INTERNATIONAL

ISO

STANDARD 8986-2

Second edition
2009-11-15

Plastics — Polybutene-1 (PB-1) maulding

and extrusion materials <=
Part 2:

Preparation of test specimens and

determination of{properties

Plastiques — Matérialx-a base de polybutene-1 (PB-1) pour moulage

et extrusion —

Partie 2: Préparation des éprouvettes et détermination des

bropriétés

e Reference number
= — ISO 8986-2:2009(E)

© SO 2009


https://standardsiso.com/api/?name=8948d10ceda470f16e5a8bc97fd7ed70

ISO 8986-2:2009(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2009

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2009 — All rights reserved


https://standardsiso.com/api/?name=8948d10ceda470f16e5a8bc97fd7ed70

ISO 8986-2:2009(E)

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
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B986-2 was prepared by Technical Committee ISO/TC 61, Plastics, Subcommittee SC 9, T]
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Part 2: Preparation of test spéeimens and determination of properties
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Plastics — Polybutene-1 (PB-1) moulding and extrusion
materials —

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

part of ISO 8986 specifies the methods of preparation of test specimens andthe test method
btermining the properties of polybutene-1 (PB-1) moulding and extrusion materials. For
licity, the designation polybutene and the abbreviation PB are. used in both parts g

imens before testing are also specified.

edures and conditions for the preparation of test specimens and procedures for measuring
materials from which these specimens are made areé<given. Properties and test method
ble and necessary to characterize PB moulding and extrusion materials are listed.

properties have been selected from the general {est methods in ISO 10350-1. Other test met
or or of particular significance to these mouldinig and extrusion materials are also included i
BI86, as is the designatory property specified in Part 1.

der to obtain reproducible and comparable test results, it is necessary to use the methods
bration and conditioning, the specimen dimensions and the test procedures specified he

mined will not necessarily be_identical to those obtained using specimens of different di
bred using different procedures:

Normative references

ences, only_the edition cited applies. For undated references, the latest edition of theg
ment (inefoding any amendments) applies.

62, Plastics — Determination of water absorption
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178, Plastics — Determination of flexural properties

| ebonite

ISO 179-1, Plastics — Determination of Charpy impact properties — Part 1: Non-instrumented impact test

ISO 179-2, 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

© 1SO 2009 — All rights reserved


https://standardsiso.com/api/?name=8948d10ceda470f16e5a8bc97fd7ed70

ISO 8986-2:2009(E)

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 1133, Plastics — Determination of the melt mass-flow rate (MFR) and the melt volume-flow rate (MVR) of

thermoplastics

ISO 1183-1,[Pra — Methods for determining the der Fsion
method, liqufd pyknometer method and titration method

ISO 1183-2,|Plastics — Methods for determining the density of non-cellular plastics — Part 2: Density gragdient
column method

ISO 1183-3,| Plastics — Methods for determining the density of non-cellular plastics — Part 3:|Gas
pyknometer|method

ISO 1628-3,| Plastics — Determination of the viscosity of polymers in dilute solution using cagillary
viscometers|— Part 3: Polyethylenes and polypropylenes

ISO 2818, Plastics — Preparation of test specimens by machining

ISO 3167, Plastics — Multipurpose test specimens

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

ISO 8256, Pjastics — Determination of tensile-impact strength

ISO 8986-1,|Plastics — Polybutene-1 (PB-1) maulding and extrusion materials — Part 1: Designation syjstem
and basis fof specifications

ISO 10350-1, Plastics — Acquisition and-presentation of comparable single-point data — Part 1: Moulding
materials

ISO 11357-2, Plastics — Differential scanning calorimetry (DSC) — Part 2: Determination of glass transition
temperature

ISO 11357-3, Plastics — ‘Differential scanning calorimetry (DSC) — Part 3: Determination of temperaturg and
enthalpy of melting and\crystallization

ISO 11357-4, Plastics — Differential scanning calorimetry (DSC) — Part 6: Determination of oxidation
induction timec{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 60112, 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
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IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical flame test
methods

3

3.1

Preparation of test specimens

General

The test specimens shall be prepared by compression moulding.

It is essentialthatthe-spesimens—are—always—prepared-by-the-same—procedure—bsing—the-same processing
conditions.
The material shall be kept in moisture-proof containers until it is required for use.
The moisture content of filled or reinforced materials shall be expressed as a percentage of the fotal mass of
the dompound.
3.2 | Treatment of the material before moulding
Before processing, no pretreatment of the material sample is normally necessary.
3.3 | Compression moulding
Comppression-moulded sheets shall be prepared in accordance with ISO 293, using the conditiong specified in
Tablge 1.
Table 1 — Conditions for compression moulding of test specimens
Moulding Average Demoulding Full Full-pressure | Preheating | [Preheating
Material | temperature | cooling rate | temiperature | pressure time pressure time
°C °C/min °C MPa min MPa min
All grades 200 30 305 5o0r 102 5+1 Contact 5t0 15
a Use 5 MPa with a frame mould and-10 MPa with a positive mould.
The fest specimens required for the determination of the properties shall be machined from the dompression-
moulded sheets in.accordance with ISO 2818 or punched out.
A type 1 (framie) mould may be used, but it is necessary to start cooling whilst simultaneously appglying the full
presgure. {Fhis 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 usually sufficient but for positive moulds, due to the bigger mass, a preheating time of
up to 15 min may be necessary, especially if electric heating is used.

