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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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INTERNATIONAL STANDARD

ISO 14632:2021(E)

Extruded sheets of polyethylene (PE-HD) — Requirements
and test methods

1 Scope

This document specifies the requirements and test methods for solid flat extruded sheets of
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Normative references

rthyterne romopotymers (PE-HD) withoutfittersorreinmforcimg mmateriats—

document is applicable only to thicknesses of 0,5 mm to 40 mm. It also applies to, PE
d form.

following documents are referred to in the text in such a way thatsome or all of t
[itutes requirements of this document. For dated references, énly the edition cited
ted references, the latest edition of the referenced documeny (in¢luding any amendme

79-1, Plastics — Determination of Charpy impact properti€s~ Part 1: Non-instrumenteg
79-2, Plastics — Determination of Charpy impact propebties — Part 2: Instrumented imp
91, Plastics — Standard atmospheres for conditioning and testing

27-1, Plastics — Determination of tensile properties — Part 1: General principles

b27-2, Plastics — Determination of tensile properties — Part 2: Test conditions for m
sion plastics

133-1, Plastics — Determination.of the melt mass-flow rate (MFR) and melt volume-floW
prmoplastics — Part 1: Standard method

133-2, Plastics — Determination of the melt mass-flow rate (MFR) and melt volume-floy
brmoplastics — Part 2-Method for materials sensitive to time-temperature history and/o

183-1, Plastics —="Meéthods for determining the density of non-cellular plastics — Part ]
od, liquid pycnemeter method and titration method

| 183-2, Pldstics — Methods for determining the density of non-cellular plastics — Pa
ent column method

1183-8, Plastics — Methods for determining the density of non-cellular plastics —

pykn

HD sheet in

heir content
applies. For
hts) applies.

impact test

act test

oulding and
b rate (MVR)
b rate (MVR)
rmoisture

: Immersion

't 2: Density

Part 3: Gas

bmeter method

[SO 2818, Plastics — Preparation of test specimens by machining

ISO 9080, Plastics piping and ducting systems — Determination of the long-term hydrostatic strength of
thermoplastics materials in pipe form by extrapolation

ISO 17855-1, Plastics — Polyethylene (PE) moulding and extrusion materials — Part 1: Designation system
and basis for specifications

3 Terms and definitions

No terms and definitions are listed in this document.
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

4 Material

Sheets shall consist of PE extrusion compounds designated by ISO 17855-1 without fillers or reinforcing
materials. Extrusion compounds can contain additives such as processing aids, stabilisers, flame
protective agents and colorants.

Compounds|and additives of unknown identity shall not be used.

NOTE Lggal requirements can cause a specific choice of extrusion compounds (see 5.3.3).

5 Requirements

5.1 Appearance

Sheets shall|be substantially free from bubbles, voids, cracks, visible impurities and other defects which
would make them unfit for the intended use. Surfaces shall be substantially smooth and free from gharp
grooves, sink marks or damage.

Colorants shall be homogeneously distributed throughout the material. Slight colour differ¢nces
due to the iarticular extrusion compound or processing procedure used are admissible. Admigsible
variations in any of the above shall be agreed between the:interested parties. Sheets shall be examined
in accordange with 6.3.

5.2 Dimensional tolerances

5.2.1 Thickness

Within any |ndividual sheet, referringto the nominal thickness, the tolerance on thickness shall pe as

shown in Formula (1):
|Ah| < £]0,08 mm + 0,03 x hg (1)

where

Ah  is|the tolerance on thickness, in millimetres;

h is[the nominal thickness, in millimetres.

n

Testing shall be in accordance with 6.4.1.

5.2.2 Length and width

Nominal length, [, and nominal width, b, of sheets shall be agreed between the interested parties.
Unless agreed differently, the length shall be in the direction of extrusion.

For any individual sheet selected at random from any delivery, the tolerances on length and width shall
be in accordance with Table 1. Testing shall be in accordance with 6.4.2.

2 © IS0 2021 - All rights reserved
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Table 1 — Tolerances for length and width of sheet

ISO 14632:2021(E)

Dimensions in millimetres

Tolerances
Nominal value of dimension, D Length Width
+2 +2
D, <500
-1 -1
+3 +3
500<D, <1000

-1 -1

+4a T4
1000<D,<1500

-1 -1

+6 +4
1500<D,<2000

-1 i1

+8 +6
2000<D,=<3000

-1 -1

+11 +7
3000<D,<4000 1 1

olled sheets the minimum length shall be the nominal lergth.

Rectangularity

Table A.1 of Annex A.

Figure 1 — Difference between diagonals (|d; — d,|)

ny individual sheet, selected at random from any'delivery, the rectangularity tolerang
e difference between the length of the diagonals (|d; - d,|, see Figure 1) shall be in

e expressed
accordance

Testing shall be'‘ifraccordance with 6.4.3.

