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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 1SO
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-governm ental in liaison with 1ISQ_also take part inthe work. 1SQ collaborates r\ln:nl\/ with the Ilnterna
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INTERNATIONAL STANDARD

ISO 17557:2003(E)

Plastics — Film and sheeting — Cast polypropylene (PP) films

1 Scope
This |nternational Standard specifies the requirements for cast polypropylene (PP) films, which arg mainly used
for packaging.
2 Normative references
The following referenced documents are indispensable for the application of this document. For dated
refergnces, only the edition cited applies. For undated references, the latest.edition of the referenced document
(inclyding any amendments) applies.
ISO 291:1997, Plastics — Standard atmospheres for conditioning and testing
ISO $27-3:1995, Plastics — Determination of tensile properties*>— Part 3: Test conditions for filmg and sheets
ISO 4593:1993, Plastics — Film and sheeting — Determination of thickness by mechanical scanrling
ISO $295:1995, Plastics — Film and sheeting — Betermination of coefficients of friction
ISO 8296:1987, Plastics — Film and sheeting= Determination of wetting tension
ISO 14782:1999, Plastics — Determination of haze for transparent materials
ISO 15106-1:2003, Plastics —Film and sheeting — Determination of water vapour transmission rate — Part 1:
Humidity detection sensor method
ISO 15106-2:2003, Plastics — Film and sheeting — Determination of water vapour transmission rate — Part 2:
Infrared detection sensor method
ISO 15106-3:2003, Plastics — Film and sheeting — Determination of water vapour transmission rate — Part 3:
Electfolytic.detection sensor method
3 Classification
Films are classified into four types as shown in Table 1.
Table 1 — Classification of films

Type 1 Homopolymer? film subjected to corona discharge or flame treatment

Type 2 Homopolymer? film not subjected to corona discharge or flame treatment

Type 3 Copolymerb film subjected to corona discharge or flame treatment

Type 4 Copolymerb film not subjected to corona discharge or flame treatment

& Containing more than 95 % by mass of propylene.

b Containing 50 % to 95 % by mass of propylene.
© 1SO 2003 — All rights reserved 1
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4 Requirements

4.1 Appearance

Films shall be visibly free of flaws, slackness, wrinkles, stains, foreign matter or marks which could impair their
serviceability.

The splicing of two films in a roll should preferably be prominently marked to provide a visible indication when
the roll is viewed from the end. The method of marking the splice should be agreed upon between the interested

parties.

NOTE One 4

4.2 Dimenlsions

4.2.1 Geneygal

For any indiy
values, shall

4.2.2 Width
The film widt

Examples of

possible widths are shown in Table 2.

Cceptable method of doing this is to use coloured adhesive tape.

h shall lie between the nominal width and a value's mm wider than the nominal width.

Table 2 — Examples of nominalwidths of films and associated tolerances

idual film selected at random from any delivery, the following dimaensions, including their nominal
be as agreed upon between the interested parties.

Nominal width

mm

Tolerance on width

mm

500 +40n

+5
0

NOTE mnrissan integer, 0, 1, 2, ..., giving width steps of 40 mm.

4.2.3 Length of film in roH

The length o

Examples of

passible lengths are shown in Table 3.

film insa=roll shall lie between the nominal length and a value 1 % longer than the nominal lgngth.

Table 3 — Examples of nominal lengths of film in aroll and associated tolerances

Nominal length Length in roll Tolerance

m km m
1000 1 o
2 000 2 +20
4000 4 o
6 000 6 e
8 000 8 +80

> 8 000 > 8 + 1 % of nominal length

© 1SO 2003 - All rights reserved
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4.2.4 Inside diameter of core of roll

The inside diameter of the core of the roll should preferably be 76 +S mm or 152 +§ mm.

4.2.5 Thickness
The average film thickness shall be within 4= 10 % of the nominal thickness.

Examples of possible thicknesses are shown in Table 4.

Table 4 — Fyamlnlr-\q of thicknesses and assaociated tolerances

Nominal thickness Thickness of film Tolerance
pm pm pm
20 20 +.2,0
25 25 +25
30 30 +3
40 40 +4
50 50 +5
60 60 +6

4.3 |Properties

The properties of films shall meet the requirements specified in Table 5.

