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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.
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Introduction

Thermoplastic elastomers combine many of the attributes and features of both vulcanized thermoset
rubber and thermoplastic materials. It is, therefore, important that any system of classification and
nomenclature for this rapidly expanding polymer sector be acceptable to both the rubber and plastics
industries. Neither of the existing International Standards for the nomenclature and abbreviated terms
for rubber (ISO 1629) and for plastics (ISO 1043-1) is suitable for this purpose. The system in this
document has been devised to avoid any conflict or ambiguity, permit the use of existing terms in the
construction of abbreviated terms for thermoplastic elastomers, and allow for future developments or
expansion.

This|document uses established abbreviated terms. Its aim is both to prevent the occufrrgnce of more
than|one abbreviated term for a given thermoplastic elastomer term, and to prevent the“interpretation
of mlore than one meaning for a given abbreviated term. For this reason, this l[docuinent makes
apprppriate use of the terms and symbols listed in ISO 1043-1 and ISO 1629.
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Thermoplastic elastomers — Nomenclature and
abbreviated terms

1 Scope

This document establishes a nomenclature system for thermoplastic elastomers based on the chemical

COMIpUSTION of the [)UIYIHEI (9] [’UWIIIEIS mvotved: 1t S[)ECI'IES SYIlthlS andabbreviated tg

ident
with

NOTH
folloy

NOTH
stand

ify thermoplastic elastomers in industry, commerce, and government. It is not intende
but to supplement, existing trade names and trademarks.

ved by the abbreviated term used to designate the elastomer in this document.

2 AnnexA gives thermoplastic-elastomer abbreviated terms that have been used in the pasg
ards, technical bulletins, textbooks, patents, and trade literature.

2 Normative references

The
cons

following documents are referred to in the text in such*a way that some or all of t
Fitutes requirements of this document. For dated references, only the edition cited

undgted references, the latest edition of the referenced@document (including any amendme
ISO [L043-1, Plastics — Symbols and abbreviated<terms — Part 1: Basic polymers and
charqcteristics

ISO 1629, Rubber and latices — Nomenclature

3
Fort
[SO 4
— 1
— 1

3.1
ther
TPE

[erms and definitions
he purposes of this document, the following terms and definitions apply.
nd IEC maintain terminology databases for use in standardization at the following adc

SO Online browsing-platform: available at https://www.iso.org/obp

EC Electropedia: available at https://www.electropedia.org/

moplastic elastomer

rms used to
d to conflict

1  The name of the thermoplastic elastomer is intended to be used in technical papers and presentations

t in materials

heir content
applies. For
hts) applies.

their special

Iresses:

poly1

ner or blend of polymers that has properties at its service temperature similar

to those of

vulcanized rubber but can be processed and reprocessed at elevated temperature like a thermoplastic

Note 1 to entry: TPE are elastomers as specified in ISO 1382 and ISO 472. An elastomer shows recovery after
elongation.

4 Nomenclature system

4.1 The prefix TP is used to indicate that the abbreviated term is for a thermoplastic elastomer and
shall be followed by a letter representing each category of thermoplastic elastomer, as detailed in
Clause 5.
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4.2 The abbreviated term for each category of thermoplastic elastomer shall be followed, after a
hyphen, by a combination of symbols to describe a specific member of each category, as detailed in

Clause 6.

4.3
the main po

lymer.

5 Categories of thermoplastic elastomer

51 TPA

Thermoplas
segments wj
linkages or |

5.2 TPC

Thermoplas
soft segmen
or mixtures

5.3 TPO
This categof

Thermoplas
soft segmen|

Thermoplas
non-vulcani

54 TPS
Thermoplas

specific die
soft segme

5.5 TPU

Thermoplas
segments w
linkages or |

5.6 TPV

DIIE

Ifthe TPO and TPS are compounded with other polymers, “-M” is added after the letters describing

tic polyamide elastomer, consisting of a block copolymer of alternating hard-and

mixtures of them in the soft segments.

