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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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Introduction

This International Standard was developed to provide requirements and test procedures to meet the
multi-modal United Nations Recommendations on the Transport of Dangerous Goods Model Regulations
referred to as “UN recommendations” throughout this International Standard, and successful passing
of the tests may lead to the allocation of an appropriate UN packaging mark. The UN Recommendations
have been developed by the United Nations Sub Committee of Experts on the Transport of Dangerous
Goods as a ‘model regulation’ in the light of technical progress, the advent of new substances and
materials, the exigencies of modern transport systems and, above all, the need to ensure the safety
of people, property and the environment. Amongst other aspects, the UN Recommendations cover

prin
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ing requirements, testing procedures, marking, labelling or placarding, and shipping
e are in addition special recommendations related to particular classes of goods,

UN Recommendations are given legal entity by the provisions of a series ©f internaf
ements and national legislation for the transport of dangerous goods. Theinternational
include the following:

The European Agreement concerning the International Carriage of DPangerous Goods byj

Iples or Classification and definition or classes, 11sting oI the principal dangerous go

covering most of Europe).[l]
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The International Maritime Dangerous Goods Code (FMDG Code) (worldwide).[3]

The International Civil Aviation Organization’s<Fechnical Instructions for the Safe

}mportant to note that there will-be certain modal differences from the UN Recommerj

Regulations concerning the International Carriage of Dangerqgus Goods by Rail (RID) (cd
f Europe, parts of North Africa and the Middle East).[2]

Dangerous Goods by Air (ICAO TIs) (worldwidg).[4]

npplication of this International Standard*will need to take account the requireme
national agreements and the relevant national regulations for domestic transport of dang

he schedule for revision of the Recommendations and modal provisions may lead t
sistencies with this Internatienal Standard.

oted that success in theltests and the allocation of an official UN mark do not on their ov
se of a packaging for@ny dangerous goods, which are subject to the packing instructio1
e various modal regtlations.

International-Standard is based on Revision 17 of the UN Recommendations.
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INTERNATIONAL STANDARD

ISO 16495:2013(E)

Packaging — Transport packaging for dangerous goods
— Test methods

1 Scope

This International Standard specifies the information needed for the design type testing of packaging,

Inter
dang

NOTH
regul

NOTE

Unitq

2

The
indisg
refer
ISO 4
ISO 7
ISO 7
IS0/

Unitg

3

Fort
1.2.1

3.1
brim

mediate Butk Comntaimers (IBCs)amdtarge packaging imtended for use I the t
erous goods.

1  This International Standard can be used in conjunction with one or more- of the
Ations set out in the Bibliography.

2 The term “packaging” includes packaging for Class 6.2 infectious substances accd
d Nations.

Normative references

following documents, in whole or in part, are normatively/referenced in this documnj
pensable for its application. For dated references, only the edition cited applies. I
ences, the latest edition of the referenced document¢(including any amendments) appl

206:1987, Packaging — Complete, filled transportipackages — Identification of parts wh
248:1985, Packaging — Complete, filled transport packages — Vertical impact testing by

ansport of

international

rding to the

ent and are
For undated
es.

en testing

y dropping

875:2000, Packaging — Complete, filled thansport packages and unit load — Water-sprayy test

EC 17025:2005, General requirements for the competence of testing and calibration labo

bd Nations Recommendations on the Transport of Dangerous Goods — Model Regulati

Terms and definition’s

he purposes of this document, the terms and definitions given in the UN Recommendati
and the followitig apply.

ful capacity

voluine ofwater in litres held by the packaging, IBC, inner packaging of a combination packd

largg

pactkaging, when filled through the designed filling orifice to the point of overflowing i

posit

ratories

pns

bns, Chapter

ging and/or
n its normal

iohof filling, and considered for testing purposes as maximum capacity

3.2

nominal capacity
capacity inlitres which, by convention, is used to represent a class of packaging of a similar brimful capacity

3.3

single packaging
means of packaging that does notrequire an inner packaging to be capable of performing its containment
function and it includes composite packaging
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4 Testreport

All packaging, IBCs and large packaging tested for conformity with the UN Recommendations shall be the
subject of a testreport (in accordance with Annex A) which should include a specification check prepared
inaccordance with Annex B, C or D. It shall be possible to specifically identify the packaging, IBC and large
packaging relative to each test report, either by the retention of uniquely referenced packaging, IBCs and
large packaging or by inclusion of sufficient photographs and/or drawings with unique references to
enable identification of the packaging, IBCs and large packaging and all its components.

5 Selection and preparation of packaging, IBCs and large packaging for testing

For the seleqtion and preparation of packaging, IBCs and large packaging for testing the type of ¢otifents,
(liquid, viscpus or solid) is decisive.

NOTE Guidance on the determination of the type of contents given in Annex E.

5.1 Selection of packaging, IBCs and large packaging
Sufficient nymbers of packaging, IBCs and large packaging per design type shallbe’selected for testing and

a) shall belexamined for damage which might invalidate the tests, in which event the packaging,|IBCs
and large packaging shall be replaced,

b) shall befmarked with a test reference which shall also be entered on the test record and later|used
on the test report, and

c) the diff¢rent parts of the packaging shall be identified ifaccordance with ISO 2206, and
d) shall be|individually weighed to establish the tare orfilled gross mass.

NOTE1 The form of such weighing can vary according to whether the packaging, IBCs and large packpging
have been supplied full or empty to the test station~-Where the masses of individual empty packaging, IBGs and

large packagng are recorded, it is necessary to record only a typical filled gross mass (or vice versa).

NOTE 2 Under some circumstances it_éan‘be desirable to have a range of packaging, IBCs and [large
packaging tefsted.

Examplgs include

— in a humber of different-sizes but of the same construction,
— with variety of closures,

— for yse with.a.range of solid contents.

In such situdtions'selective testing procedure can be used to avoid testing of every possible permut3tion.
The competpatauthority can allow this procedure after consultation.

5.2 Information to be provided with packaging, IBCs and large packaging

5.2.1 General

Each packaging, IBCs and large packaging type shall be accompanied by a specification for that design
type containing the data set outlined in Annex B, C or D and by the following additional information
contained in 5.2.2 to 5.2.6 as appropriate.

