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Plastics — Polyethylene (PE) moulding and extrusion materials —

Part 2:

Prepar

1 Scope

This part

determinin
conditionir

Procedure
materials
necessary|

ation of test specimens and determination of properties
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ISO 75-1:

993, Plastics — Determination of temperature of deflection under load —Part 1: General test

method.

ISO 75-2:1993, Plastics — Determination of temperature of deflection under load — Part 2: Plastics and ebonite.

ISO 178:1993, Plastics — Determination of flexural properties.

ISO 179:1993, Plastics — Determination of Charpy impact strength.

ISO 291: —1), Plastics — Standard atmospheres for conditioning and testing.

1) Tobep

ublished. (Revision of ISO 291:1977)
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ISO 293:1986, Plastics — Compression moulding test specimens of thermoplastic materials.

1SO 294-1:1896, Plastics — Injection moulding of test specimens of thermoplastic materials — Part 1: General
principles, and moulding of multipurpose and bar specimens.
ISO 294-3:1998, Plastics — Injection moulding of test specimens of thermoplastic materials — Part 3: Plates

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

ISO 527-2:1998, Plastics — Determination of tensile properties — Part 2: Test conditions for moulding and extrusion
plastics.

ISO 899-1:1993,Pfastics— Determination of creep betraviour— Part 17 Tensiie creep.

ISO 1133:1997, Plastics — Determination of the melt mass-flow rate (MFR) and the melt volume-flow rate (MVR)
of thermoplastics.

UHla

ISO 1183:1987, Plastics — Methods for determining the density and relative density of non-¢elldlar plastics.

ISO 1210: —P), Plastics — Determination of the burning behaviour of horizontal and(vertical specimens |in contact
with a small-flame ignition source.

ISO 1628-3:1991, Plastics — Determination of viscosity number and [imitihng viscosity number +4- Part 3:
Polyethylenep and polypropylenes.

ISO 1872-1:19983, Plastics — Polyethylene (PE) moulding and extrusion materials — Part 1: Designatiqn system
and basis for|specifications.

ISO 2818:1994, Plastics — Preparation of test specimens by machining.

ISO 3146:1985, Plastics — Determination of melting behaviour (melting temperature or melting rangej of semi-
crystalline pdlymers.

ISO 3167:1993, Plastics — Multipurpose test specimens.

ISO 4589-2:1996, Plastics — Determination.of-burning behaviour by oxygen index — Part 2: Ambient-tefnperature
test.

ISO 6603-2:1989, Plastics — Determijnation of multiaxial impact behaviour of rigid plastics — Part 2: Insirumented
puncture test

I1SO 8256:1990, Plastics — Betermination of tensile-impact strength.
ISO 10350:1993, Plastics'— Acquisition and presentation of comparable single-point data.

IEC 93:1980,|Methads of test for volume resistivity and surface resistivity of solid electrical insulating matefjals.

|EC 112:1979Method-fordeterminingthecomparative-and-the proof-tracking indices of sotid msutatng materials
under moist conditions.

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

IEC 250:1969, 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.

2) To be published. (Revision of ISO 1210:1992)
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IEC 296:1982, Specification for unused mineral insulating oils for transformers and swithchgear.

ASTM D 1693:1995, Test method for environmental stress-cracking of ethylene plastics.

3 Preparation of test specimens

It is essential that specimens are always prepared by the same procedure (either injection moulding or compression
moulding), using the same processing conditions.

The procedure to be used for each test method is indicated in tables 3 and 4 (M =injection moulding,
Q = compression moulding)

3.1 TreaLment of the material before moulding

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

3.2 Injegtion moulding

Injection moulding of test specimens is used for PE moulding materials having a melt mass-flow rate of
= 1 g/10 njin determined in accordance with ISO 1133 using set of conditions B;(190 °C/2,16 kg).

Injection-moulded specimens shall be prepared in accordance with ISO'294-1 or ISO 294-3, using the conditions

specified i table 1.
Table 1 — Conditions for injection moulding of test specimens
Average .
Material t Melt Mould injection Co_olmg Tota_l
emperature | temperature velocity time cycle time
°C °C mm/s s s
MFR = 1 g/10 min 210 40 100 £ 20 35+5 40+5

3.3 Conpression moulding

Compression moulding is usedfor materials with a melt mass-flow rate of < 1 g/10 min determined in
with ISO 1133 using set of_conditions D (190 °C/2,16 kg). In the case of thin sheet (<2 mm),
individuallyl prescribed intables 3 and 4, compression moulding shall be used for all melt flow rates.

accordance
and, where

Compression-moulded 'sheets shall be prepared in accordance with ISO 293 using the conditions specified in
table 2. The testSpecimens required for the determination of the properties shall be machined from the
compressipn-moulded sheets in accordance with ISO 2818 or stamped.

Table 2 — Conditions for compression moulding of test specimens

Material Moulding Average Demoulding Full Full-pressure | Preheating Preheating
temperature | cooling rate | temperature pressure time pressure time
°C °C/min °C MPa min MPa min
All grades 180 15 <40 5/101) 5+1 Contact 5to 15

1) Use 5 MPa for frame mould and 10 MPa for positive mould.
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A type 1 (frame) mould may be used, but it is necessary to start cooling whilst simultaneously applying the full
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, 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 can be necessary,
especially if electric heating is used.