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

NOTE 2  Since for frame moulds full pressure is only applied upon cooling, compression-moulded sheets may suffer
from insufficient homogeneity and pellet boundaries may be preserved if the heating time or the pressure is insufficient.
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4 Conditioning of test specimens

Before testing, test specimens shall be conditioned at atmospheric pressure in one of the standard
atmospheres specified in 1ISO 291 for the length of time recommended by the material manufacturer. The
conditioning atmosphere and conditioning time used shall 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 reproducibility of the results,

conditioning

at 23 °C is therefore preferred.

Because of
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complete.

m the melt and which results in significant changes in characteristics such as shrinkag

the slowness of the crystalline-phase transition which takes place after PB compounds{ave
erties, it is necessary to delay physical testing after moulding until this phase Aransiti

and
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The use of accelerated ageing at elevated pressure is allowed if it can be demonstrated-that the test rgsults

are reprodugd
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hination of properties

SO 291 unless specifically stated otherwise in Tables 2.and'3.

ible and equivalent to those obtained on specimens aged at atmospheric préssure.

pmparison of data obtained under different test conditionsimay lead to erroneous conclusions.

nination of properties and the presentation of data, the standards, supplementary instructiong and
n 1ISO 10350-1 shall be applied. All tests shall be carried outiin one of the standard atmospheres

mpiled from ISO 10350-1, and the properties:listed are those which are appropriate to polybutene

(PB) moulding and extrusion materials. These properties-are those considered useful for comparisons of|data

generated fd

Table 3 con
significance

r different thermoplastics.

ains those properties, not found specifically in Table 2, which are in wide use or of particular
n the practical characterization of pelybutene (PB) moulding and extrusion materials.
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Table 2 — General properties and test conditions (selected from ISO 10350-1)

ignition

Property Unit Standard .Spem.men_type Speclm_en ) Test condltl_ons and_
(dimensions in mm)| preparation? | supplementary instructions
Rheological properties
’ 3 . See conditions given in
Melt volume-flow rate | cm®/10 min ISO 8986-1
Moulding
1ISO 1133 compound - Use melt density of 776,5 kg/m3
Melt mass-flow rate g/10 min to calculate the melt mass-flow
rate
Mechanical properties
Tengdile modulus MPa Test speed- 1. mm/min
Yield stress MPa Test spéed:500 mm/min
Yield strain % Type 5A Testspeed 500 mm/min
ISO 527-2 (18O 527-2)
Nomjnal strain at break % ISO 527_4' or Q Test speed 50 mm{min
type 1B
Stregs at 50 % strain MPa (ggﬂlﬂ Test speed 50 mm{min
Stregs at break MPa Test speed 50 mm/min
Straip at break % Test speed 50 mmJmin
At1h
Tendile creep modulus MPa ISO 899-1 See ISO 3167, Q Strgin < 0,5 %
At 1000 h
Flextllral modulus MPa ISO 178 80 x0x 4 Q Test speed 2 mm/min
Charby impact strength kd/m? 80% 10 x4 Q Method 1eU (edgeise impact)
Charpy notched impact kd/m? } ISOO1r79-1 8(\)/2;’2:: * Q Method 1eA (edgeise impact)
strerlgth ISO 179-2 ' 9 P
r=0,25
Tendi tched i t 80x10x4 Only to be quoted if fracture
tenS| ?hno ched impac kJ/m? 1ISO"8256 double V-notch, Q cannot be obtaineq with notched
streng r=1 Charpy test
Thermal properties
Meltihg temperature °¢ ISO 11357-3 Moulding — Use 10 °C/min
compound
Glask transition °c ISO 11357-2 Moulding - Use 20 °C/min
temperature compound
Temperature of o 80x10x4
deflection under load ¢ IS0 75-2 flatwise Q 0,45 MPa and 1,8 jPa
Parallel Quote|the secant
Coefficient of linear — TMA (see Prepared from value pver the
thermal expansion ISO 10350-1) ISO 3167 ™ Normal J temperature range
23°Cto55°C
- . IEC Method A — linear burning rate
Flammability mm/min 60695-11-10 125x13x3 Q of horizontal specimens
Oxygen index % ISO 4589-2 80 x 10 x 4 Q Procedure A — top surface
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