5.2.2 Test contents - Using water and non-dangerous substances

Where the tests are to be carried out using water or other non-dangerous substances, a statement of the
packing group for which the packaging is to be tested shall be provided, together with data, enabling

2 © IS0 2013 - All rights reserved
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appropriate selection of inert test contents. For liquids, such data shall include the required maximum
relative density for the tests together with data on, for instance, the internal pressure test required. For
solids, such data shall include mass, grain size and any other relevant characteristics, for example, bulk
density, angle of repose etc., to clearly show equivalence of physical characteristics.

5.2.3 Test contents - Using the dangerous substance

Where the tests are to be carried out using the dangerous substance(s) to be transported, a statement
of their packing group and their physical characteristics shall be provided. (See for example Safety
Data Sheet) Liquids shall be defined by their relative density together with viscosity and method of
determination. Solids shall be defined by their mass and grain size and any other relevant characteristic,
for example, bulk density, angle of repose etc. to ensure physical characteristics are sufficienfly identified
and included. This data shall be recorded in the test report (see Annex A).

Whe
foro

Fe the tests are carried out using the actual substance to be transported then they-shall e applicable

[her substances having the same or similar characteristics.

5.2.4 Vapour pressure

Forl
pres

quids, the vapour pressure (at a given temperature) of the substarnce to be carried or t
sure to be achieved during the tests shall be provided.

he hydraulic

5.2.§ Test contents - Using articles

Where the packaging and large packaging is intended for‘the transport of (an) article(s), a $tatement of

the g
deta

5.2.6

Any
pattd

5.2.7

Each
char
item

5.3

5.3.1

acking group, an appropriate description and drawing(s) of the article(s) and or phot
Is of the way in which dummy articles were filled for the purpose of testing shall be pr

Closing instructions

special filling or closing instructigis including, where relevant, the closure torqu
rns shall be provided.

Handling characteristies.of IBCs and large packaging

IBC and large packaging/design shall be accompanied by a statement of its mechani
hcteristics. This shall relate to bottom lift, top lift or both, as applicable, and numbe
5 to be stacked during transport.

Selection ef contents and filling of packaging, IBCs and large packaging prio

General

bgraphs and
ovided.

g, or taping

Cal handling
of identical

I to testing

Singl|

efpackaging, IBCs, the inner packaging of combination packaging and large packaging s

hall be filled

for drop and stacking tests to not less than

— 98 % of brimful capacity for liquids, and

— 95 % of brimful capacity for solids.

NOTE

trans

ported part full (see 5.3.5).

There can be exceptions, some flexible packaging (see 5.3.4) and some packaging designed to be

Packaging, IBCs, the inner packaging of combination packaging and large packaging for liquids, or
those capable of containing liquids, shall have their capacity determined as in 5.3.3. Other packages the
capacity shall be determined by other suitable means e.g. by calculation.
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5.3.2 Packaging, IBC, inner packaging of combination packaging and large packaging to con-
tain liquids

5.3.2.1 Determination of brimful capacity

The brimful capacity is determined for example by: weighing the empty packaging/IBC/inner packaging
including closures (mass empty (m) in kg) and weighing the packaging/IBC/inner packaging full (mass
brimful (W) in kg). The packaging/IBC/inner packaging shall be filled with water until the water just
overflows and then fitting the closure and any surplus mopped up. No steps shall be taken, e.g. by tilting
or tapping the packaging/IBC/inner packaging, to enable water to penetrate into a hollow handle/lifting
feature or other design feature above the closure.

The following formula expresses the brimful capacity:

Wi-m
1

b isthe brimful capacity in litres;
W is the mass in kilograms, of packaging/IBC/inner packaging whén brimful with water;
m is the mass in kilograms, of the empty packaging/IBC/inner‘packaging;

d isthe density of water (=1) in kg/1.

5.3.2.2 Filling of the packaging/IBC/inner packaging

When filling test samples of the above with liquids;xat'least one sample shall have its capacity and fflling
level determjined as below. Further samples of that-design type shall be filled using a dipstick calibrated
on the first gample or by mass or volume. The,calculation of required volume of liquids for testing shall be:

C— b><9§
100

where

C is tIe required voluire of water in litres;

b isthe brimful eapacity in litres.

5.3.3 Rigeiri packaging, rigid IBCs, inner packaging of combination packaging and large paclrag-
ing to contdin-solids

Where the packaging/IBC/inner packaging is capable of containing liquids the capacity shall be
determined asin 5.3.2.1.

4 © IS0 2013 - All rights reserved
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The calculation of required mass of solids for testing shall be:

(bxd)x95
100
where
M is the required mass in kilograms, of solids;
b isthe brimful capacity either measured or calculated in litres;
ctbha bl Aoty A4l ot co bt 1 1o+ /1
1O LVIIC UUILIN u\,llolb_y Ul LlIIC LtLolU LUITILUIICO 111 l\s/ L
Alternatively, for cylindrical packaging/IBC/inner packaging the level of fill reguired

pack
inter

This

5.34

Flexible packaging/ flexible inner packaging (bags) and flexibleIBCs shall be filled to t

testi
intern]
subs
char

5.3.5

Pack
orle

employ. The filled volume and mass shall be recorded in the test report.

5.4

5.4.1

Screy
befoi
the t

Closure torgué shall be the same for all tests. If it is necessary to revise a closure torqug

failu

hging/IBC/inner packaging to at least 95 % of its brimful capacity shall b€ calcula
nal height, taking into account any reduction in height caused by the fittingof the clos

procedure is not suitable for bags (see 5.3.5).

Flexible packaging, flexible inner packaging and flexible IBCs to contain solids

g mass at which the designer of the flexible packaging/flexible inner packaging and

ds it to be used or, if known, to the capacity which the user intends to employ usin
fance to be transported or solids of similar characteristics in respect of mass, grain s
hcteristics; the test contents used shall be recorded-in the test report.