tic copolyester elastomer, consisting of a block copolymer of alternating hard segment
[ts with ester linkages in the hard segments and ester, ether or earbonate chemical linK
of them in the soft segments.

y comprises the following two definitions:

tic polyolefin elastomer, consisting of a block€opolymer of alternating hard segment
[ts where all segments have an olefinic or aliphatic structure.

tic polyolefin elastomer mixture, consisting of a blend of a polyolefin and a convent
zed rubber and the rubber phase inthe blend having little or no crosslinking.

tic polystyrene elastomer,/consisting of at least a triblock copolymer of styrene 4
e, where the two end Segments, i.e. the hard segments, are polystyrene and the int
is a polydiene or hydrogenated polydiene.

tic polyurethane elastomer, consisting of a block copolymer of alternating hard and

mixtures of them in the soft segments.

soft

ith amide chemical linkages in the hard segments and ester, ether or carbonate chejnical

5 and
fages

t and

ional

nd a
brnal

soft

ith urethane chemical linkages in the hard segments and ether, ester or carbonate chejnical

Thermoplastic elastomer vulcanizate, consisting of a blend of a thermoplastic material and a
conventional rubber in which the rubber has been crosslinked by the process of dynamic vulcanization
during the blending and mixing step.

5.7 TPZ

Unclassified thermoplastic elastomer, comprising a polymer compound by any composition or structure

other thant

hose grouped in TPA, TPC, TPO, TPS, TPU, and TPV.
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6 Materials in each TPE category

6.1

TPA

The category of TPA is sub-categorized into groups according to the linkages in the soft segments. The
following symbols are used:

TPA-EE soft segment with both ether and ester linkages;

TPA-ES polyester soft segment;

’
’

6.2

The
folloy

’

6.3
The
ATP
A sp¢
abbr
abbr

Exan

]
]

[PA-ET polyether soft segment;

[PA-CE polycarbonate soft segment.

TPC

fategory of TPC is sub-categorized into groups according to the linkages in the soft se
ving symbols are used:

[PC-EE soft segment with ester and ether linkages;
[PC-ES polyester soft segment;
[PC-ET polyether soft segment;

[PC-CE polycarbonate soft segment.

TPO
fategory of TPO is sub-categorized inte groups as follows:
D block copolymer is represented.by the suffix -C for “copolymer”.

ecific blended TPO (i.e. not-acopolymer) is identified by a bracketed term comprising ]

“«,n

bviated term for the thermoplastic type according to ISO 1043-1, a “+” sign and t
bviated term for the pubber type according to ISO 1629.

nples for TPO symbols are as follows:

[PO-C block copolymer;

[PO-M(PP+EPDM) polymer mixture, equivalent to blend, of polypropylene with ef
pylene-diene terpolymer, with no or little crosslinking of the ER

bments. The

he standard
he standard

hylene-pro-
DM phase.

6.4

I'PS

This category is sub-categorized into fully-hydrogenated “TPS-H” or only partially and non-
hydrogenated “-N”. The following symbols are used:

TPS-H fully-hydrogenated soft segment;

TPS-N partially or non-hydrogenated soft segment.

NOTE

impact on properties comes from the amount of unsaturated linkages.

©ISO
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The category of TPU is sub-categorized into types according to the aromatic or aliphatic nature of the
urethane linkages of the hard segments, and according to the chemical linkages (ether, ester, carbonate)
in the soft segments. The following symbols are used:

TPU-ARES aromatic hard segment, polyester soft segment;

TPU-ARET aromatic hard segment, polyether soft segment;

TPU-AREE aromatic hard segment, soft segment with ester and ether linkages;

TPU-AH

CE aromatic hard segment, polycarbonate soft segment;

TPU-ALES aliphatic hard segment, polyester soft segment;

TPU-ALET aliphatic hard segment, polyether soft segment;

TPU-ALEE aliphatic hard segment, soft segment with ester and ether linkages;

TPU-ALCE aliphatic hard segment, polycarbonate soft segment.
NOTE The previous version of this document contained TPU-ARCL for,caprolactone soft segment. This is
incorporated|into the ester TPU-ARES and ALES.