Table 5 — Properties of film

Requirements Tgsting in
Properties Unit accofdance with
Typel | Type 2 | Type 3 | Type 4 subclause
Tensile strength |Longitudinal® > 34
b MPa 5.4
at brgak Transverse >21
Tensile strain at | Longitudinal® > 280
b % 54
break Transverse > 380
Coefficient of water vapour. fransmission® | g/100 um/(mz-d) <40 ‘ <50 55
h <.3004m <
Hazef! Xt % h 5.6
304m < h < 60 pm <120
Wettihg tension mN/m > 34 ‘ < 33 ‘ > 34 ‘ < 33 5.7
Coeffjcient of dynamic friction (between
. — <05 5.8
surfagesithout corona treatment)
Threghold heat-sealing temperature
(between surfaces without corona °C > 145 < 145 59
treatment)®

2 Longitudinal: direction parallel to extrusion direction.

b Transverse: direction perpendicular to extrusion direction.

¢ At 40 °C, 90 % relative humidity.

d Only relevant to transparent films.

€ The threshold heat-sealing temperature is the lowest temperature at which the sealing strength is 3 N per 15 mm of width.

4.4 Physiological behaviour

For applications involving food contact, the film shall conform to all applicable regulatory requirements.

© 1SO 2003 — All rights reserved 3
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5 Test methods

5.1 Conditioning of specimens and test conditions

Determine the tensile properties, haze, coefficient of dynamic friction, wetting tension and threshold heat-
sealing temperature at (23 &= 2) °C and (50 £ 5) % R.H. in accordance with ISO 291, after conditioning the
specimens for at least 4 h under the same conditions.

5.2 Appearance examination

Check the af

5.3 Dimen

5.3.1 Width

Measure the

5.3.2 Insidg

Measure the

5.3.3 Thick
Measure the

film, using a
the nearest 1

5.4 Tensil

Determine th
dimensions

(300 == 30) mm/min.

5.5 Coeffi

Determine th
From the res

pearance of the film with the naked eye.

sions

width of the film using a graduated metal ruler.

diameter of core of roll

inside diameter of the core of a roll using vernier calipers.

ness
thickness of the film in accordance with 1ISOy4593 at ten equidistant points across the width

Hial gauge or equivalent. Report the thickness as the arithmetic mean of the ten measuremer
pm.

b strength and tensile strain at break

e tensile strength and tensile strain at break in accordance with ISO 527-3. Test five specime
as shown in Figurel~’ The test speed shall be (100 4= 10) mm/min, (200 = 20) mm/m

Cient of water vapour transmission

e water-vapour transmission rate in accordance with ISO 15106-1, ISO 15106-2 or ISO 151
ilt; calculate the coefficient of water vapour transmission, expressed per 100 pm of thickness

Df the
ts, to

ns of
in or

06-3.
from

the following

adration-
GatHoh-

h
PWV = WVTR X —
100

where

PWV

WVTR

is the coefficient of water vapour transmission, in grams per 100 pm thickness per square metre

day [9/100 pm/(m?-d));
is the water vapour transmission rate, in grams per square metre day [g/(m?-d)];

is the thickness of the specimen, in micrometres.

© 1SO 2003 - All rights reserved
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Key
b width: 10 mm to 25 mm

h thickness: < 1 mm

Lo | gauge length: (50 &+ 0,5) mm

L initial distance between grips: (100 = 5) mm
l3 overall length: > 150 mm

Gauge marks.

Figure 1 — Specimen for tensile testing

5.6 |Haze

Detefmine the haze in accordance with ISO 14782.

5.7 |Wetting tension

Detefmine the wetting tension in accordance with ISO 8296.

5.8 |Coefficient of dynamic friction

Detefmine the coefficient of dynamic friction in accordance with ISO 8295.

5.9 [Threshg@ld'heat-sealing temperature

5.9.1] Apparatus

5.9.1.1 Heat sealer, equipped with a heater in only one bar, with a heating width of 5 mm or more.

5.9.1.2 Tensile tester.

5.9.2 Preparation of test specimens

Lay a piece of film about 100 mm long and 15 mm wide on another piece of film of about the same dimensions
so that their untreated surfaces are in contact. Cover the pieces of film with a single ply of polyester film with a
thickness of (12 £ 1,2) pm. Position the assembly between the bars of the heat sealer, with the heated bar
uppermost, so that the seal will be made perpendicularly across the middle of the assembly. Seal the films
together, applying a pressure of 0,2 MPa at a suitable temperature for 1 s. Repeat the sealing operation at the
same temperature to produce four more specimens. Increase the sealing temperature by about 5°C and

© 1SO 2003 — All rights reserved 5
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