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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 13106:2014(E)

Plastics — Blow-moulded polypropylene containers for
packaging of liquid foodstuffs

WARNING — This International Standard does not purport to address all of the safety concerns,
if any, associated with its use. It is the responsibility of the user of this International Standard to
establish appropriate safety and health practices and determine the applicability of regulatory
limitations prior to use.

1 $cope

This|[nternational Standard provides the requirements of polypropylene resins intéraded forfuse in blow-
moulded, round containers with capacities up to, and including two litres intended for the packaging
of liquids for human consumption. This International Standard also prowvides tolerances on mass,
dimgnsions, methods of sampling, testing, and performance requirements.

NOTH It is not to be implied that polypropylene resins are the only polyumers suitable for these|applications,
as many other polymers, including PE-HD, PET, etc. are also suitable.
2 Normative references

The following documents, in whole or in part, are notmatively referenced in this docunjent and are
indigpensable for its application. For dated referenices, only the edition cited applies. For undated
referfences, the latest edition of the referenced docliment (including any amendments) applies.

[SO 472:2013, Plastics — Vocabulary
ISO 491:2008, Plastics — Standard atmospheres for conditioning and testing

[SO 1873-1, Plastics — Polypropylene (PP) moulding and extrusion materials — Part 1: Designpution system
and hasis for specifications

ISO 1873-2, Plastics — Polyptopylene (PP) moulding and extrusion materials — Part 2: Preparation of test
specimens and determination of properties

ISO 15270, Plastics —Guidelines for the recovery and recycling of plastics waste

[SO 2859-1, Sampling procedures for inspection by attributes — Part 1: Sampling scheme} indexed by
acceptance quality limit (AQL) for lot-by-lot inspection

3 erms and definitions

For the purposes of this document, the following definitions of terms apply.

NOTE For detailed definitions of terms found in this International Standard, refer to ISO 472. Neck height
(H) for containers produced using ISBM technology is the perpendicular distance from highest point of the neck
face to bottom plane of the supportledge. The brimful capacity can also be measured using special volume testing
equipment (Annex B). For bottles and lipped containers, nominal capacity is approximately 90 % of the brimful
capacity.

3.1

extrusion blow-moulded container

container formed from an extruded parison of heat-softened thermoplastic, blow-moulded by the
application of air pressure which forces it against the inside walls of a blow mould

© ISO 2014 - All rights reserved 1
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injection blow-moulded container
container formed from an injection-moulded parison that is transferred, while hot, to a blow-mould to
form the container

3.3

injection stretch blow-moulded container
container formed from an injection-moulded parison or reheated pre-form that is stretched prior to

blow-mould

3.4

ing to impart bi-axial orientation

container boedy
principal palrt of a container, usually the largest piece containing the sides

Note 1 to ent

3.5
shoulder
sloped area

3.6
neck

part of a cor

3.7
neck finish
plastic form

Note 1 to en
accommodat
features.

3.8
seal surfac

lip portion g

3.9
closure
device used

external coif

3.10

Fy: In bottles, the body is the main portion of the bottle without the neck.

of a container between the neck area and the body of the container

tainer where shoulder cross-section area decreases to form.the finish

ing the opening of a container and shaped to acconmmodate a specific closure

[ry: Neck finish is a threaded, ribbed, or plain part of the container including sealing surfg
b a threaded or press fit closure, lug, and cap, héat sealing gasket or liner and the tamper evi

h

f the neck finish that makes contact with the sealing gasket or liner to form a seal

to seal off the opening\of the container for product containment and providing a barr
taminants

overall height

OH
height of a f

3.11
diameter
D

nishedsenipty container at its highest point excluding the closure and fitment

ce to
lence

er to

external diameter of the finished empty container at a specified height, expressed as the mean of the
two perpendicular diameters, or as the circumference divided by 3,141 6 at the same specified height

3.12

neck height

H

perpendicular distance from the highest point of the plane including the neck face to the nearest point

of the finish

ed container shoulder

© ISO 2014 - All rights reserved
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3.13

external neck diameter

E

external diameter of the neck, excluding thread, measured as the mean of two perpendicular diameters
avoiding the part line