4 Conditioning of test specimens

1 ball b PUHH ol ol H1N TaWaYa T I P | AL PO VoYY - S SV i
TeSt SpeCI oS- oran DC-CUTTOTIOTICU N T aCCUOTUaTTICC— Wit T 1 OO ZI T 101 dl ledol U T dl 2O U I 2 U dinag 50 i‘ 5) O/o

relative hurridity.

5 Determination of properties

In the determination of properties and the presentation of data, the standards, supplementary instructions|and notes
given in ISQ 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 3 and*4:

Table 3 is compiled from ISO 10350, and the properties listed are those which are appropriate to polyethjlene (PE)
moulding and extrusion materials. These properties are those considereduseful for comparisons of data [generated
for different thermoplastics.

Table 4 confains those properties, not found specifically in table 3, which are in wide use or of particular significance
in the practi¢al characterization of polyethylene (PE) moulding and extrusion materials.
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Table 3 — General properties and test conditions (selected from ISO 10350)

injection-moulded specimen (see 3.
compression-moulded sheet (see 3

Not be used for specifications

. Specimen type Specimen Test conditions
Property Unit Standard | (yimensions in mm) | preparation? and supplementary instructions
Rheological properties
Melt mass-flow rate g/10 min } 1SO 1133 Moulding _ See conditions given in ISO 1872-1
Melt volume-flow rate | cm3/10 min compound
Mechanical properties
Tensile modulus MPa Test speed 1 mm/min
Yield stress MPa Test speed 50 mm/min
) ) o .
Yleld_ strain . % 1SO 527-1, Test speed 50 mm/m!n
Nominal strai % rSOr527-2 See ISO 3167 M/Q T
Stress at 50 % strain MPa © Test speed 50 mm/min
Stress at bregk Mpa Test speed 5 mm/min. Only to/be
Strain at brea % quoted if strain at break is <<10"%
Tensile creep|modulus MPa 1ISO 899-1 See ISO 3167 M/Q At1h } Stfain < 0.5 %
At 1 000 h ’
Flexural modilus MPa 1ISO 178 80x10x 4 M/Q Test speed 2 mm/min
Charpy notchgd impact kJ/m2 1ISO 179 80x10x4 MQ Method 1eA (edgewise impact)
strength V-notch,
r=0,25
Tensile notchpd impact kJd/m2 1ISO 8256 80x 10x 4 M/Q Onlyto be quoted if fracture cannot|be obtained
strength double V-notch, with-notched Charpy test
r=1
Thermal properties
Melting tempgrature °C 1ISO 3146 Moulding -3 Method C (DSC or DTA). Use 10 °QG/min
compound
Temperature pf °C ISO 75-1, 110x10x 4 M/Q 0,45 MPa and 1,8 MPa
deflection upder load ISO 75-2 edgewise
or80x10x4
flatwise
Coefficient of[linear °C-1 TMA (see Prepared from M/Q Parallel } Quote the secant valde over the
thermal exansion ISO 10350) ISO 3167 Normal temperature range 23|°C to 55 °C
Flammability mm/min 1ISO 1210 125 x 13 x 3 MQ Method A — linear burning rate of horizontal
specimens
Ignitability % 1ISO 4589-2 80x10x4 M/Q Procedure A — top surface ignition
Electrical prgperties
Relative pernittivity — } IEC 250 > 80 x > 80 x 1 Q Frequency 100 Hz and 1 MHz (compensate
Dissipation fafctor — for electrode edge effect)
Volume resisfivity Qm
} IEC 93 =80x=>80x1 Q Voltage 100 V
Surface resisfivity Q
>80x >80 x 1 Q Use 25 mm/75 mm coaxial-cylinder|electrode
Electric strength kV/mm IEC 243-1 { Z 80 x Z 80 x 3 mQ configuration. Immerse in IEC 296 transformer
- - oil. Use short time (rapid rise) test
Comparative fracking — IEC 112 =15x=15%x4 M/Q Use solution A
index
Other properties
Water absorp'tion % 1SO 62 50 x 50 x 3 or M/Q 24 h immersion in water at 23 °C
& 50 x 3 disc
Density kg/m3 1ISO 1183 — M/Q Test specimen to be taken from the centre of an

2) or from a

3)

1) M =Injection moulding
Q = Compression moulding
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Table 4 — Additional properties and test conditions of particular utility to PE moulding

and extrusion materials

Property Unit Standard Specimen type Specimen Test conditions
(dimensions in mm) | preparation?) and suppiementary instructions
Mechanical properties
Total penetration energy J 1SO 6603-2 60 x 60 x 2 or M/Q
& 60 x 2 disc
Other properties
Viscosity number mi/g 1ISO 1628-3 Moulding —
compound
Stress-craukil.,,”‘ h ASTM-B1693 38 <13 %3 Q Betermine-the-56-%tfaiture-rate+5

1) M = Injection moulding
Q = Compression moulding

2) The stregs-cracking test gives a crude comparison of PE materials and is untypical of
performance tests related to specific applications by referring to the relevant product standards.

many applications. ‘It is better |to carry out
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