
BS EN ISO

8986-2:2009

ICS 83.080.20

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

BRITISH STANDARD

Plastics —

Polybutene-1  (PB-1)

moulding and

extrusion materials

Part 2:  Preparation of test specimens

and determination of properties (ISO

8986-2:2009)



This British Standard

was published under the

authority of the Standards

Policy and Strategy

Committee on 31  December

2009

© BSI 2009

ISBN 978 0 580 60084 5

Amendments/corrigenda issued since publication

Date Comments

BS EN ISO 8986-2:2009

National foreword

This British Standard is the UK implementation of EN ISO 8986-2:2009.

It supersedes BS EN ISO 8986-2:1996 which is withdrawn.

The UK participation in its preparation was entrusted to Technical

Committee PRI/82,  Thermoplastic materials.

A list of organizations represented on this committee can be obtained on

request to its secretary.

This publication does not purport to include all the necessary provisions

of a contract.  Users are responsible for its correct application.

Compliance with a British Standard cannot confer immunity

from legal obligations.

http://dx.doi.org/10.3403/02246216


 

 

 
EUROPEAN STANDARD 

NORME EUROPÉENNE 

EUROPÄISCHE NORM  

 

 EN ISO 8986-2 
  

 
 November 2009 

ICS 83.080.20  Supersedes EN  ISO 8986-2:1 995

English  Version 

 Plastics - Polybutene-1  (PB-1 ) moulding  and  extrusion  materials 
- Part 2:  Preparation  of test specimens and  determination  of 

properties (ISO 8986-2:2009) 

 

Plastiques - Matériaux à base de polybutène-1  (PB-1 ) pour 
moulage et extrusion - Partie 2:  Préparation des 

éprouvettes et détermination  des propriétés (ISO 8986-
2:2009) 

 Kunststoffe - Polybuten-1  (PB-1 )-Formmassen - Tei l  2:  
Herstel lung von Probekörpern und  Bestimmung von 

Eigenschaften  (ISO 8986-2:2009) 

This European Standard was approved by CEN on  21  October 2009.   
 
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 l ists and bibl iographical  references concerning such national  
standards may be obtained on appl ication  to the CEN Management Centre or to any CEN member.  
 
This European Standard exists in  three official  versions (Engl ish,  French,  German).  A version in  any other language made by translation  
under the responsibil ity of a CEN member into its own language and  notified  to the CEN Management Centre has the same status as the 
official  versions.  
 
CEN members are the national  standards bodies of Austria,  Belgium,  Bulgaria,  Cyprus,  Czech Republ ic,  Denmark,  Estonia,  Finland,  
France,  Germany,  Greece,  Hungary,  Iceland,  I reland,  I taly,  Latvia,  Lithuania,  Luxembourg,  Malta,  Netherlands,  Norway,  Poland,  Portugal,  
Romania,  Slovakia,  Slovenia,  Spain,  Sweden,  Switzerland and United Kingdom.  
 
 
 
 

 

EUROPEAN COMMITTEE FOR STANDARDIZATION  

C OM ITÉ  EUROP ÉEN  D E  NORMALI S AT ION 

EUROPÄIS CHES  KOMITEE  FÜR  NORMUNG 

 

 

Management Centre:   Avenue Marnix 1 7,   B-1 000 Brussels 

© 2009 CEN Al l  rights of exploitation in  any form and  by any means reserved 
worldwide for CEN national  Members.  

Ref.  No.  EN ISO 8986-2:2009:  E

http://dx.doi.org/10.3403/02246216U
http://dx.doi.org/10.3403/02246216
http://dx.doi.org/10.3403/BSENISO8986


BS EN ISO 8986-2:2009

EN ISO 8986-2:2009 (E) 

3 

Foreword 

This docum ent (EN  I SO 8986-2: 2009) has been prepared  by Technical  Comm ittee I SO/TC 61  "Plastics" in  
col laboration  with  Technical  Com m ittee CEN /TC 249 “Plastics” the secretariat of which  is  held  by N BN .  