3.14

internal neck diameter

I

minimum internal diameter of the neck, whether it is parallel, tapered, or internally threaded

3.15
threpd diameter
T
extefnal diameter of the neck thread measured as the mean of two perpendicular-diametgrs avoiding
the garting line

3.16
necK ovality
difference between the maximum and the minimum neck diameters

3.17
fill 1¢vel
levellto which a container shall be filled to achieve designated quantity of the content or nominal capacity

3.18
head space
space between the fill level of a container and the sealsurface

3.19
brimful capacity
volume of liquid held by the container when-filled to the point of overflowing while standjing on a flat
horizontal level with all closures removéd

Note [l to entry: The brimful capacity, also called as “overflow capacity”.

3.20
nomILnal capacity
volume of the liquid foodstuff the container is intended to hold

3.21
conditioning atmosphere and test temperature
atmqgsphere in Wwhich a sample or test specimen is kept before being subjected to a test shall be in
accordance with ISO 291, unless otherwise agreed upon by the interested parties, e.g. for tefting at high
or loyw temperatures

Note |1't0 entry: The preferred set of conditions in ISO 291 is standard atmosphere (23 + 2) °C arjd (50 = 2) %
relative humidity. Other set of conditioning atmosphere as mentioned in ISO 2971 can also be used, provided such
conditioning is reported.

4 Raw material

The grade designation(s) described in ISO 1873-1 and ISO 1873-2 for polypropylene shall be used to
describe the raw material.

Since polypropylene is suitable for use in blow-moulded containers, the specification of grades to be
used will depend on many factors including the specific application, type of liquid foodstuff intended
to be packed and which kind of filling method to be used, filling capacity of container, container design,
and conversion process to be used. In all cases, the choice of a specific grade shall be determined by its
suitability for the intended application and agreement between the interested parties.

© ISO 2014 - All rights reserved 3
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ner capacity

When the container is filled to nominal capacity, the liquid level shall correspond to the fill level, but
below the bottom of the neck. The purchaser of the container shall specify the minimum brimful capacity,
fill level, and the head space according to the filling temperature and filling process used.

6 Contai

ner mass

The container mass shall be adequate to meet the overall requirements of the application. The mass of
the closure shall not be included in mass of the container. The tolerance for container mass shall be as

specified in

The accurad

0,5 g for containers beyond 25 g and up to 100 g.

7 Tolera

7.1 Gene

The shape 4
desired cap{
filled contai

7.2 Wall

The minimy
requiremen
be measure
thickness of]

7.3 Overall height)(OH)

The toleran

Tollo 4
1dUIC 1.

Table 1 — Container mass tolerance

Mass of the container, Tolerance,
g %
Up to, and including 10 +10,0
Over 10 up to, and including 25 +75
Over 25 +5,0

y of weighing shall be to the nearest 0,1 g for containersvith tare weight up to 25 g

nce on dimensions

ral

nd dimensions of the container shall*be’as specified by the user and in accordance
icity. The tolerance on dimensions is-valid for finished empty containers. The dimensig
ners might show differences.

thickness

im wall thickness at-any point on the container surface shall be sufficient to mee
[s of the intendedapplication and this International Standard. The wall thickness
d in accordancewith the methods described in Annex C. In many cases, a minimum|
0,2 mm has beenfound reasonable.

‘e on container overall height shall be maximum of +1,5 %. The height shall be measun

and

with
ns of

t the
shall
wall

ed in

accordance

with the methods described in Annex D.

7.4 Diameter (D)

The tolerance on container diameter shall be maximum of +1,5 %. The diameter shall be measured in
accordance with the methods described in Annex E.

7.5 Neck

height (H)

The tolerance on neck height shall be maximum of #1,5 %. The neck height shall be measured in
accordance with the methods described in Annex F.

© ISO 2014 - All rights reserved
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7.6 External neck diameter (E)

The tolerance on external neck diameter shall be maximum of +1,0 %. The external neck diameter shall
be measured in accordance with the methods described in Annex G.

The neck height and external neck diameter shall be designed in accordance with the container filling
and handling equipment, and shall be as agreed between the container, the closure manufacturer, and
the purchaser.