Packaging/inner packaging designed;ta’be used part full

nging/inner packaging designed to be transported with filling test levels less than 98 §
bs than 95 % for solids shall be filled'as prepared for transport to the capacity the usg

Closing packaging, IBCs:and large packaging

Drums, jerricans, composites and inner packaging, IBCs

v type closuresCshall be tightened to the torque specified by the applicant where
e conditioning, or when specified during or after the conditioning period and shall be
bst report.

e in ofie test, then all tests shall be completed using that torque setting.

to fill the
ted from its
ire.

he required
flexible IBCs
g either the
ze and flow

o for liquids
r intends to

appropriate
recorded in

following a

Whe

bbbbbbbb

p-and stacking

tests. Packaging fitted with vented closures shall be filled and after closing be inverted or laid on their
side (see Figure 1) and observed for leakage for a period of 5 min. Leakage from the closure vent will
result in termination of the test.
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-— 1] :
@ >
a) acceptable b) unacceptable
Key
1 liquid leyel
2 closure
Figure 1 — Packaging fitted with vented closure, laid on their side
5.4.2 Bagsp

The packaging shall be closed as it would be for trarnsport.

To ensure that the test packagings are closed in a manner representative of production packaging, the
same equipment and the same filling time should be used whenever practicable.

5.4.3 Other packaging

Packaging fpr solids shall be filled as in 5.3.4 and closed in accordance with any special instrucfions
including any fitments, cushioning etc.

The closurejelements uséed-to secure the packaging (e.g. closure tape, where applicable), shall be defined
in accordange with the specifications (see Annex B, C or D).

5.5 Check ofdesign type specification with requirements

Following receiptof the samptes(s) and thelr specification (See 5.2-1);, a chieck shail be made that the
design type corresponds with the definition of the type and all additional constructional requirements
set out for the type in the UN Recommendations.

5.6 Conformity check of test samples with design type specification

The specification of a representative sample of the packaging, IBC and large packaging to be tested shall
be checked by visual inspection and actual measurements as detailed in Annex B, C or D. Aspects such
as external dimensions shall be checked at this preparatory stage. A record of each specification check
shall be included in the test report. Where a checked sample is found to be outside of the specification
tolerances the samples shall not be accepted as the same design type.

NOTE Aspects (other than external dimensions), such as measurements of material thickness, can be carried
out on completion of the test(s).

6 © IS0 2013 - All rights reserved
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6 Test methods

Test methods to be followed are specified in the UN Recommendations on the Transport of Dangerous
Goods. Additional provisions are described in the following annexes:

Annex F Drop test

Annex G Leakproofness test

Annex H Hydraulic pressure test

Annex | Stacking test

Annd

bk K Bottom lift test

X M Tear test

x N Topple test

7.1

Testy
Claug

NOT]H
obtai

NOTH
as sef

7.2

The
in te

x | Water spray test

x L Top lift test

x O Righting test
bx P Puncture test

x Q Vibration test

Facilities for testing

General requirements

shall be carried out at a testingfacility capable of meeting the operational provisions
be 5 of ISO/IEC 17025:2005.

1  This does not imply afequirement for accreditation but if appropriate such external ap
hed from either a national a¢creditation body or from the competent authority.

2 Testing staff can-find it useful to have knowledge of the principles of the dangerous good
out in the UN Recommendations.

Accuracy.0f measurement equipment

hccuracy*of measuring equipment shall be more precise than the accuracy of the mq
5ting,\@s specified in 7.3, unless otherwise approved by the competent authority. Th

specified in

proval can be

s regulations

asurements
P measuring

equij

pment shall be calibrated in accordance with ISO/IEC 17025.
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7.3 Accuracy of measurements in testing

Measurement equipment shall be selected such that the uncertainties of individual measurements shall
not exceed the following values:

Mass in kilograms (kg): £2%

Pressure in kilopascals (kPa): +3%

Distance/ length in millimetres (mm): 2%

Temperature in degrees Celsius (°C): +1°C

Humidity in percentage (%): Tolerances are as specified in the agreed test methods
Time in minutes (min): +3%

Torque in Nefvton metres (Nm): +10%

NOTE Fd
when measui

Where only|
recommend

7.4 Climg
There shall

r some measurements the tolerances can be lower in order to have meahinigful measurements, e.g.
ing masses or dimensions of empty packaging.

D

maximum or minimum values are specified in this Intermational standard and thg UN
htions, tolerances are one-sided.

Itic conditions

be adequate climatic facilities to meet the requirements of conditioning during tests.
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Annex A
(normative)

Test report

Test facility (name and address)

shall be the organization that undertook the actual testing. The front page of the repef]

e author and the test facility.

Applicant (name and address)
ipplicant can be the manufacturer, the user of the packaging/IBC Aldrge packaging or a
ackaging chain.

Report number

shall be anumber which enables full traceability backto'the original test facility workin
refer to the original test. The report number shall appear on every page of the rep
xes. Any subsequent amendments shall include the number and clearly show it is an anj
addition to the original report.

Date
shall be the date the report was_completed, rather than the date that testing was con]
t shall also include the date ofithe start and completion of the tests and the date of receipt
Manufacturer
est report shall jnelude the manufacturer of the packaging.

As packaging /IBC/large packaging specifications (see Annex B/C/D) are a part of th

ifacturer’s'rame in the main body of the report can be ignored, provided that this is c}
e of the\annexes which can be clearly linked to the main report.

A.6

t shall be on
'ly traceable

ny person in

r documents
ort and any
iendment to

hpleted. The
pf test items.

e report, the
early stated

Packaging/IBC/large packaging description

The description of the packaging design type (including dimensions, closures) shall include the method
of manufacture (e.g. blow moulding).

The main report shall include a general description of the packaging/IBC/large packaging. Full
details of the packaging/IBC/large packaging components and material shall be included either in the
specification (see Annex B, C or D) (provided there is a clear link between it and the main report) or in
the main report. A check for conformity with the relevant definition in the regulations shall be included.

NOTE It can also include drawing(s) and/or photographs.

© ISO

2013 - All rights reserved


https://standardsiso.com/api/?name=5cb3b802bd2201aceb8b4398c941717e

ISO 16495

:2013(E)

A.7 Capacities

The test report shall include the nominal capacity and the brimful capacity as defined in 3.1 in litres. For
packaging/IBC/large packaging for liquids, the test report shall include brimful capacity in litres. For
packaging/IBC/large packaging for solids (including inner packaging and articles) the test report shall
include the gross mass in kg.