This European Standard  shal l  be g iven the status of a national  stand ard,  either by pu bl ication of an  identical  
text or by en dorsem ent,  at the latest by May 201 0,  an d  confl icting  n ational  stand ards shall  be with drawn at th e 
latest by M ay 201 0.  

Attention is drawn to th e possibi l ity that som e of the elem ents of this docum ent m ay be th e subj ect of patent 
rights.  CEN  [and /or CEN ELEC] shall  not be held  responsibl e for identifying  an y or al l  such patent rights.  

This docum ent supersedes EN  I SO 8986-2: 1 995.  

Accordin g to th e CEN /CEN ELEC I nternal  Reg ul ations,  the national  stand ards organizations of the fol lowin g 
countries are boun d to im plem ent this European Stan dard:  Austria,  Belg iu m ,  Bulgaria,  Cyprus,  Czech 
Repu bl ic,  Denm ark,  Eston ia,  Finl and,  France,  Germ an y,  Greece,  Hu ngary,  I celand,  I relan d,  I tal y,  Latvia,  
Lith uan ia,  Luxem bourg,  M alta,  N etherl ands,  N orway,  Poland,  Portug al,  Rom ania,  Slovakia,  Slovenia,  Spai n,  
Swed en,  Switzerland  and  the Un ited  Kin gdom .  

Endorsement notice 

The text of I SO 8986-2: 2009 has been  approved by CEN  as a EN  I SO 8986-2: 2009 without an y m odification .  
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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  
establ ished  has the right to be represented on  that committee.  International  organizations,  governmental  and  
non-governmental,  in  l iaison with  ISO,  also take part in  the work.  ISO col laborates closely with  the 
International  Electrotechnical  Commission (IEC) on  al l  matters of electrotechnical  standardization.  

International  Standards are drafted  in  accordance with  the ru les g iven in  the ISO/IEC Directives,  Part 2.  

The main  task of technical  committees is to prepare International  Standards.  Draft International  Standards 
adopted  by the technical  committees are circulated  to the member bodies for voting.  Publ ication  as an  
International  Standard requires approval  by at least 75 % of the member bodies casting a vote.  

Attention  is drawn to the possibi l ity that some of the elements of this document may be the subject of patent 
rights.  ISO shal l  not be held  responsible for identifying  any or al l  such  patent rights.  

ISO 8986-2 was prepared by Technical  Committee ISO/TC 61 ,  Plastics,  Subcommittee SC 9,  Thermoplastic 
materials.  

This second edition  cancels and replaces the first edition  (ISO 8986-2:1 995),  which  has been  technically 
revised  to reflect the changes made in  the concurrent revision of ISO 8986-1 .  I t also incorporates the 
Amendment ISO 8986-2:1 995/Amd.1 :2000.  

ISO 8986 consists of the fol lowing parts,  under the general  title Plastics — Polybutene-1  (PB-1)  moulding and 
extrusion materials:  

⎯ Part 1: Designation system and basis for specifications 

⎯ Part 2: Preparation of test specimens and determination of properties 

http://dx.doi.org/10.3403/02246216U
http://dx.doi.org/10.3403/02246216
http://dx.doi.org/10.3403/01930982U
http://dx.doi.org/10.3403/02246216
http://dx.doi.org/10.3403/BSENISO8986
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Plastics — Polybutene-1  (PB-1 ) moulding and extrusion 
materials — 

Part 2:  
Preparation of test specimens and determination of properties 

1  Scope 

This part of ISO 8986 specifies the methods of preparation  of test specimens and  the test methods to be used  
in  determining  the properties of polybutene-1  (PB-1 ) moulding  and  extrusion  materials.  For the sake of 
simplicity,  the designation  polybutene and  the abbreviation  PB are used  in  both  parts of ISO 8986.  
Requirements for handl ing  test material  and  for conditioning  both  the test material  before moulding  and  the 
specimens before testing  are also specified.  

Procedures and  conditions for the preparation  of test specimens and procedures for measuring  properties of 
the materials from which these specimens are made are given.  Properties and  test methods which  are 
suitable and  necessary to characterize PB moulding and  extrusion  materials are l isted.  