7.7 Internal neck diameter (I)

Thi]t)lerance on internal neck diameter shall be maximum of £1,0 %. T he internal neck dipmeter shall
be mleasured in accordance with the methods described in Annex G.

7.8 | Thread diameter (T)

The tolerance on thread diameter shall be maximum of +1,0 %. The major and minor threpd diameter
shallleach be measured in accordance with the methods described in Annex G.

7.9 | Neck ovality
The tolerance on neck ovality shall be maximum of #1,0 %.<{The neck ovality shall be measured in

accordance with the methods described in Annex G.

8 Performance requirements

8.1 | General

Following are the container performance'-requirements provided for general guidarce. Specific
applications can require different or additional requirements agreed upon between the interested
parties.

8.2 | Closure leakage test

The ¢ontainer filled with water and closed with a closure or a fitment designed to heat seal the specified
neck| finish according te\closure supplier’s specification, shall not exhibit any leakagd when held
vertically upside downfor 30 min. The container can be kept on a blotting paper in this position for easy
identification of leakage.

8.3 | Drop impact resistance test

The ¢ontainer, when subjected to drop impact test as per the method described in Annex H, shall show
no sigh-ef rupture or leakage. For containers intended to be stored or used in temperaturg conditions
*C, testing stralt be carried out at a temperature appropriate to tie condition of Use.

8.4 Stackload test

The containers shall not exhibit any cracks, permanent deformation, leakage, or stack instability when
tested in accordance with the method described in Annex I.

8.5 Leakage test

The containers, when tested by the methods described in Annex ], shall not exhibit any sign of rupture
or leakage from the container.

© IS0 2014 - All rights reserved 5
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Ink adhesion test

The printed containers, when tested by the method described in Annex K, shall show no sign of printed

ink or paint

removal.

8.7 Compatibility test

Containers intended for use in packaging liquid food shall meet the appropriate regional, national, and
international requirements for food packaging. Appropriate testing shall be conducted as specified by
the user to ensure the efficacy of the container to be used for its intended purpose.

9 Statut

The blow-m
labelled wit

a) the marn
b) the refe
c)

the recy

10 Sampl

10.1 Samgp

Each manuf
procedure.

For ascerta
conducted f]
Table 2.

For drop imj
(AnnexHan

ling and criterion for conformity

pry marking

pulded containers conforming to this International Standard shall be marked;-embossg
h the following information:

ufacturer’s name, identification mark, or trade mark;
rence number of this International Standard, ISO 13106;

cling identification code or symbol as per ISO 15270.

ling criterion

hcturer shall maintain traceable production gecords based on their unique lot identific

ning the conformity of the containers to this International Standard, testing sha
pr each lot. The sampling criteria;shall be in accordance with ISO 2859-1 and as giv

pact resistance and stack loadtests, one set of sample containers as given in the test mef]
d Annex ) shall be drawnfrem the lot and these shall be subjected to the respective testg

sample shal

Ink adhesid
conformanc
the raw ma
additive ma

pass the tests for thelotin respect of drop impact resistance and stack load requirem

n testing is applicable only to printed containers. Compatibility testing to cor
e to the requirements of the application shall be conducted when changes are ma
erials used €o-produce containers (e.g. material composition, formulation, and funct
sterbatchyetc.)

Table 2 — Sampling criterion

d, or

htion

11 be
en in

hods
.The
ents.

firm
He in
jonal

Loetsize Samplesize— Permissible number-ofdefeets
501-1200 32 1
1201-3200 50 2
3201-10000 80 3
10001 - 35000 125 5
35001 -150000 200 7
>150 000 300 10

10.2 Number of tests and criteria for conformity

The number of tests and criteria of conformity shall be determined according to Table 3.