A.8 Test contents

Characteristics of test contents shall include, for example, viscosity and relative density for liquids and

bulk density

A9 Test

The report
Each packag
documented

The report |
particularly]
combinatior]

il H £ 1. | 1 £
) l)cll LICIT SIZLZT 1UI SUIITUS dIllu ausxc Ul'l ClJUDC.

description and results

shall identify the number of packaging/IBC/large packagings as submitted for tes
ing/IBC/large packaging sample shall have a unique identification number which sh4
. There shall be a description of each test and how it was performed;

hall include a conclusion clearly indicating the packing group andthe test levels ach
hydraulic pressure for liquid packaging/IBC and the maximum_ gross mass and densit
packaging/large packaging.

Where a competent authority has agreed to deviations from the, standard methods set out in

Internationa

11 Standard, reference to such authorization shall beinc¢luded in the test report.

A.10Signature

The test rep

The person
position in {

The report 4

‘This packa

ort shall be signed with the name and status of the signatory.

who was responsible for the testing;'shall sign the report against his/her typed namg
he laboratory. That person might-bethe tester or his/her supervisor.

hall include the following statements:

Chapter ... of the UN Recommendations, in particular sections ...’

“The use of

A copy of th

ther packaging methods or components shall render it invalid.’

b test reporthall be available to the competent authority.

NOTE1 T

NOTE 2

e competent authority can require the test report to be retained for a specified period of time

The competent authority can require the reference to relevant regulations.

bing was tested as prepared for transport in accordance with the provisions of part|...

ting..
111 be

eved
y for

this

e and

of
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© ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=5cb3b802bd2201aceb8b4398c941717e

ISO 16495:2013(E)

Annex B
(normative)

Packaging specifications

To assist in the identification of a packaging, following the issue of a test report it is necessary to have
a detailed specification. The following Tables B.1 to B.4, correlate the different packaging types with

data
auth

1
2
3
4

Exan

stan

The

thick
be cd

that is necessary for the identification of test packagings by users, test facilities andl
brities. There are four parts to this annex:

Drums, jerricans, and composite packagings Table B.1;
Boxes and composite packagings (in the shape of a box) Table B.2;
Bags Table B.3;

nner receptacles of composite packagings Table B.4.

lards.iso.org/iso/16495/

bpecification check shall be done visually and where xelevant by measuring main dint
nesses. The specification check data as measured@n the test samples shall be record
mpared with the design type specification including manufacturing tolerances.

© IS0 2013 - All rights reserved

competent

ples of how this specification data may be represented in-paper form are to be found at http://

nsions and
d and shall
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Table B.3 — Specification detail single packaging - Bags

Single Packaging
5 Bags
Nr H1|H2 |H3 |H4 |L1|L2|L3| M1 | M2
1 Packaging description (code and, if nec., JA A R A AR A I .
trade name)
2 |Manufacturer’s name and address . o | o | o | e | e | o | o .
3 |Method of construction . . o o | o[ o | o | o .
31 |Tare mass + + + + |+l + ] + + +
52 |Dimension external (1 x w) + |+ |+ |+ |+ ]+ ]+ +
68 |Style . . o | o | e | o | o | o o
69 |Gusset, open width + |+ |+ |+ |+ O+ +
70 |Bottom width, flat unopened S I O I S B R A
71 |Valve width + + + + |+ |+ |+ + +
73 |Closure method (top, base, side) o o o o | o | o | B B
74 |Perforations . . . o | o | & |0 | o o
75 |Sewing, style and density of stitches . o | o | o |G| 0| o | o .
76 Type of thread and minimum breaking O R R IR0 ) A R I .
load
78 |Adhesive, type o | o | WM e | o | 0| o ]| o o
79 |Fabric (warp/weft), tapes per 100 mm o | o | o
82 |Coating material, thickness/weight o o o o | o | o | @ . .
83 |Liner material, thickness . o o o | o | o | o . .
84 |Material strength, elongation o | o | o | o
85 ‘Ic\/i[;tlaerial strength, tensile(energy absorp- . .
+ Required in specification checks. [Data in component drawing (reference value) has to
be compared with actual (measured) value, if applicable].
e Data to be mentioned-in-test report. Data is part of the component drawing, or, if
necessary, in manufacturer‘s’specification sheets.
empty = not applicabile:
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Table B.4 — Specification detail inner packaging of combination packaging

Inner Packaging of Combination Packaging
Removable fittings Permanent fittings
Nr
1 Description .
27 |Tare mass +
30 |[Material type and grade .
32 | Nominal thickness +
51 Design standard or draw- .
ing
52 |Dimensions +
58 Grammage by paper and .
paper type
60 Corrugated combined N
grammage
87 |Quantity or number .
88 |Location(s)
89 Means of fixing to packag-
ing
Orientation and arrange-
90 : . .
ment of inner packagings
+ Required in specification checks. [Data in cemponent drawing (reference value) has to
be compared with actual (measured) value,ifiapplicable].
e Data to be mentioned in test repent: Data is part of the component drawing, or, if
necessary, in manufacturer’s specification sheets.
empty = not applicable.
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Annex C
(normative)

IBC specifications

To assist in the identification of an IBC, following the issue of a test report, it is necessary to have a

detailed specification.

The attachefl matrix correlates the different IBC types with data that are necessary for the identifi¢
of test IBCs by users, test facilities and competent authorities.

The specifi¢ation check shall be done visually and, where relevant, by measuring main’ dimen
and thicknefsses.

The specifigation check data as measured on the test samples should be recorded and compared
the design type specification including manufacturing tolerances. Because of'the range and varig
IBCs there may be additional items that should be specified and specification checked for a parti
IBC and simflarly some items shown as required on the specification may not be present. Users s}
endeavour tp ensure all the required data (where appropriate) is given,

htion

sions

with
ty of
cular
jould
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Annex D

(normative)

Large packaging specifications

ISO 1649

5:2013(E)

To assist in the identification of a packaging, following the issue of a test report, it is necessary to have
a detailed specification.