The properties have been selected  from the general  test methods in  ISO 1 0350-1 .  Other test methods in  wide 
use for or of particular significance to these moulding  and  extrusion  materials are also included in  this part of 
ISO 8986,  as is the designatory property specified  in  Part 1 .  

In  order to obtain  reproducible and comparable test results,  i t is  necessary to use the methods of specimen  
preparation and  conditioning,  the specimen dimensions and  the test procedures specified  herein.  Values 
determined  wi l l  not necessarily be identical  to those obtained using  specimens of different dimensions or 
prepared using  d ifferent procedures.  

2 Normative references 

The fol lowing referenced  documents are indispensable for the appl ication  of this document.  For dated 
references,  only the edition cited  applies.  For undated  references,  the latest edition  of the referenced 
document (including any amendments) appl ies.  

ISO 62,  Plastics — Determination of water absorption  

ISO 75-2,  Plastics — Determination of temperature of deflection under load — Part 2: Plastics and ebonite  

ISO 1 78,  Plastics — Determination of flexural properties  

ISO 1 79-1 ,  Plastics — Determination of Charpy impact properties — Part 1: Non-instrumented impact test 

ISO 1 79-2,  Plastics — Determination of Charpy impact properties — Part 2: Instrumented impact test 

ISO 291 ,  Plastics — Standard atmospheres for conditioning and testing 

ISO 293,  Plastics — Compression moulding of test specimens of thermoplastic materials  

http://dx.doi.org/10.3403/BSENISO8986
http://dx.doi.org/10.3403/BSENISO8986
http://dx.doi.org/10.3403/02349140U
http://dx.doi.org/10.3403/BSENISO8986
http://dx.doi.org/10.3403/01668657U
http://dx.doi.org/10.3403/00832350U
http://dx.doi.org/10.3403/01104208U
http://dx.doi.org/10.3403/02224310U
http://dx.doi.org/10.3403/01996643U
http://dx.doi.org/10.3403/01181118U
http://dx.doi.org/10.3403/00186882U
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ISO 527-2,  Plastics — Determination of tensile properties — Part 2: Test conditions for moulding and 
extrusion plastics  

ISO 527-4,  Plastics — Determination of tensile properties — Part 4: Test conditions for isotropic and 
orthotropic fibre-reinforced plastic composites  

ISO 899-1 ,  Plastics — Determination of creep behaviour — Part 1: Tensile creep  

ISO 1 1 33,  Plastics — Determination of the melt mass-flow rate (MFR) and the melt volume-flow rate (MVR) of 
thermoplastics  

ISO 1 1 83-1 ,  Plastics — Methods for determining the density of non-cellular plastics — Part 1: Immersion 
method,  liquid pyknometer method and titration method 

ISO 1 1 83-2,  Plastics — Methods for determining the density of non-cellular plastics — Part 2: Density gradient 
column method 

ISO 1 1 83-3,  Plastics — Methods for determining the density of non-cellular plastics — Part 3: Gas 
pyknometer method 

ISO 1 628-3,  Plastics — Determination of the viscosity of polymers in dilute solution using capillary 
viscometers — Part 3: Polyethylenes and polypropylenes 

ISO 281 8,  Plastics — Preparation of test specimens by machining  

ISO 31 67,  Plastics — Multipurpose test specimens  

ISO 4589-2,  Plastics — Determination of burning behaviour by oxygen index — Part 2: Ambient-temperature 
test 

ISO 8256,  Plastics — Determination of tensile-impact strength  

ISO 8986-1 ,  Plastics — Polybutene-1  (PB-1)  moulding and extrusion materials — Part 1: Designation system 
and basis for specifications  

ISO 1 0350-1 ,  Plastics — Acquisition and presentation of comparable single-point data — Part 1: Moulding 
materials  

ISO 1 1 357-2,  Plastics — Differential scanning calorimetry (DSC) — Part 2: Determination of glass transition 
temperature  

ISO 1 1 357-3,  Plastics — Differential scanning calorimetry (DSC) — Part 3: Determination of temperature and 
enthalpy of melting and crystallization  

