmay be omitted

For part marking the first two data blocks of the designation are used, connected with a hyphen, and placed
between the punctuation marks ‘>’ and ‘<’, where no spaces are used between the codes.

© IS0 2025 - All rights reserved
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Designation
Identity block
Individual item block
Descrip- Data Data Data Data Data
tion block Ir;’lcern?- block 1 block 2 block 3 block 4 | block 5
(optional) | ‘tona S
Stand- p . . | Application and pro- | Proper- Ad(.iltlon
d olymer Performance and origin . . al infor-
ar cessing ties .
mation
Segment Flame | Re- .
Type | (option- | Filler | retard- | cy- cef;ljs(i)r_lg Charta;gerls-
T}llerm at) ant [ ctate
plastict ™1 6365 | TPU | -ARES |(GF+MD)| FR(3) |R50| M A 40-75
35
> Part marking <
No | No | Yes | Yes | No No No
Designation: ISO 16365-TPU,(GF+MD)35 FR(30) (R50),MA,40-75,,
4.2 Datablock1
In this data block, after the hyphen, the thermoplastic polyurethane-i§ identified by using the symbols and
designatipns specified below.
The prefik TP shall be followed by a letter representing thescategory of the thermoplastic elagtomer as
detailed ih ISO 18064. For urethane thermoplastic elastomers. the prefix TP is followed by the letter U.
Thermoplastic polyurethanes consist of a block copolymer of alternating hard and soft segmgnts with
urethane|chemical linkages in the hard blocks and ether, ester, or carbonate linkages or mixtures pf them in
the soft bJocks. The “TPU” group is sub-categorized into groups according to the linkages in the s¢ft blocks.
The folloying symbols shall be used:

— TPU-
TPU-
TPU-
TPU-
TPU-
TPU-
TPU-

The ident

\RES: Aromatic isocyanate, polyester polyol;

\RET: Aromatic isocyanate, pelyether polyol;

\REE: Aromatic isocyanate; polyol with ester and ether linkages;
\RCE: Aromatic isocyanate, polycarbonate polyol;

ARCL: Aromaticisocyanate, polycaprolactone polyol;

\LES: Aliphatic isocyanate, polyester polyol;

\LET: Aliphatic isocyanate, polyether polyol.

fieation of the subcategories by the above-mentioned symbols is optional.

4.3 Data block 2

In this data block, the type of filler or reinforcing material is represented by a single code-letter and its
physical form by a second code-letter, the code-letters as specified in Table 2. Subsequently (without a
space), the mass content may be given by a two-figure code-number.

Mixtures of filler materials or forms may be indicated by combining the relevant codes using the sign “+

“«w,n

within parentheses followed by the total filler content outside the parenthesis. For example, a mixture of
25 % by mass glass fibre (GF) and 10 % by mass mineral powder (MD) shall be indicated by (GF+MD)35.

© IS0 2025 - All rights reserved
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Separated from the reinforcement code by a space, the addition of a flame retardant or flame retardant
behaviour is represented by the code FR, where the type of flame retardant in accordance with ISO 1043-4
shall be given by a two letter-code between parentheses.

Separated by a space from the flame retardant or the reinforcement code if no flame retardant code is used,
the declaration of recyclate is represented by the code, R, between parentheses, (R). Following the code,
R, the mass content may be given between the parenthesis without a space. For example, a TPU material
containing 20 % glass fibres resulting from an overall minimum 70 % of mass recyclate and 30 % of virgin
material would be indicated TPU-GF20 (R70).

Table 2 — Coding system for fillers and reinforcing materials in data block 2

may be designated “MEHO5FE".

€ode-tetter Materiat Form
(Position 1) (Position 2)
B Boron Balls, beads;sphergs
C Carbon?
D Powdert, dry blend
F Fiber
G Glass Granules, ground
H Whiskers
K Calcium carbonate (CaCO5)
M Mineral?
ME Metalb
S Organic, synthetic
T Talc
X Not specified Not specified
Z Others? Others
a  These materials may be identified after the code-letter, e.g: by chemical symbol or additional codes to be agreed ypon.
b Metal filler shall be identified by the chemical symbol'fin capital letters) after the mass content. For example, stefl whiskers

4.4 Datablock3

In this data block, information abputintended applications or method of processing is represented py a code-
letter, followed by code-letters-describing additives, supplementary information, and other charafteristics.
The codedletters are specified-n Table 3.

If no speclfic information is given on the method of processing the letter X shall be used as the first cpde-letter.