The attached table matrices, D.1 to D.2, correlate the different packaging types withrdat

a which are

necepsary for the identification of test packagings by users, test facilities and competent authorities.

Therg are two parts to this annex:

1) $pecification detail large packaging — Table D.1.
2) $pecification detail inner packaging of large packaging — Table D.Z.

The specification check shall be done visually and, where relevant,'by measuring main

and thicknesses.

The §pecification check data as measured on the test samples shall be recorded and compa

design type specification including manufacturing tolerances.

dimensions

red with the

N, 51H, 51M

Table D.1 — Specification detail large packaging - 50A, 50B, 50C, 50D, 50F, 50G, 50H, 50
LargePackaging
50 Rigid 51 Flexible
Nr D F | G H M
1 Packaging description (¢ode . . N N N
and trade name)
Manufacturer/ss-name and
2 ° ° . ° .
address
Methodoficonstruction . . . . .
4 |Nominal capacity . o
9 Dimeénsion internal (length, . . .
breadth, height)
15 Handles-, rpaterial type, number + + +
and position
31 |Mass empty box + + +
Nominal thickness and mate-
32 [rialtype and grade, head or lid, + + + +
side walls, base
32a |Material type and grade J o
35 Material type and grade (poly-
mer), lid, body, base
35a |Type of film grade .
+ Required in specification checks. [Data in component drawing (reference value) has to
be compared with actual (measured) value, if applicable].
e Data to be mentioned in test report. Data is part of the component drawing, or, if
necessary, in manufacturer’s specification sheets.
V Minimum wall thickness has to be measured.
empty = not applicable.
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Table D.1 (continued)
Large Packaging
50 Rigid 51 Flexible
Nr AlB| C| D | F G| H|N H M
38 |Material lid gasket o | e . o
45 [Number of plies +
46 |Grammage of plies + +
51 |[Design standard or drawing oo | o . . . . . . .
5, |DUMensions externat (fengtn, T+l 5 | 5 N N N N N N
breadth, height), flat unopened ,\(b
53 C_losures, number, type, posi- el s+ . . N N N (19
tion and materials <’S .
54 Reinforcer_nents, type, position I + + + + + R b?.)
and materials "
™
55 |Material end . o o Y I
o o~
56 |Method of joining panels + |+ + i \g
57 |Manufacturer’s join body + ) 6\
Grammage by paper and paper <<
58 + 0
type )
59 |Corrugated flute type &s
Corrugated combined gram- X
60 mage Q(\Q) *
. v‘
61 Cor.rugated edgewise crush $ .
resistance X )
62 |Burststrength . ,\* +
63 |Density ‘N‘\' +
64 |Inner top flap gap r':\\\" .
7
65 |Outer top flap gap or overlap >’ .
\ >
66 |Inner bottom flap gapr\$ .
67 Outer bottom flap g@rj .
overlap &%
68 [style D . | .
69 |Gusset, idth + +
g
70 |Bott idth, flat unopened + +
71 \@‘width + +
&Y osure method (top, base,
. + +
Ca side)
#4 PCI fUl ﬂt;UllD
75 Sgwing, style and density of N .
stitches
76 Type of thread and minimum . .
breaking load
77 |Filter cord . o
+ Required in specification checks. [Data in component drawing (reference value) has to
be compared with actual (measured) value, if applicable].
e Data to be mentioned in test report. Data is part of the component drawing, or, if
necessary, in manufacturer’s specification sheets.
V' Minimum wall thickness has to be measured.
empty = not applicable.
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Table D.1 (continued)

Large Packaging
50 Rigid 51 Flexible
Nr AlB| C | D F | G|H]|N H M
78 |Adhesive, type . .
Fabric (warp/weft), tapes per
79 +
100 mm
82 Coating, material, thickness, . .
mass
83 |Liner, material, thickness + +
84 |Material strength elongation .
Material strength tensile
85 . .
(energy absorption)
91 |Puncture resistance +

+ Required in specification checks. [Data in component drawing (reference value) has to
be compared with actual (measured) value, if applicable].

¢ Data to be mentioned in test report. Data is part of the component drawing, or, if
necessary, in manufacturer’s specification sheets.

V Minimum wall thickness has to be measured.

empty = not applicable.

Table D.2 — Specification detail innef’packaging of large packaging

Inner Packagingof Large Packaging

Removable fittings Permanent fittings

Nr
1 Description + +
27 |Tare mass +
30 |Material type and\grade . .
32 |Nominal thickness +
51 |Designstandard or drawing . o
52 |Dimengions +
58 Grammage by paper and paper .

type
50 ﬁloarg;gated combined gram- .
87 |Quantity or number + +
88 |Location(s) +
89 |Means of fixing to packaging +
90 Or.ientation anq arrangement .

of inner packagings

+ Required in specification checks. [Data in component drawing (reference value) has to
be compared with actual (measured) value, if applicable].

e Data to be mentioned in test report. Data is part of the component drawing, or, if
necessary, in manufacturer’s specification sheets.

empty = not applicable.
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Annex E
(informative)

Type of contents

The substances packed in packaging include free-flowing liquids, pastes, viscous substances, powders
and granules. The choice of tests for any packaging depends crucially on whether the design type is to
be tested fof liquids or solids. There is, however, no simple, absolute and natural distinction betyween
the two. Mofreover, some substances which are solids at say 20 °C becomes liquid at 55 °C whichis the
reference tgmperature for that which may be experienced in transport. General guidancen’whether
a design type should be tested for liquids or solids is provided in a) of this note with spe¢ific advite on
substances Which may become liquid during a journey in b) and on phlegmatized substances in c).

a) As indifated, the UN Recommendations and the international agreements contain defini‘rions
making|the distinction between liquids and solids from measurements of specific melting point or
by penetrometer testing. Such measurements are rarely necessary in relation to packaging testing
which may be carried out in a facility not equipped to make such meastirements. In most instances
there should be little difficulty in choosing between testing for liquid or for solid contents. In tany

instances a packaging should be designed for liquids and tested)using water as contents without
referenge to any specific dangerous liquid to be carried. Similarly, a packaging should be designed
for solids and tested using, for example, a mixture of plasties granules and fine powder without
referenge to any specific dangerous solid to be carried. In@uch circumstances it is appropriate for
each user of the packaging to check that the testing hasbeen suitable for the dangerous substance.
In otherf instances, however, the design type tests for-a‘packaging should be undertaken in relation
to a spgcific dangerous substance; if that substance should be borderline between a liquid and a
solid, tHen it is recommended that the appropriate data on it should be obtained before tests are
selected and commenced.

b) Packaging being tested for solids which _are likely to melt during the intended journey should be
tested as for liquids.

c) Packaging being tested for solids which require phlegmatizing with a liquid for safe transport,|such
that thgre is free liquid in the packaging, should be subjected to the appropriate tests for liquids
with the test contents being arepresentative mixture of solids and liquids.