ISO 1 1 357-6,  Plastics — Differential scanning calorimetry (DSC) — Part 6: Determination of oxidation 
induction time (isothermal OIT)  and oxidation induction temperature (dynamic OIT)  

IEC 60093,  Methods of test for volume resistivity and surface resistivity of solid electrical insulating materials  

IEC 601 1 2,  Method for the determination of the proof and the comparative tracking indices of solid insulating 
materials  

IEC 60243-1 ,  Electrical strength of insulating materials — Test methods — Part 1: Tests at power frequencies  

IEC 60250,  Recommended methods for the determination of the permittivity and dielectric dissipation factor of 
electrical insulating materials at power,  audio and radio frequencies including metre wavelengths  

IEC 60296,  Fluids for electrotechnical applications — Unused mineral insulating oils for transformers and 
switchgear 

http://dx.doi.org/10.3403/00921383U
http://dx.doi.org/10.3403/01057400U
http://dx.doi.org/10.3403/01027178U
http://dx.doi.org/10.3403/BSENISO1133
http://dx.doi.org/10.3403/02996898U
http://dx.doi.org/10.3403/03092483U
http://dx.doi.org/10.3403/01877534U
http://dx.doi.org/10.3403/02169017U
http://dx.doi.org/10.3403/01092333U
http://dx.doi.org/10.3403/01128261U
http://dx.doi.org/10.3403/01894062U
http://dx.doi.org/10.3403/01146615U
http://dx.doi.org/10.3403/01930982U
http://dx.doi.org/10.3403/02349140U
http://dx.doi.org/10.3403/30257999U
http://dx.doi.org/10.3403/30177315U
http://dx.doi.org/10.3403/30161722U
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http://dx.doi.org/10.3403/02808434U
http://dx.doi.org/10.3403/01368018U
http://dx.doi.org/10.3403/03115282U
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IEC 60695-1 1 -1 0,  Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical flame test 
methods  

3 Preparation of test specimens 

3.1  General  

The test specimens shal l  be prepared by compression  moulding.  

I t is essential  that the specimens are always prepared  by the same procedure using the same processing 
conditions.  

The material  shal l  be kept in  moisture-proof containers unti l  i t is  required  for use.  

The moisture content of fi l led  or reinforced materials shal l  be expressed as a percentage of the total  mass of 
the compound.  

3.2 Treatment of the material  before moulding 

Before processing,  no pretreatment of the material  sample is normally necessary.  

3.3 Compression moulding 

Compression-moulded  sheets shal l  be prepared  in  accordance with  ISO 293,  using  the conditions specified  in  
Table 1 .  

Table 1  — Conditions for compression moulding of test specimens 

Moulding 
temperature

Average 
cooling rate 

Demoulding 
temperature

Full  
pressure 

Full-pressure 
time 

Preheating 
pressure 

Preheating 
time Material  

°C °C/min  °C MPa min  MPa min  

Al l  grades 200 30 30 ±  5  5 or 1 0a  5  ±  1  Contact 5 to 1 5 

a  Use 5 MPa with  a frame mould  and 1 0 MPa with  a positive mould.  

 

The test specimens required  for the determination of the properties shal l  be machined  from the compression-
moulded  sheets in  accordance with  ISO 281 8 or punched out.  

A type 1  (frame) mould  may be used,  but i t is necessary to start cool ing  whi lst simultaneously applying the ful l  
pressure.  This avoids the melt being  pressed out of the frame and avoids sink marks.  

For thicker sheet (≈  4  mm),  a type 2 (positive) mould  has been found to work satisfactorily.  

The preheating time depends on  the type of mould  and  the type of energy input (steam or electricity).  For 
frame moulds,  5 min  is usual ly sufficient but for positive moulds,  due to the bigger mass,  a preheating time of 
up to 1 5 min  may be necessary,  especial ly if electric heating  is used.  

NOTE 1  Since only the average cooling  rate is specified,  the actual  cooling  rate during  crystal l ization  is not fixed.  This 
can  lead to significant deviations in  properties related  to crystal l in ity,  such  as density and  mechanical  properties.  

