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INTERNATIONAL STANDARD © ISO

ISO 8986-2:1995(E)

Plastics — Polybutene (PB) 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 prep:
aration of test specimens and the test methods to,be
used in determining the properties of PB moulding
and extrusion materials. Requirements for.handling
test material and for conditioning both the jtést ma-
terial before moulding and the specimens before
testing afe given here.

Procedures and conditions for the-preparation of test
specimens and procedures for-measuring properties
of the materials from which” these specimens are
made ar¢ given. Properfies”and test methods which
are suitaple and necessary to characterize PB mould-
ing and gxtrusion /materials are listed.

The propertiesyhave been selected from the general
test methods"in ISO 10350. Other test methods in

2 Normative references

Ihe following standards contain prov
through reference in this text, constitd
of this part of ISO 8986. At the time of p
editions indicated were valid. All standar
to revision, and parties to agreements
part of ISO 8986 are encouraged to in
possibility of applying the most recent ¢
standards indicated below. Members off
maintain registers of currently valid
Standards.

ISO 62:1980, Plastics — Determination
sorption.

ISO 75-1:1993, Plastics — Determinatio
ture of deflection under load — Part 1:
method.

ISO 75-2:1993, Plastics — Determinatio

sions which,
te provisions
Lblication, the
s are subject
based on this
vestigate the
ditions of the
IEC and ISO
International

of water ab-

h of tempera-
General test

h of tempera-

ture of deflection under load — Part 2

Plastics and

wide use—for—orof particutar significance 1o these
moulding and extrusion materials are also included in
this part of ISO 8986, as are the designatory proper-
ties specified in part 1.

In order to obtain reproducible and comparable test
results, it is necessary to use the methods of speci-
men preparation and conditioning, the specimen di-
mensions and the test procedures specified herein.
Values determined will not necessarily be identical to
those obtained using specimens of different dimen-
sions or prepared using different procedures.

ebonite.

ISO 178:1993, Plastics — Determination of flexural

properties.

ISO 179:1993, Plastics — Determination of Charpy

impact strength.

ISO 291:1977, Plastics — Standard atmospheres for

conditioning and testing.

ISO 293:1986, Plastics — Compression moulding test

specimens of thermoplastic materials.
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ISO 527-1:1993, Plastics — Determination of tensile
properties — Part 1. General principles.

ISO 527-2:1993, 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.

© |SO

IEC 93:1980, Methods of test for volume resistivity
and surface resistivity of solid electrical insulating
materials.

IEC 112:1979, Method for determining the compara-
tive and the proof tracking indices of solid insulating
materials under moist conditions.

IEC 243-1:1988, Methods of test for electric strength
of solid insulating materials - Part 1: Tests at power
frequencies.

ISO 899-1:199
behaviour — P

ISO 1133:1991
mass-flow ratg
(MVR) of thern

ISO 1183:1987
the density
plastics.

ISO 1210:1992
burning behavi
in contact with

B Plastics — Determination of creep
art 1. Tensile creep.

, Plastics — Determination of the melt
(MFR) and the melt volume-flow rate
hoplastics.

. Plastics — Methods for determining
bnd  relative  density of non-cellular

Plastics — Determination of the
bur of horizontal and vertical specimens
a small-flame ignition source.

ISO 1628-3:1991, Plastics — Determination of vis-

cosity numbe
Part 3: Polyeth

ISO 2818:1994
mens by mach

ISO 3146:1985
behaviour {me
semi-crystalling

ISO 3167:1993
mens.

ISO 4589-2:—1
behaviour by
temperature tg

ISO 8256:1990

r and limiting viscosity number —
ylenes and polypropylenes.

, Plastics — Preparation of test speci-
ining.

, Plastics — Determination of melting
ting temperature or melting. fange) of
b polymers.

, Plastics — Multiputfpose test speci-
), Plastics —/Determination of burning
oxygen index — Part 2: Ambient-

St.

, Plastics — Determination of tensile-

impact strengt

h.

IEC 250:1969, Recommended methods fanthe deter-
mination of the permittivity and dielectric) disgipation
factor of electrical insulating materials)at powey, audio
and radio frequencies including métre” wavelengths.

IEC 296:1982, Specification forunused minefal insu-
lating oils for transformers(and switchgear.

IEC 1006:1991, Methdds of test for the determination
of the glass transition” temperature of electridal insu-
lating materials.

ASTM D 63891, Test method for tensile properties
of plastics.

ASTM"D 3350-93, Specification for polyethylepe plas-
tics pipe and fitting materials.

3 Preparation of test specimens

The test specimens shall be prepared by comgression
moulding.

It is essential that the specimens are always plepared
by the same procedure using the same professing
conditions.

The material shall be kept in moisture-proof coftainers
until it is required for use.

Moisture content of filled or reinforced materials shall

ISO 8986-1:1993, Plastics — Polybutene (PB) mould-
ing and extrusion materials — Part 1: Designation
system and basis for specifications.

ISO 10350:1993, Plastics — Acquisition and presen-
tation of comparable single-point data.

1) To be published.

be expressed as a percentage of the total mass of the
compound.