Table 3 — Codes used in data block 3

€ode-letter First letter Letters2to 8
A Adhesive Processing stabiliz¢d
B Blow moulding Antiblocking
C Calendering Coloured
D Disc manufacture Powder
E Extrusion Expandable
F Extrusion of films Special burning characteristics
G General use Granules
H Coating Heat stabilized
K Cable and wire coating
L Monofilament extrusion Light and/or weather stabilized

© IS0 2025 - All rights reserved
4


https://standardsiso.com/api/?name=af9de35bbc8ffe1eecd22daee48b949d

ISO 16365-1:2025(en)

Table 3 (continued)

Code-letter First letter Letters2to 8

M Moulding Nucleated

N Multiple processing modes Natural (no colour added)

0 Stabilized against oxidation

R Rotational moulding Mould release agent

S Lubricated

T Transparent

w Stabilized against hydrolysis

Z Antistatic
4.5 Data Block 4
4.5.1 General
In this data block, the hardness is represented by a 2-figure code-number (see@.5.2) and the tensil¢ modulus
of elasticlty by a 3-figure code-number (see 4.5.3). The code-numbers aréZSeparated from eachl other by
hyphens.
If no specjfic information is given in one of the two positions, the letterX shall be used.
If a propefty value falls on or near a range limit, the manufacturer shall state which range will des{gnate the
material. [f subsequent individual test values lie on, or on either'side of, the limit because of manyfacturing

tolerance

NOTE
polymers.

4.5.2
The Shorg

The possi
as specifi

Hardness

5, the designation is not affected.

Not all combinations of the values of the desighatory properties are provided by currently

hardness shall be determined ith accordance with ISO 868.

ble values of the hardness aredivided into 16 ranges, each represented by a 2-figure cod
ed in Table 4.

Table4+— Code-numbers used for hardness in data block 4

y available

- number

Code-number Range of hardness Range of hardnegs
Shore D Shore A
(indication)

05 <7 <35A

10 >7 but <12 > 35A but <45A
15 >12but <17 > 45A but <56A
20 >17 but <22 > 56A but <67A
25 >22 but <27 > 67A but <75A
30 >27 but <32 >75A but <81A
35 >32 but <37 > 81A but <86A

NOTE The hardness of thermoplastic elastomers is measured in Shore A and Shore D according to ISO 868. Shore hardness
measures a material's resistance to the penetration of a needle under a defined spring force. It is determined as a number from 0
to 100 on the scales A or D. The higher the number, the higher the hardness of the material. The Shore A is used for (very) flexible
types and the Shore D for flexible and more rigid types. The Shore A and D ranges do overlap. Therefore, for designation purposes
a parameter combining the hardness ranges of the Shore A and D is used as this scale which covers the whole range and is able to
discriminate between rather flexible, medium and rigid materials. For values around and above 50, this parameter is identical to
the Shore D hardness.

© IS0 2025 - All rights reserved
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Table 4 (continued)
Code-number Range of hardness Range of hardness
Shore D Shore A
(indication)

40 >37 but <42 > 86A but <90A

45 >42 but <47 > 90A but <95A

50 >47 but <52 >95A

55 >52 but <57

60 >57 but <62

65 >62 but <67

70 >67 but <72

75 >72 but <77

80 >77
NOTE The|hardness of thermoplastic elastomers is measured in Shore A and Shore D according to {SO 868. Shorg hardness
measures d material's resistance to the penetration of a needle under a defined spring force. It is deterimined as a nunjber from 0
to 100 on the scales A or D. The higher the number, the higher the hardness of the material. The Shore-A is used for (very) flexible
types and the Shore D for flexible and more rigid types. The Shore A and D ranges do overlap. Therefore, for designation purposes
a parametqr combining the hardness ranges of the Shore A and D is used as this scale which covers the whole range aijd is able to
discriminafe between rather flexible, medium and rigid materials. For values around and abeye 50, this parameter is jdentical to
the Shore I} hardness.

4.5.3 Tensile modulus of elasticity
The tensile modulus of elasticity shall be determined in accordarce with the ISO 527 series.

The possible values of the tensile modulus of elasticity areZdivided into 10 ranges, each represdnted by a
3-figure dode-number as specified in Table 5.

Table 5 — Code-numbers used for tensile modulus of elasticity in data block 4

Code-number Range of modulus
MPa

002 <30
004 >30 but <50
006 >50 but <70
008 >70 but <90
010 >90 but <110
015 >110 but <200
025 >200 but <300
040 >300 but <500
075 >500 but <1 000
200 >1 000 but <3 000
400 >3 000 but<6 000
800 >6 000 but <10 000
999 >10 000

4.6 Datablock 5

Indication of additional requirements in optional data block 5 is a way of transforming the designation of
a material into a specification for a particular application. This may be done for example by reference to a
suitable national standard or to a standard-like, generally established specification (see Clause 5).

© IS0 2025 - All rights reserved
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