NOTE 2  Since for frame moulds full  pressure is only applied  upon  cool ing,  compression-moulded  sheets may suffer 
from insufficient homogeneity and  pel let boundaries may be preserved  if the heating  time or the pressure is insufficient.  

http://dx.doi.org/10.3403/01860485U
http://dx.doi.org/10.3403/00186882U
http://dx.doi.org/10.3403/01092333U
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4 Conditioning of test specimens 

Before testing,  test specimens shal l  be conditioned  at atmospheric pressure in  one of the standard 
atmospheres specified  in  ISO 291  for the length  of time recommended by the material  manufacturer.  The 
conditioning atmosphere and conditioning  time used  shal l  be reported  along with  the test conditions in  the test 
report.  

Due to the temperature dependence of the conditioning process,  conditioning  of test specimens at 27 °C may 
require longer or lead  to unsatisfactory test results.  For the sake of the reproducibi l i ty of the results,  
conditioning  at 23 °C is therefore preferred.  

Because of the slowness of the crystal l ine-phase transition  which takes place after PB compounds have 
solid ified  from the melt and which  results in  significant changes in  characteristics such as shrinkage and 
tensi le properties,  it is necessary to delay physical  testing  after moulding unti l  this phase transition  is 
complete.  

The use of accelerated  ageing at elevated  pressure is al lowed if i t can  be demonstrated  that the test results 
are reproducible and equivalent to those obtained  on  specimens aged at atmospheric pressure.  

5 Determination of properties 

In  the determination  of properties and  the presentation of data,  the standards,  supplementary instructions and 
notes g iven in  ISO 1 0350-1  shal l  be applied.  Al l  tests shal l  be carried  out in  one of the standard  atmospheres 
specified  in  ISO 291  unless specifically stated  otherwise in  Tables 2 and 3.  

NOTE Comparison of data obtained  under d ifferent test conditions may lead  to erroneous conclusions.  

Table 2 is compiled  from ISO 1 0350-1 ,  and  the properties l isted  are those which  are appropriate to polybutene 
(PB) moulding  and extrusion materials.  These properties are those considered  useful  for comparisons of data 
generated  for d ifferent thermoplastics.  

Table 3 contains those properties,  not found specifical ly in  Table 2,  which  are in  wide use or of particular 
significance in  the practical  characterization  of polybutene (PB) moulding  and  extrusion materials.  

http://dx.doi.org/10.3403/01181118U
http://dx.doi.org/10.3403/02349140U
http://dx.doi.org/10.3403/01181118U
http://dx.doi.org/10.3403/02349140U
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Table 2  — General  properties and test conditions (selected from ISO 1 0350-1 )  

Property Unit Standard 
Specimen type 

(dimensions in  mm)

Specimen 
preparationa  

Test conditions and 
supplementary instructions 

Rheological  properties 

Melt volume-flow rate cm3/1 0 min  
See conditions given in  
ISO 8986-1  

Melt mass-flow rate g/1 0 min  

ISO 1 1 33 
Moulding  
compound 

— Use melt density of 776,5 kg/m3  
to calculate the melt mass-flow 
rate 

Mechanical  properties 

Tensi le modulus MPa Test speed  1  mm/min  

Yield  stress MPa Test speed  500 mm/min  

Yield  strain  % Test speed  500 mm/min  

Nominal  strain  at break % Test speed  50 mm/min  

Stress at 50 % strain  MPa Test speed 50 mm/min  

Stress at break MPa Test speed 50 mm/min  

Strain  at break % 

 ISO 527-2,
ISO 527-4 

Type 5A 
(ISO 527-2) 

or 
type 1 B 

(ISO 527-4) 

Q 

Test speed  50 mm/min  

At 1  h  
Tensile creep modulus MPa ISO 899-1  See ISO 31 67 Q 

At 1  000 h  
   Strain  u  0,5 % 

Flexural  modulus MPa ISO 1 78 80 ×  1 0  ×  4  Q Test speed  2 mm/min  

Charpy impact strength  kJ/m2  80 ×  1 0  ×  4  Q Method  1 eU (edgewise impact) 