© ISO 2014 - All rights reserved
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Table 3 — Number of tests and criterion for conformity

Characteristics Clause/Ref. No. of tests Criteria for conformity
Brimful capacity Clause 5 According to col- The number of defective containers should
C . al 6 umn 2 of Table 2 not exceed the corresponding number in
ontainer mass ause 6/ column 3 of Table 2
Table 1
Dimensions 7.3to79
Closure leakage test 8.2
Hydrostatic pressure test 8.5
Ink adhesion test 3.6
Wall thickness 7.2 According to col- All the containers satisfy the'televant
umn 2 of Table 2 requirements as given imz.2
Drop|impact resistance test 8.3 Two sets of four con- |All the containers satisfy the relevant
tainer samples requirements as given in 8.3 apd 8.4
StacKload 8.4

© IS0 2014 - All rights reserved
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Annex A

(normative)

Container and neck finish descriptions

overall h|
diamete]
neck hei
internal
external
thread d

Figure A.1’=— Schematic diagram of container and neck with corresponding legend

eight

bht
heck diameter
neck diameter

ameter
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B.1

to co

Weig

B.2
Weig
Fill t
disc
until
Weig

diffe
near

B.3

The 1nass of the water in grams or volume of water measured is numerically equal to the brin

of th

A rigE transparent plastic disc of 2 mm thickness with a hole in the centre. The disc shall'b

ISO 13106:2014(E)

Annex B
(normative)

Determination of brimful capacity

Apparatus

pletely cover the neck face of the container.

hing balance to determine the mass of container to an accuracy of 0,1 g.

Procedure
h the empty container and the rigid transparent plastic disc to dn dccuracy of 0,1 g.

he container with water to within approximately 3 mm of bxim. Place the rigid transp
bn the neck face and top-up by carefully pouring water thfough the hole with a dropper
the water is seen just contacting the underside of the disc.

h the filled container, together with the rigid tranSparent plastic disc to an accuracy
Fence in weighing is the mass of the water recorded in grams. The results shall be expr]
pst 0,1 g. Alternately, the volume of water can-be measured directly to the nearest mill

Results

b container in millilitres.

b big enough

hrent plastic
or a pipette,

pf 0,1 g. The
essed to the
ilitre.

1ful capacity

© ISO

2014 - All rights reserved
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Annex C
(normative)

Measurement of container wall thickness

C.1 Apparatus

A suitable
measureme
C.2 Proc

Cut the cont
thickness af]
readings an

C.2.1 Mic
Measure the

C.2.2 Dia

Measure thg
to avoid mo

C.2.3 Non

Measure thd

C.3 Results

The wall thi

instrument, e.g. micrometer, vernier caliper, non-contact instrument, etc. havi
ht accuracy of 0,02 mm.

pdure

hiner body horizontally into three equal sections, top, middle, and bottom. Measure the

four places, 90° apart and offset from the parting line, in each section. Take average of
[ report as wall thickness at top, middle, and bottom.

rometer method

wall thickness with a micrometer or screw gauge fitted with ball point tip.

caliper gauge method

wall thickness with the help of dial caliper. fitted with spherical anvils. Care shall be ]
Fement of the container during measurement as this can affect the reading obtained.

-contact instrument method

wall thickness according to the manufacturer’s instructions.

ckness is recorded asthe mean of the four readings each for top, middle, and bottom sect

wall
four

aken

ions.

10
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Annex D
(normative)

Measurement of container overall height

D.1 Apparatus

Micrpmeter height gauge or non-contact instrument having a measurement accuracy of\0;1p) mm.

D.2 | Procedure

Placg the containeruprightonaflatsurfaceand measurethe distance between'the bottom of the container
to the highest point of the container using a micrometer height gauge or noh-contact instrument at two
positions as follows:

a) (¢lose to, but avoiding the part line;

b) at 90° to the position specified at a).

D.3 | Results

The height is recorded as the mean of the two readings.

© ISO 2014 - All rights reserved 11
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Annex E
(normative)

Measurement of diameter for round container

E.1 Apparatus

A suitable i}
etc. having 4
E.2 Proc

The diametd
middle, and

measurement accuracy of 0,10 mm.

pdure

r of the container shall be measured at three different sections of the container bodyj
bottom.

E.2.1 Method A

Using a mici

a)
b) at90°t

close to

The diametd

ometer or vernier caliper, measure the diameter as follows:
but avoiding the part line;
the position specified at a).

r at each section is recorded as the mean of\the two diameters at right angles.