5.2.4 Bow of sheets in rolled form

hardte 10 »alla
e

For sheets—inre
accordance with

arnm
T

d
4.4,

5.3 Properties

5.3.1 Mechanical and thermal properties

The properties of sheets shall meet the requirements specified in Table 2.

© IS0 2021 - All rights reserved

shall be in


https://standardsiso.com/api/?name=d44a579800d2f64b70c1b09211a9aa52

ISO 14632:2021(E)

Table 2 — Mechanical and thermal properties

Properties Unit Requirements (average values) Test
PE-HD sheet group method

1a 2 3 4 subclause

Density g/emd | %080 | 09410096 | 09510096 | 2096 |65

Tensile stress at yield MPa 220 =15 220 225 6.6

Tensile strain at yield % =10 =8 =8 =8 6.6

Modulus of elasticity

. - MPa =700 =700 =900 =1 20067

in tension

Charpy imp4ct s.trength kj/ m? >10 56 510 515 &3

of notched specimens

MFR 190 °C f 5 kg g/10 min | 0,2t0 0,7 0,1to 2,0 0,1to 2,0 0,1t020"6.9

a  Sheets of|group 1 shall be manufactured from extrusion compounds (black, UV-stabilized withy>2 % carbon Hlack)

complying with specific requirements for creep rupture strength defined in accordance with ISO 9080 and shgll be

approved by dll interested parties.

5.3.2 Behaviour after heating

5.3.2.1 Mpximum shrinkage for general applications

For general ppplications, the maximum shrinkage in the directioh-of extrusion shall be less than three
percent aftelr heating. Testing shall be in accordance with 6.10@nd Table 5.

5.3.2.2 Mpximum shrinkage for thermoforming applications

The maximym shrinkage in the direction of extrusion shall not exceed the values given in Table 3 when
measured uping the method in 6.10 and the conditions given in Table 6.

Table 3 — Maximum shrinkage for thermoforming applications

Nominal thi¢kness, h,, (mm) 0,5 1 2 4 6 8 10 >10
Maximum sHrinkage in the direction of extrusion (%) | 75 | 70 | 60 | 50 | 40 | 35 | 30 | notapplicpble

5.3.3 Phypiological behayiour

Relevant legdislation conéeriling physiological behaviour shall be taken into consideration.

6 Test nletheds

6.1 Test specimrens

6.1.1 Preparation of test specimens

Representative test specimens shall be cut longitudinally and transversely from locations evenly
distributed over the length and width of the sheet.

From a sheet in roll form, a two-metre sample shall be cut from the end of the roll to provide test
specimens.

Surfaces of the test specimens shall be free from damage and other defects in order to avoid notch
effects. Should any burrs occur on the test specimens during production, these shall be eliminated
without damaging the surfaces of the test specimen. If required, the cut edges shall be finished with
abrasive paper (grain number 220 or finer), the direction of abrasion being along the length of the test

4 © IS0 2021 - All rights reserved
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specimens. If it is necessary to machine the sheet to reduce it to the thickness required, one original
surface shall be left intact. In particular, test specimens over 4,2 mm thick intended to be used in the
tests described in 6.6 to 6.8 shall be machined down on one side to a thickness of 4,0 mm + 0,2 mm in
accordance with ISO 2818.

6.1.2 Conditioning

All test specimens shall be conditioned for at least 16 hours in accordance with ISO 291. Shorter
conditioning times shall be used by agreement between the interested parties when it can be shown
that there is no significant difference in the results obtained.

6.1.3 Testing

Testing shall be carried out in accordance with ISO 291, unless agreed differently hetween the
interjested parties or specified differently in the individual testing standards.

6.2 | Delivery condition

Sheets should be visually examined when delivered to ensure freeddom from mechanical] damage or
other obvious defects. Sheets can be inspected by means of ultrasoniés or X-rays where required.

6.3 | Appearance

Whete possible, sheets shall be examined for visual defects by transmitted light using a suitable light
sourge. Otherwise, sufficiently bright reflected light sheuld be used. Any defects thus identiEied shall be
compared with the agreed specification (either in written or sample form) and sentenced accordingly.

6.4 | Dimensions

6.4.1 Thickness (h)

The thickness, h, shall be measured usihg a suitable calibrated equipment according to Table 4.

Table 4 — Accuracy of equipment

Dimensions in millimetres

Nominal thickness, h, Accuracy
0,50 <h,<1,00 <+0,01
1,00 < h,, <10,00 <+0,05

10,00 < h, < 40,00 <+0,10

6.4.1 ~Length (I) and width (b)

The length, [, and width, b, shall be measured to the nearest 1 mm using a suitable calibrated equipment.
Measurements shall be made directly on the surface of the sheet and along the cut edge.