Charpy notched  impact 
strength  

kJ/m2  

ISO 1 79-1  
or 

ISO 1 79-2 

80 ×  1 0  ×  4  
V-notch,  

r =  0,25 

Q Method 1 eA (edgewise impact) 

Tensi le notched  impact 
strength  

kJ/m2  ISO 8256 
80 ×  1 0  ×  4  

double V-notch,  

r =  1  

Q 

Only to be quoted  if fracture 
cannot be obtained  with  notched  
Charpy test 

Thermal  properties 

Melting  temperature °C ISO 1 1 357-3
Moulding  
compound 

— Use 1 0 °C/min  

Glass transition  
temperature 

°C ISO 1 1 357-2
Moulding  
compound 

— Use 20 °C/min  

Temperature of 
deflection  under load  

°C ISO 75-2 
80 ×  1 0  ×  4  
flatwise 

Q 0,45 MPa and  1 ,8 MPa 

Paral lel  
Coefficient of l inear 
thermal  expansion  

°C−1  
TMA (see 

ISO 1 0350-1 )
Prepared  from 

ISO 31 67 
Q 

Normal  

Quote the secant 
value over the 
temperature range 
23 °C to 55 °C 

Flammabili ty mm/min  
IEC 

60695-1 1 -1 0
1 25 ×  1 3 ×  3  Q 

Method  A — l inear burning  rate 
of horizontal  specimens 

Oxygen index % ISO 4589-2 80 ×  1 0  ×  4  Q 
Procedure A — top surface 
ignition  

 

http://dx.doi.org/10.3403/02349140U
http://dx.doi.org/10.3403/BSENISO1133
http://dx.doi.org/10.3403/01930982U
http://dx.doi.org/10.3403/00921383U
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http://dx.doi.org/10.3403/01057400U
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Table 2 (continued)  

Property Unit Standard 
Specimen type 

(dimensions in  mm)

Specimen 

preparationa  
Test conditions and 

supplementary instructions 

Electrical  properties 

Relative permittivity — 

Dissipation  factor — 
IEC 60250 W  80 ×  W  80 ×  1  Q 

Frequency 1 00 Hz and  1  MHz 
(compensate for electrode edge 

effect) 

Volume resistivity Ω⋅m 

Surface resistivity Ω  
IEC 60093 W  80 ×  W  80 ×  1  Q Voltage 1 00 V 

Electric strength  kV/mm IEC 60243-1  
W  80 ×  W  80 ×  1  
W  80 ×  W  80 ×  3  

Q 

Use 25 mm/75 mm coaxial-
cyl inder electrode configuration.  
Immerse in  IEC 60296 
transformer oil .  Use short time 
(rapid  rise) test 

Comparative tracking 
index 

— IEC 601 1 2 W  1 5 ×  W  1 5 ×  4  Q Use solution  A 

Other properties  

Water absorption  % ISO 62 
50 ×  50 ×  3  or 

φ  50 ×  3  d isc 
Q 

24 h  immersion  in  water at 

23 °C 

a Q = Compression  moulding.  

 

Table 3 — Additional  properties and test conditions of particular util ity to PB moulding 
and extrusion materials 

Property Unit Standard 
Specimen type  

(d imensions in  mm)
Specimen preparation  

Test conditions and 
supplementary 

instructions 

Other properties 

Viscosity number ml/g  ISO 1 628-3 
Moulding  
compound  

— — 

Oxidation  induction  
time 

min  ISO 1 1 357-6 
Moulding  
compound  

— 
Isothermal  method,  test 
temperature 220 °C 

Density kg/m3  
ISO 1 1 83-1 ,   
ISO 1 1 83-2 or 
ISO 1 1 83-3 

See next column 
Use extrudate from melt 
flow rate determination  

(see Table 2) 
 

NOTE Although density is no longer used as a designatory property for PB compounds,  it has been kept in  Table 3 because it is  sti l l  

used  in practice.  

 

http://dx.doi.org/10.3403/01368018U
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