32 © IS0 2013 - All rights reserved
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Annex F
(normative)

Drop test

F.1 Applicability

This|is for all types of packaging, IBCs and large packaging.

F.2 | Preparation

Samples for this test shall be prepared in accordance with the UN Recommlendations and fhe relevant
parts of Clause 5 of this International Standard.

The elapsed time between the removal of the packaging/IBC/large*packaging from condjtioning and
performance of the test shall be kept as short as possible and in any event not more than 5 min.

NOTH Conditioning can be carried out immediately before, or aftef filling the package with the[test contents
provided that such a procedure would not affect the test results.

For the cold drop test, the temperature of the test sample contents shall be taken immediately dfter the test.

Non-plastics packagings (such as fibreboard or metal packagings) with plastics closures are hotrequired
to urldergo the cold drop test.

Packpgings made of materials not specifically’requiring a cold drop test may be considered|for this test
when the closures are made of plastics and-greater than 7 cm.

F.3 | Test method

F.3.1 General

The tests shall be carried out in accordance with ISO 2248:1985 except for 7.2, the drop heights, drop
attitpide and number-6f samples to be tested shall be determined from the UN Recommendations. For
dropps performed/on/packaging other than flat drops, the centre of gravity shall be verticglly over the
point of impact.

Prior to carfying out the test, ensure that the drop area is clean and dry.

[SO 4248:1985, 4.4, does not apply. Impact surfaces shall be in accordance with the UN Recommendations.

NOTE For packaging, a suitable impact surface can have a mass atleast 50 times the mass of the testitem and
have a maximum length of 5 times of its thickness. This note does not apply to IBCs or large packaging.

F.3.2 Information drops for packaging

To assess the weakest point, information drops may be performed. Where such investigation drops are
undertaken they may be done with packaging already used in other tests. Each packaging shall strike
the target in an orientation designed to investigate the weakest part. The orientations to be taken into
account vary with designs. Information drops should be used to seek an alternative orientation where
the design is not a common design.

NOTE 1 Failure in an information drop does not constitute failure of the design type test.
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packaging other than those used for the first drop.

NOTE 3
drops can be

NOTE 4

NOTE5 W

conducted.

The drop can take place on an area of the packaging not already tested.

here information drops have been undertaken they can be reported in the test records.

When packaging is available there is no objection to information drops being carried out on other

When packaging under test is of a new or significantly modified design, more than three investigatory

F.3.3 Corrections to the drop height for packaging/large packaging with inner packag-

ing contail

Where the i
on the most

The averagsd
the relative
The correct
recommend

F4 Meth

F4.1 Gen

Following e§
or solids sh|
containing g

F.4.2 Single packaging/IBC for liquids or solids

Observation
be recorded
Any packag
pressure, nd
of the packd
disturbed. Y
achieved by
dropping ar
orientation
clean fibreb
to 5 minutes
test if the ej
no longer sif
first specim

ning liquids of different densities

hner packaging contains liquid substances of various densities, the drop test shall be
severe packing group (of the liquid substances to be transported) and the average’den

density of the contents to be transported in that packaging and aggregating the re

ations.

od of assessment

eral

all be assessed according to procedures in F.4.2"and combination packaging, pack
rticles or large packaging shall be assessed according to F.4.3.

should be made at the time of impact for discharge. If such a discharge is observed it

ng/IBC containing liquids shall have the internal pressure equalized with the atmosp
rmally by loosening / retighténing a closure, or by making a small hole in the body o
ging/IBC. Impacted closuxes or closures suspected of leaking during the drop shall n
Vhen there is only one.closure and it is suspected of leakage, pressure equalization sh{
making a small helein the body or end of the packaging/IBC. If there is dampness i
ba the packaging/IBC may be moved carefully to a suitable place and maintained in the

ased
sity.

density shall be calculated by multiplying the filling volume of each innéer)packaging by

bults.

ion for density should be applied using the aggregate result in.accordance with UN

ich drop, there shall be an assessment of the result¢Single packaging/IBC containing liquids

ging

shall

in the test report.. The packaging/IBC shall be visually examined for leakage and rupture.

heric
- end
ot be
1l be
n the
bame

for examination of any leakage which may occur (e.g. moved so that it is on a surface s
bard where dfips should be apparent). Examination shall start after equalization and 1
. Whereapackaging/IBC for solids undergoes a drop test, the packaging/IBC shall pa
itire contents are retained by an inner receptacle (e.g. a plastics bag), even if the clos

in the test report.
had not achieved the required temperature

F4.3 Combination packaging, and large packaging

Observation should be made at the time of impact for discharge.

NOTE 1

outer packaging (e.g. a stain).

NOTE 2

area or within the outer packaging.

h as
st up
s the
reis

For inner packaging or articles discharge might appear as dampness in the drop test area, or on the

For inner packaging or articles containing solids discharge might appear as loose solid in the drop test

The combination packaging/large packaging shall be visually examined for leakage and rupture e.g.
escapes of the inner packaging/articles. Where a combination packaging/large packaging containing
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inner packaging or articles undergoes a drop test, the combination packaging/large packaging shall
pass the test if the entire contents are retained by the inner packaging or inner receptacle (e.g. plastics
bag) even if the closure is no longer sift proof. If there is dampness in the dropping area, the combination
packaging/large packaging shall be moved carefully to a suitable place for examination of any leakage
that may occur (e.g. moved so that it is on a surface such as clean fibreboard where drips should be
apparent). Examination shall last up to 5 minutes. Where a combination packaging/large packaging
undergoes a cold drop test,immediately after dropping the first combination packaging/large packaging,
the temperature of the package and/or its contents shall be checked and recorded in the test report.
Subsequent packaging does not need the temperature checked unless the first sample had not achieved
the required temperature.
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Leakproofness test

G.1 Applicability

For all typd
packaging a

For all typef
discharged |

G.2 Prep

Samples for

parts of Clafise 5 of this International Standard.