3.1 Treatment of the material before
moulding

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

Compression-moulded sheets shall be prepared in
accordance with 1ISO 293, using the conditions speci-
fied in table 1.

The test specimens required for the determination of
the properties shall be machined from the
compression-moulded sheets in accordance with
ISO 2818 or stamped.

ISO 8986-2:1995(E)

and equivalent to those obtained on specimens aged for 10
days.

5 Determination of properties

In the determination of properties and the presen-
tation of data, the standards, supplementary in-
structions and notes given in ISO 10350 shall be
applied. All tests shall be carried out in the standard
atmosphere of 23 °C + 2 °C and (50 + 5) % relative
humidity unless specifically stated otherwise in tables

A type [tframemouldhas to be used, but it s
necessafy to start cooling whilst simultaneously ap-
plying the full pressure. This avoids the melt being
pressed fout of the frame and avoids sink marks.

4 Conditioning of test specimens

Test spgcimens shall be conditioned in accordance
with 1S 291 for at least 10 days at 23 °C + 2 °C and
(50 + 5) % relative humidity.

NOTE 1 | The use of accelerated conditioning is allowed if
it can be flemonstrated that the test results are reproducible

Table 1 — Conditions for_compression moulding of test specimens

2 and 3.

Table 2 is compiled from ISO 10850, ar|d the proper-
ties listed are those which) are appropriate to
polybutene (PB) moulding (afid extrusjon materials.
These properties are thgse considergd useful for
comparisons of data_generated for different thermo-
plastics.

Table 3 containsi\those properties, not found specifi-
cally in tabl€2, which are in wide use qr of particular
significange) "in the practical charagterization of
polybutehe (PB) moulding and extrusion materials.

. Moulding Average Demoulding Full Full- Preheating | Preheating
Mategrial . pressure .
temperature | cooling.rate | temperature | pressure time pressure time
°C *€/min °C MPa min MPa min
All gfades 200 30 30+ 5 5 54+ 1 Contact 5to 15
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Table 2 — General properties and test conditions (selected from I1SO 10350)

© |SO

. Specimen o
. Specimen type Test conditions and supplementary
Property Unit Standard (dimensions in mm) prep- instructions
aration1)
Rheological properties
Melt mass-flow rate g/10 min ;o . . :
1SO 1133 Moulding compound _ See con_dmons given in part 1 of this
3 . International Standard
Melt volume-flow rate cm’/10 min
Mechanical properties
Tensile modulus MPa Test speed 1 mm/min
Yield stress MPa Test speed 50 mm/min
Yield strain % Test speed 50 mmy/min
ISO 527-1,
Nominal strain at bfeak % >~ IS0 527-2, See ISO 3167 Q Test speed 50'mim/min
ISO 5274
Stress at 50 % strajn MPa Test speed)50 mm/min
Stress at break MPa } Test speed 5 mm/min. Only {o be
) . . o
Strain at break % quoted if strain at break is <[10 %
Tensile creep modylus MPa ISO 899-1 See I1SO 3167 Q At1h
Strain < 0,% %
At 1 000 h
Flexural modulus MPa ISO 178 80 x 10x 4 Q Test speed 2 mm/min
Charpy impact strepgth kJ/m? } 80x 10x 4 Q Method 1eU (edgewise impact)
1ISO 179
Charpy notched impact strength kJ/m? 80 x 10 xeé Method 1eA (edgewise impact)
V-notch,
r =0,25
Tensile notched impact strength kJ/m? 1SO 8256 80 x T0x 4 Q Only to be quoted if fracture canfot be
double V-notch, obtained with notched Charpy teft
r=1
Thermal properties
Melting temperaturg °C I1SO 3146 Moulding compound — Method C (DSC or DTA). Use 10[°C/min
Glass transition tenjperature °C IEC 1006 Moulding compound — Method A (DSC or DTA). Use 20/°C/min
Temperature of deflection under °C 1SO,75-1, 110 x 10 x 4 edgewise
load 150/ 75-2 or 80 x 10 x 4 flatwise Q 0.45 MPa and 1,8 MPa
ici i lex- .
Coefflcxent of linear|thermal ex °c’ TMA (see Prepared from ISO 3167 Q Parallel Quote the secant|value
pansion ISO 10350)
over the temperature
Normal range 23 °C to 55|°C
Flammability mm/min ISO 1210 125x 13 x 3 Q Method A — linear burning rate df hori-
zontal specimens
Ignitability % ISO 4589-2 80x 10x 4 Q Procedure A — top surface ignitign
Electrical propertids
Relative permittivity! 3
} IEC 250 >80x >80x1 a Fr(taqlljcency’/ 1?0:2 a(;wd 1 ;\fAHzt)(compen-
Dissipation factor — sate for electrode edge etfec
Volume resistivity Qm
IEC 33 >80x >80x1 Q Voltage 100 V
Surface resistivity Q
>80x3>80x1 Use 25 mm/75 mm coaxial-cylinder
. - lectrode configuration. Immerse in
| trength kV/mm | 43- e ) .
Electric streng fm EC 2431 } a IEC 296 transformer oil. Use short time
>80x>80x3 o
(rapid rise) test
Comparative tracking index — IEC 112 >15x > 16x4 Q Use solution A

1) See next page.
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