6.6 TPV

The categor;

y of TPV varies depending on the nature of the thermoplastic as continuous phase an

dispersed rytbber component in the system.

A specific T
thermoplast
for the rubb

Examples, fg

PV is identified by a bracketed term cemprising the standard abbreviated term fo

ic type according to ISO 1043-1, followed by a “+” sign and the standard abbreviated
er according to I1SO 1629.

r TPV type symbols are as follows:

d the

r the
term

TPV-(PP+ EPDM) combinatien-ef EPDM and polypropylene in which the EPDM phase is hjighly
crosslinked’and finely dispersed in a continuous PP phase;

TPV-(PP+NBR) combination of acrylonitrile-butadiene rubber and polypropylene in whidh the
NBR’phase is highly crosslinked and finely dispersed in a continuous PP phase;

TPV-(PA+ACM) combination of acrylate rubber and polyamide in which the ACM phase is hjighly
crosslinked and finely dispersed in a continuous PA phase;

TPV-(TPU+QR) combination of silicone rubber and thermoplastic polyurethane in which the
QR phaseishighly cross-linked and finely dispersed in a continuous TPU phase.

NOTE The thermoplastic is put first to indicate that it has the main effect on the mechanical properties.

6.7 Miscellaneous material (TPZ)

These thermoplastic elastomers do not fit into any of the classes named above and are identified by the
prefix TPZ, followed by the abbreviated term of the main polymer partners. The continuous phase is

put first.

An example

for a TPZ symbol is as follows:

TPZ-(PVC+NBR) blend of polyvinyl chloride and acrylonitrile-butadiene rubber.
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Annex A
(informative)

Formerly used abbreviated terms

Over the years, many different types of thermoplastic material have been developed and (partially)
commercialized. In the past, different ways were used to describe the representatives of the different
classles of these materials. Some of the terms used to describe the materials have begn|used in the
litergture and in patents. This has led to the situation in which today, the same material is’klnown under
different terms. In order to permit a smooth transition to the newly developed standardized way of
describing thermoplastic materials and maintain the link with already existing liferature, a number of
formeerly used terms and abbreviated terms are given in Table A.1.

Table A.1 — Formerly used and corresponding new abbreviated terms

New terms used in this document Terms still used in patents, literature and market
Abbreviated term Description Abbreviated Description
term

TPA Thermoplastic pol- |TPE-A Thermoplastic polyamide elastoner
yamide elastomer

TPC Thermoplastic TPE-E Thermoplastic copolyester elastomer
copolyester elas-
tomer

TPO Thermoplastic TPE<Q Thermoplastic polyolefin elastomler
polyolefin elasto-
mer

TPS Thermoplasticpol? | TPE-S Thermoplastic polystyrene elastgmer
ystyrene elastomer

TPU Thermoplastic TPE-U Thermoplastic polyurethane elasfomer
polyurethane elas-
tomér

TPV Thermoplastic TPE-V Thermoplastic elastomer vulcanitate
glz:gomer vulean- fgcpa Fully crosslinked elastomeric alloy
iz

HCTPV Highly crosslinked thermoplastic|vulcanizate

TPZ-{(PVC+NBR) Blend of NBRand |NPV NBR/PVC blend (old abbreviated ferm mainly
PVC used in India)

TPA Thermoplastic pol- |PEBA Thermoplastic elastomer, polyethler block
yamide elastomer amide

TPS-IN. Thnrmnp]ncﬁf‘ TPS-SBS nyrﬂnp butadiene styrene block Opolymer
?(;)rlg;f,yrf(f:i;l;rs(;- TPS-SIS Styrene isoprene styrene block copolymer
genated

TPS-H Thermoplastic TPS-SEBS Styrene ethylene/butylene styrene block
polystyrene elasto- copolymer
mer, hydrogenated |1pg_ggps Styrene ethylene/propylene styrene block

copolymer

TPC Thermoplastic TEEE Thermoplastic elastomer, ether-ester
copolyester elas-
tomer
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