The method
throughacl

a) Drill tw]

to an adequate air supply, the second hole shall be usedto connect a pressure gauge reading th

pressur

b) Drillon

the soul
the gau

It shall be af

NOTE In|
pressure con

Each packag

shall be tightened to the appropriate torque.

Vented closy
sealed.Pres{

The test shd

s of packaging intended to contain liquids, except the inner packaging of combin
nd large packagings.

of IBCs intended to contain liquids and all types of IBCs intended to contaifvsolids fill
Dy pressure.

aration

this test shall be prepared in accordance with the UN Recommendations and the rele

of making pressure connections shall not affect theXtesults of the test e.g. a conne
bsure shall not reinforce that part of the packaging or{BC. There are two methods as fol

0 holes into each packaging or IBC. One hole shall be used to connect the packaging o

e in the packaging or IBC; or

e hole into each packaging or IBC. The gauge shall be connected to the air supply line bet}
ce of the air supply and the packagingor IBC and as near as possible to the packaging o1
be shall only be read under no fléw conditions.

some cases an existing cennhection in a closure (e.g. a valve in an IBC) can be used for makiry
hection.

ring or IBC shalllbg closed according to any special instructions. When relevant, clof

res shall’be replaced with non-vented closures of the same specification or the vent sh
urereliefdevices shall be removed and theirapertures plugged, or shallbe rendered inoper

sured that the gauge is pressurized and that the supply line to the gauge is not blocked!

htion

bd or

vant

ction
OWS:

I IBC

e test

ieen

IBC;

g the

ures

1l be

htive.

rmal

lbbe carried out on the complete packaging or IBC and before the fitting of any the

ARRR A2V ARWALAE

insulation e

o TP TITCTICT

For composite packaging or IBCs, any leakage from the inner receptacle shall be allowed to escape
through the outer packaging or casing, e.g. by drilling a hole in the outer. In this case it is possible that
entrapped air escapes, before any leakage can be detected.

Alternatively, for composite packaging and IBCs, the inner receptacle may be tested without the outer
packaging, provided the test results are not affected. When the test is carried out on the inner receptacle
in this way, this fact shall be recorded in the test report.

G.3 Test method

Each packaging or IBC shall be placed in a tank of water and shall be restrained just below the surface
(the method of restraint shall not affect the test results). Air shall be applied continuously and gradually
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up to the required pressure, which shall remain at or slightly above the predetermined level for the

requ

ired period of time.

In order to take account of the hydrostatic test pressure, the packaging shall be turned regularly or the
internal pressure increased to account for hydrostatic pressure.

NOTE

Where turning is the desired option, turning is not necessary when the hydraulic pressure due to

immersion, is negligible. Taking into account a maximum measurement tolerance of 3 %, which corresponds to
0.6 kPa (at 20 kPa overpressure), the maximum total depth of water, after immersion, for which turning is not
required, would be 60 mm.

Alternatively, a correction factor shall be applied to the test pressure asillustrated in the following example:

EXANPLE After immersion, if the lowest part of the test item is 2,5 m below the surface of the-water then the
test gressure should be increased with the hydraulic pressure, which is 25 kPa.

For [

cove
bott

Whe
the

G.4

red with a suitable soap solution. It is also possible to surround part of the\IBC with w
m valve).Other alternative methods may also be acceptable.

h using this method it is desirable to take special care with closufes and the connect
losures and the IBC.

Method of assessment

Observation should be made for the escape of air bubbles‘throughout the test.

Air Hubbles considered to arise from entrapped air(e.g. air held initially in seams or in t
closyres) cannot be considered as leakage: these include any bubbles which do not appe

or pi

entrapped air to be expelled.

ackagings or IBCs, alternatively to placing the IBC in a tank of water, theyseams arld joints are

hter (e.g. the

on between

he thread of
ar regularly

oduced at intervals exceeding 1 min. If ne€eéssary, the test period should be extended to allow
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Hydraulic pressure test

H.1 Applicability

For all typq
packaging o

For all typef
For all typef

H.2 Prep

Samples for

parts of Clayise 5 of this International Standard.

Each packag
instructiong

Vented closu
sealed. Press

NOTE St
the closure b

The test wit]

H.3 Test

The packag
pressure wi

NOTE F
IBCs this can

The test pr
required teq

f combination packaging and large packagings.

aration

[th water.

s of metal, plastics and composite packaging intended to contain liquids except-i

of metal, plastics and composite IBCs used for liquids.

this test shall be prepared in accordance with the UN Regommendations and the relg

ing or IBC shall be completely filled with water and shall be closed according to any sp
when relevant. Closures shall be tightened to the @ppropriate torque.

res shall be replaced with non-vented closures-of the same specification or the vent sh
urereliefdevices shallbe removed and their apertures plugged, or shallbe rendered inoper

eps can be taken to ensure that no air (or 6ther gas) remains inside the packaging above the lgj
y, for example, tilting the packaging whenfilling.

h IBCs shall be carried out before-the fitting of any thermal insulation material.

method
ing and IBCs shallbe’ pressurized continuously and gradually up to the required
br packaging €his can be done within the time of not less than 2 min and not more than 15 mi
be done within the time of not less than 5 min and not more than 30 min.

ssure.in the packaging or IBCs shall be held continuously and evenly for the approp
t period, depending on the type of packaging and IBC. The test pressure in the packagi

nner

of metal, plastics and composite IBCs used for solids filled or dischargedunder pressure.

vant

ecial

1l be

ative

vel of

test

n. For

riate
ng or

IBCs shall r

main at or slightly above the required level.

The manner

in which packaging are supported shall not invalidate the test.

The IBCs shall not be mechanically restrained during the test.
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pressure sensor

packaging ——

water

emperature of the water shall be a minimum of 12 °C.