E.2.2 Method B

Using a cird
divided by 3

E.2.3 Non

Measure thd

umference gauge, measure the circumference. Record the diameter as the circumfej
,141 6.

-contact instrumentmethod

diameter according-te the manufacturer’s instructions.

E.3 Results

The contain|
middle, and

er diameter shall be recorded as the mean of the diameters at three different sections
bottom:

12

nstrument, e.g. micrometer, vernier caliper, circumference gauge non-contact instrurlnent,

top,

ence

top,

© ISO 2014 - All rights reserved
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Annex F
(normative)

Measurement of neck height

F1 Apparatus

Micrpmeter depth gauge or non-contact instrument having a measurement accuracy of/0,02 mm.

F.2 | Procedure

F.2.1 Micrometer depth gauge method

Placg¢ the anvil of the depth gauge on the neck face and move the instrument laterally unti| the spindle
touches the outermost neck feature. Ensure that the tip of the spindle s allowed to touch the container
shoulder and read the scale.

F.2.2 Non-contact instrument method

Meagure the neck height according to the manufacturer’s instructions.

F.3 | Results

Recojrd the neck height as the mean of the two'readings taken at right angles at the neck fage.

© ISO 2014 - All rights reserved 13
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Annex G
(normative)

Measurement of neck and thread diameters and neck ovality

G.1 Apparatus

Micrometer

G.2 Proc

G.2.1 Mic

Measure thg
vernier or 1

a) closeto

vernier caliper, or non-contact instrument having an accuracy of measurement of 0,02

pdure

rometer or caliper method

external and internal neck diameters and thread diameter as shown in (Annex A) wit
icrometer as follows:

but avoiding the part line;

b) at90° t¢ the position specified at a).

G.2.2 Non

Measure the

-contact instrument method

diameters according to the manufacturer’sgiistructions.

G.3 Results

The diametd
record the (
millimetres

r is recorded as the mean of tw@ diameters at right angles. For determination neck ovj
ifference between two external neck diameters measured perpendicular to each oth

mm.

h the

ality,
er in

14
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H.1

H.2
Unle

H.3

Fille

is intlended to be used with inner seal, the testing shall be carried out with the inner seal ga

heat

The

designated as set 1 and set 2.

Drop the containers from predetermined height on to a rigid flat horizontal surface un
fition of set 1 squarely on their base (bottom) and set 2 on their side (the body of the conftainer being

cond
para

H.4
The

distdrtion efthie container shall not be considered a failure.

If the liquid foodstuff to be packed is of high viscosity, the material itself or a suitable mater

VISCC STCY 15 T CCOTMICIIOC oS tCoT HReatttHsteaa- or-water—roefr-cohtaiersitenaeato0e-5t

ISO 13106:2014(E)

Annex H
(normative)

Drop impact resistance test

Apparatus

uitable apparatus can be used provided that it conforms to the following requirement

ermits accurate prepositioning of the container to ensure an unobstructed fall ffom f
nd impact at the specified places or areas of the container;

ermits accurate and convenient control of the height of drop;

rovides a solid impact surface to absorb drop impact shock withoGtdeflection.

Drop height

5s specified otherwise, or by agreement, the drop height shall be 1,2 m.

Procedure

nch test container to its nominal capacity withiwater and close with its usual closure. Ift

sealed to its neck face and capping outéc-closure.

fest containers selected randomdy~from a lot shall be divided into two sets of four sg

lel to the impacting floor) onto the dropping surface.

Results

container-shall not rupture nor shall there be any leakage from the walls of the con]

citizic racarmyanndad o tnct e ndiiin s ot d Af ot ne Do nobotnnrc b dnd +o b o

S.

est position

he container
sket or liner

mples each,

der free fall

ainer. Slight

al of similar

bred or used

at temperature conditions below 0°C, a lower test temperature drop impact test is recommended. The
filled containers shall be conditioned at an appropriate sub-ambient temperature for 4 h or at conditions
as agreed upon by the interested parties. The drop impact test shall be carried out immediately once the
chilled containers are taken out of the cold storage, as per the procedure specified above.
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