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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 249 "Plastics", the
secretariat of which is held by IBN.

This European Standard shall be given the status of a national standard, either by publication of
an identical text or by endorsement, at the latest by September 2001, and conflicting national
standards shall be withdrawn at the latest by September 2001.

Annex A is informative.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Czech
Republic, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United Kingdom.
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1 Scope

This standard concerns transparent and diffusing plastic films based on polyethylene and/or
ethylene copolymers which are designed to be used as covers for permanent and temporary
greenhouses for forcing and semi-forcing vegetable, fruit and flower crops.
This standard is intended to establish the basic requirements for the physical and mechanical
characteristics of various types of film.
From a detailed consideration of the different covering plastics films used in agriculture and
horticulture in the European market, different types of film are considered, according to the
application, independently of the colour:

- normal film
- thermic clear film
- thermic diffusing film

The range of thicknesses considered is from 50 �m up to more than 200 �m.

2 Normative references

This European Standard incorporates by dated or undated references, provisions from other
publications. These normative references are cited at the appropriated places in the text and the
publications are listed hereafter. For dated references subsequent amendments to or revisions of
any of these pubblications apply to this European Standard only when incorporated in it by
amendment or revision. For undated references the latest edition of the pubblication referred to
applies (including amendments).

EN 2155-5 Aerospace series - Test methods for transparent materials for aircraft
glazing - Determination of visible light transmission

EN 2155-9 Aerospace series - Test methods for transparent materials for aircraft
glazing - Determination of haze

EN ISO 527-1 Plastics - Determination of tensile properties - Part 1: General principles
(ISO 527-1:1993 including Corr 1:1994)

EN ISO 527-3 Plastics - Determination of tensile properties - Part 3: Test conditions for
films and sheets (ISO 527-3:1995)

EN ISO 4892-2 Plastics - Methods of exposure to laboratory light sources - Part 2: Xenon-
arc sources (ISO 4892-2:1994)

ISO 4591 Plastics - Film and sheeting - Determination of average thickness of a
sample and average thickness and yield of a roll by gravimetric techniques
(gravimetric thickness)

ISO 4592 Plastics - Film and sheeting - Determination of length and width

ISO 4593 Plastics - Film and sheeting - Determination of thickness by mechanical
scanning

ISO 7765-1:1988 Plastics film and sheeting - Determination of impact resistance by the free
falling dart method - Part 1: Staircase methods
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3 Terms and definitions

For the purposes of this standard, the following terms and definitions apply.

3.1
width
total width of the film when laid flat, given in millimetres

NOTE Films which are wider than 2000 mm are usually folded lenghtwise at least once before of
the winding on a reel. These folds are retained even when the film is laid out flat, and this may
affect test results. Therefore, a distinction shall be made between the sample sheets taken from
the folds ("fold" area) and sample sheets taken from areas which have not been folded ("flat"
area).

3.2
nominal width
width declared by the manufacturer in millimeters

3.3
thickness
given in micrometers

3.4
nominal thickness
thickness declared by the manufacturer in micrometers

3.5
length of the roll
the largest dimension of the roll in mm

3.6
longitudinal direction of the roll (MD)
direction parallel to the length of the roll corresponding to the extrusion direction

3.7
transverse direction of the roll (TD)
direction parallel to the width (at right angles to the length)

4 Plastics materials

Agricultural covering film in accordance with the EN standard are usually manufactured from:

- low density polyethylene (PE-LD), linear low density polyethylene (PE-LLD) and their blends

- ethylene vinyl acetate copolymers (E/VAC) and their blends with PE-LD or PE-LLD

- ethylene butyl-acrylate copolymers (E/BA) and their blends with PE-LD or PE-LLD.

5 Types and ranges of use

The different types of film covered by this standard and their respective ranges of use are shown
in Table 1.
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Table 1 - Characteristics and use of covering films

Type Characteristics Use
Normal film - good transparency

- low greenhouse effect
Forcing and semiforcing crops

Thermic clear film - good transparency
- high IR effectiveness

As normal film, when greater IR
effectiveness is desired

Thermic diffusing film - diffusing light
- high IR effectiveness

As normal film, when greater IR
barrier and diffusing light is desired

6 Duration

The duration of a covering film is declared by the manufacturers and is determined testing the
variation of its elongation at break after accelerated weathering (see 8.10).
The film is classified as class N, A, B, C, D and E (see Table 2), depending on the time required to
decrease the value of its tensile strain at break to the 50% of the initial value.

Table 2 - Covering films - Classification on the basis of the artificial weathering duration

Class of film Duration
(hours)

N � 400
A � 1700
B � 3200
C � 4600
D � 6000
E � 7300

7 Properties of the covering films

Table 3, 4 and 5 indicate the properties of normal, thermic clear and thermic diffusing films,
respectively.

8 Test methods

8.1 Appearance

The free edges of the roll shall be sealed with adhesive tape or by some other similar means, in
order to prevent its unwinding.
The edges shall be properly in line and there shall be sufficient tension to prevent the layer of the
roll from transverse slipping when it is handled (this shall be done horizontally).
The film shall be homogeneous and free from visible defects which may affect the functionality of
the film (check by unrolling at least 2 m of the film and examining it against the light at arms
length"

8.2 Thickness

The thickness of the single points of the film and average thickness of the film shall be determined
in accordance with ISO 4591 and ISO 4593 respectively.
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8.3 Width

The width of the film shall be determined in accordance with ISO 4592.

8.4 Determination of tensile properties

The tensile properties shall be determined according to EN ISO 527-3 using a test specimen
type 2,  10 mm wide with a test speed of 500 mm/min. Test procedure shall refer to EN ISO 527-1.

8.5 Determination of impact resistance

The determination of impact resistance (Dart drop test) shall be determined in accordance with
ISO 7765-1:1998 method A.

8.6 Elongation under a steady load  (creep test)

8.6.1 Principle

To measure the elongation of a film under a stated load after a fixed time in a vertical static
position.

8.6.2 Apparatus

Two grips hold the test specimen.
A weight is hung to the lower (free) grip to provide a steady stress in the specimen. The upper grip
is clamped to a fixed support as in fig. 1.
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Key

1 Fixed support
2 Grips
3 Test specimen
4 Weight

Figure 1 - Typical arrangement
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