Figure H.1 — Schematic representation of the test arrangement

e the water temperature is above 12 °C the following correction factors may be appligd:

Test conditions for all plastics packaging and plastics IBCs, including all com-
te packaging and composite IBCs with inner plastics receptacles

ble H.1 — Water temperature adjustmentfactors for plastics packagings and plastics IBCs
Water temperature °C Pressurization factor
12+2 1,000
214 0,976
15 0,964
16 0,952
17 0,940
18 0,928
19 0917
220 0,906

onditions,of the test shall be recorded in the test report (applied pressure and water tgmperature).

The UN mark awarded in respect of hydraulic pressure is based on the actual pressure achieved.

H.5

Method of assessment

Observation should be made throughout the test for any leakage of water.

NOTE

considered as leakage - as a guide not more than one drop of water every two minutes.

© ISO

2013 - All rights reserved

Water drops originating from water held initially in seams in the thread or in gaskets cannot be
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Stacking test

1.1 Applicability

For all type
transport.

1.2 Samj

Samples for

ple Preparation

parts of Clayise 5 of this International Standard.

NOTE Fd
UN Recommg

ndations.

1.3 Calculation of the stacking load for packaging

I.3.1 Gen

In the followW

eral

1.3.2 Solids, articles, or liquids to be transported

Where the
superimpos

L

where

5 of packaging except for bags, and IBCs and large packaging intended for stacking dlllring

this test shall be prepared in accordance with the UN Recommendations and the relgvant

r fibreboard packagings the stack test can be conducted in a conditioned environment meetirg the

ring calculations, where the design type has\an interstacking feature, an allowance shall be
made. This @isually takes the form of a small reduction in effective packaging height.

contents are solids, articles, or the liquid to be transported, the stacking load fo be

ed on each packaging shall-be'calculated as follows:

~1|Mm
h j

My ist

M is the massin kilograms (kg) of the complete, filled and closed packaging as prepared for

tramsport;

e stacking load in kilograms (kg) (with closure included; see Note);

H isthe relevant stack height in millimetres (mm);

is the overall height in millimetres (mm) of packaging to be tested, allowing for any interstack-

ing

features.

NOTE Newtons can be used as a unit of force.
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I.3.3 Other liquids

Where any other liquid is used as test contents, the stacking load to be superimposed on each packaging
shall be calculated from the following:

H

Mlz(z—lj-(Cd-er)

where

M; is the stacking load in kilograms (kg) (see NOTE);

N is the relevant stack height in millimetres (mm);

I is the overall height of the packaging in millimetres (mm), allowing for any interstacking fea-
tures;

¢ is the volume of water in litres (1) required to occupy 98 % of the capac¢ity where the packag-
ing is brimful or, for a combination packaging, 98 % of the capacity,of one inner pagkaging that
is brimful;

d isthe relative density of the substance to be transported;

m is the mass in kilograms (kg) of the empty packagingfincluding its closures) or, foif a combi-
nation packaging, the mass of all the components of'one package, including any empty inner
packaging (see [1]);

n  isthe one or pieces of inner packaging (combination packaging only).

NOTH Newtons can be used as a unit of force:

1.4 | Test method

1.4.1 Test methods for packaging

1.4.111 General
Any pne of three methods shall be used by agreement between the test laboratory and the ¢lient:
a) A guided loadson packaging(s);

b) Anunguided load on an individual packaging;

c¢) Antnguided load on three packaging forming one layer.

NOTET  Where b or c has been followed and the packaging did not pass the stacking test, the Guided load can
be used, and if it passes this test, then the result can be valid.

NOTE 2  Wherethe packaginghasaninterstackingfeature, the stackloading canbe applied usingareproduction
of the packaging base shape as the lowest component of the stack.

The method used shall be stated in the test report.

1.4.1.2 Guided load on packaging(s)
A suitable guided load rig shall be used. Such a rig shall take the form of

— a conventional compression testing machine with the facility of maintaining a constant load (as
calculated in 1.3) for the required period,
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NOTE Such equipment can have short-term fluctuations of + 4 % in accordance with ISO 12048:1994.

— a purpose-made rig, e.g. two frameworks with the upper framework being free to move vertically
and with a minimum of friction in relation to the lower framework and to take the appropriate load.

For each test, the upper framework shall be loaded so that its total mass is as calculated in [.3. Except
where the interstacking design is taken into account, the load shall be applied via a rigid top plate

extending beyond the outermost edges of the pieces of packaging.

1.4.1.3 Unguided load on an individual packaging

The packagi 16 oha}l bC }J}a\,cd vll d lcll I1r }CVC} oul fa\,c. ThC lJA CdCtCl lll;llcd }qu \.a}\,u}atcd ;ll dlULUIl dau\. Wlth
1.3 shall be placed centrally on the top for the period of time as required for the particular packagingtype.
The load shall typically be made out of concrete or steel masses. Except where the interstacking design
is taken intp account, the load shall be applied via a rigid top plate extending beyond-the outerimost
edges of the|pieces of packaging.

The load shall be free to move when and if the packaging collapses.

NOTE Fqr safety reasons, however, the load can have restricted movement, e,g."suspended by chains|from
overhead, but with sufficient slack in the chains not to affect the integrity of the test. Measurements ¢f the
deflection and angle of the plate with the horizontal level are normally made

a) immediately before and after placing the load on the plate,

b) where appfopriate, at intervals throughout the duration of the test, and

c) on completion of the test.

1.4.1.4 Unguided load on three packaging forming one layer

The packaging shall be placed in the same direction on a firm level surface as illustrated in Figure]|l.1.

Figure 1.1 — Plan view of drums stacked

The spacing between the packaging shall be as close as possible but separated to ensure that they cannot
come into contact with one another when deformed.

A steel plate shall be placed over the pieces of packaging and its position shall be carefully checked. The
load consists of the plate and suitable masses evenly distributed on it. The load shall have a mass three
times as big as that calculated in 3 for one packaging (M1 x 3). Except where the interstacking design is
taken into account, the load shall be applied via a rigid top plate extending beyond the outermost edges
of the pieces of packaging.

NOTE Measurements of the deflection and angle of the plate with the horizontal level can be made
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