6.4.3 Rectangularity

For flat sheets, the rectangularity expressed as the difference between the length of the diagonals
according to Figure 1, |d; - d,|, shall be measured to the nearest 1 mm using a calibrated ruler or tape
measure.

© IS0 2021 - All rights reserved 5
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6.4.4 Bow of sheets in rolled form

For sheets in rolled form, the bow shall be determined after the sheets have been pulled freely from
the rolls and measured against a straight line. The bow shall be measured to the nearest 1 mm using a
suitable calibrated equipment.

6.5 Density

Density shall be determined in accordance with ISO 1183-1, ISO 1183-2 and ISO 1183-3.

6.6 Tensi

le stress at yipld (n'y) and tensile strain at yipld (;‘y)

Tensile stre
1B test spe(
50 mm/min

6.7 Mody

Modulus of
each directi
min.

6.8 Char)

Charpy imp
in accordan

6.9 Melt

Melt mass-f

6.10 Deter

At least thr
two sides of]
The extrusi
initial lengt]
of 0,1 mm af

The specim
circulation.

5s at yield, o, and tensile strain at yield, ¢, shall be determined using at least-five
imens in eac¥1 direction in accordance with ISO 527-1 and ISO 527-2 using a test’spe
+ 5 mm/min.

lus of elasticity in tension (E,)

elasticity in tension, E, shall be determined using at least five type 1B test specime
pn in accordance with ISO 527-1 and ISO 527-2 using a test speé€d of 1 mm/min * 0,2

py impact strength of notched specimens (a_,)

hct strength of notched specimens, a,,, for nominakbthicknesses 24 mm shall be detern;
ce with ISO 179-1 and ISO 179-2 using at least 10 test specimens in each direction.

mass-flow rate (MFR)
ow rate (MFR 190/ 5) shall be determined in accordance with ISO 1133-1 and ISO 1137

‘mination of shrinkage after-heating

pe test specimens with dimensions of 100 mm x 100 mm shall be cut from the centrg
the sheet. The side testSpecimens shall be taken at least 50 mm from the edge of the s
n direction of the sheet-shall be marked on the specimens at a minimum of two placeg
1, Ly, in the directiémof extrusion shall be measured on the marked places with an accy
ter conditioning-of the specimens in accordance with ISO 291.

ens shall be dusted with kaolin and shall be placed flat on a kaolin bed in an oven wit
The temperature and duration of the test are shown in Table 5 and Table 6.

Table 5 — Shrinkage for general applications

type
ed of

ns in
mm/

1ined

b and
heet.
. The

[racy

h air

Nominal thickness, hn lI'esttemperature Duration of test
mm °C min
0,5<h,<2 1102 601
2<h,<10 1102 901
10<h, <20 1102 1201
20<h, <40 1102 2401
a2  The heating period until the test temperature is reached is not included.
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Table 6 — Shrinkage for thermoforming applications

Nominal thickness, h, Test temperature Duration of test?
mm °C min
05<h,<1 170£2 101
1<h,<2 170+ 2 35+1
2<h,<10 170+ 2 601

a2 The heating period until the test temperature is reached is not included.

After removal of the test specimen from the oven and conditioning in accordance with ISO 291, the

lengf

place using Formula (2):

AL=

L—1L
0 «100

0

wherte

The :

7.1

Number of items

Fo

Number of standard

Grj
N
N¢

1

Designation

Example for PE-HD sheets

AL  isthe shrinkage after heating, in percent;

rm in which supplied

oup

minal thickness in millimetres

h shall be measured at the marked places. The shrinkage, AL, shall be calculated on €

Lo istheinitial length in the direction of extrusion before heating, in millimetres;
is the length in the direction of extrusion after heating, in millimetres.

irithmetic mean shall be calculated of all the values of AL for all specimens.

5\ sheets 1SO 14632 PE-HD-1 -8 x 2000 x 1000

ach marked

- black

minallength in millimetres

N¢

nmiinal width in millimetres

Co
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7.2 Example for PE- HD sheets in rolled form

Nominal width of roll in millimetres
Colour
8 Marking
Sheets that fonform to this document are allowed to be marked with-the following information:
— the manufacturer’s name, trade mark or identification mark;
— the number of this document, i.e. ISO 14632;
— date of manufacture/batch number.

Quanitiy in kilogrammes
Form in which supplied

Number of standard

500 rolled sheet ISO 14632 PE-HD-1-1 x 1000 x 76 x 1000 - black

Group

Nominal t

Maximum

Inner dianmeter of core piece in millimetres

hickness in millimetres

diameter of roll in millimetres

© ISO 2021 - All rights reserved
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