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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- in_liai i i ely with the
Interpational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

Interpational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft Internationpl Standards
adopted by the technical committees are circulated to the member bodies for{voting. Publifation as an
Interpational Standard requires approval by at least 75 % of the member bodies.casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the sublect of patent
rightg. ISO shall not be held responsible for identifying any or all such patént rights.

ISO 16104 was prepared by the European Committee for Standardization (CEN) in collalporation with
Techhical Committee ISO/TC 122, Packaging, Subcommittee SC*3, Performance requirements |and tests for
means of packaging, packages and unit loads (as required by ISO/TC 122), in accordafce with the
Agreg¢ment on technical cooperation between ISO and CEN»(Vienna Agreement).

Throlighout the text of this document, read "...this:\European Standard..." to mean "...this |International
Standlard...".

© ISO 2003 — All rights reserved iii
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Foreword

This document (EN I1SO 16104:2003) has been prepared by Technical Committee CEN/TC 261,

"Packaging", the secretariat of which is held by AFNOR, in collaboration with Technical Committee
ISO/FC-122 "Packaging”

This [European Standard shall be given the status of a national standard, either by publication fof an
ident|cal text or by endorsement, at the latest by November 2003, and conflicting national Stanflards
shall|be withdrawn at the latest by November 2003.

According to the CEN/CENELEC Internal Regulations, the national standardsrorganizations gf the
following countries are bound to implement this European Standard: Aaustria, Belgium, ¢zech
Republic, Denmark, Finland, France, Germany, Greece, Hungary, Iceland, lreland, Italy, LuxemHQourg,
Maltg, Netherlands, Norway, Portugal, Slovak Republic, Spain, Sweden{ Switzerland and the United
Kingdom.

This |European Standard has been submitted for reference into ‘the RID and/or in the technical
annekes of the ADR. Therefore in this context the standardsdlisted in the normative reference$ and
covefing basic requirements of the RID/ADR not addressed Wwithin the present standard are normative
only when the standards themselves are referred to in the®ID and/or in the technical annexes ¢f the
ADR
Anngxes A, B, D and F are informative.
Anngxes C, E and G are normative.

This ptandard includes a Bibliography.

© I1SO 2003 — All rights reserved \"
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Introduction

This Standard was developed to provide requirements and test procedures to meet the multi-modal
United Nations Recommendations on the Transport of Dangerous Goods [1] and successful passing
of the tests may lead to the allocation of an appropriate packaging mark (e.g. UN, RID/ADR). The UN
Recommendations have been developed by the United Nations Committee of Experts on the
Transport of Dangerous Goods as a "model regulation” (referred to in this document as the UN
Recommengations)-inthe 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 anfl the environment. Amongst other aspects, the UN Recommendations cover principles-ef
classification and definition of classes, listing of the principal dangerous goods, general packing
requirements, testing procedures, marking, labelling or placarding, and shipping documents. There are
in addition gpecial recommendations related to particular classes of goods.

The UN Regommendations are given legal entity by the provisions of a series of international modal
agreementq and national legislation for the transport of dangerous goods. The intefnational
agreementy include:

— The Elropean Agreement Concerning the International Carriage of/Bangerous Goods by Road
(ADR) [(covering most of Europe). [2]

— Regulgtions concerning the International Carriage of Dangerous Goods by Rail (RID) (covering
most of Europe, parts of North Africa and the Middle East). |3]

—  The Infernational Maritime Dangerous Goods Code (IMBG Code) (worldwide). [4]

—  The International Civil Aviation Organization’s Technical Instructions for the Safe Transport of
Dangefous Goods by Air (ICAO TIs) (worldwide).[5]

The application of this Standard will need to take account of the requirements of these international
agreementq and the relevant national regulations for domestic transport of dangerous goods.

Occasionally during adoption as a medalregulation the text has been modified; RID/ADR permit some
variations tg tests for light gauge metal’'packagings and these are included in annex A.

The cross references between.this Standard, the UN Recommendations and the International
Agreementg are summariz€d)in annex B.

It is important to note-that there will be certain modal differences from the UN Recommendations and
that the schiedule forrevision of the Recommendations and modal provisions may lead to temporary
inconsistengies with'this Standard, which is regularly updated to the latest version of the UN
Recommengations.

It is noted that success in the tests and the allocation of an official UN mark do not on their own
authorize the use of a packaging for any dangerous goods, which are subject to the packing
instructions published in the various modal regulations.

This Standard is based on Revision 12 of the UN Recommendations.

vi © 1SO 2003 - All rights reserved
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1 Scope

This Standard specifies the design type test requirements for packagings as described in 3.6 of this
standard and intended for use in the transport of dangerous goods.

NOTE This Standard should be used in conjunction with one or more of the international regulations set out
in the Bibliography.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other
publigations. These normative references are cited at the appropriate places in the text, andthe
publigations are listed hereafter. For dated references, subsequent amendments to or revisiens of any
of these publications apply to this European Standard only when incorporated in it by ameéndment or
revisjon. For undated references the latest edition of the publication referred to applies (including
amendments).

EN 2p206, Packaging — Complete filled transport packages — Identification-of parts when testing
(15012206:1987)

ISO 2137, Petroleum products — Lubricating grease and petroleunr==Determination of cone
penegration

ISO/IEC 17025, General requirements for the competence oftesting and calibration laboratories

EN I$0 2431, Paints and varnishes - Determination of flow time by use of flow caps (ISO 2431:1993,
inclugling Technical Corrigendum 1:1994)

3 [Terms and definitions

For the purposes of this European Standard the following terms and definitions apply.
3.1
competent authority
any rjational regulatory body-or authority designated or otherwise recognized as such for any purpose
in connection with the regulations specified in the Bibliography
3.2
pack@ging design type
packaging of onedesign, size, material and thickness, manner of construction and packing, but may

includle various'surface treatments together with packagings which differ from the design type only in
their lessefdesign height

3.3
liquidSand solids

(see annex B)

© ISO 2003 — All rights reserved 1
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3.4
capacity

34.1

brimful (overflow, maximum) capacity
maximum volume of water in litres held by the packaging when filled through the designed filling orifice
to the point of overflowing in its normal position of filling

3.4.2

nominal capacity
capacity in litres which, by convention, is used to represent a class of packagings of similar brimful

capacities

35
packing grou

group to whi
the degree ¢

Packing grodp |

High danger

NOTE
or article. Th
of the UN Red

3.6
packaging

receptacle a
containment

0 des

0 des

O not

O not

0 not

0  not

NOTE1 O

NOTE 2
regulations.

A

p
Ch substances and articles of most classes of dangerous goods are assigned accafding to
f danger presented:

Packing group Il Packing group IlI

medium danger low danger

The severity of a packaging test (e.g. the drop height) varies with the packing group of the substance

b allocation of packing groups to substances and articles may be found in the dangerous goods list
ommendations.

nd any other components or materials necessary forthe receptacle to perform its
function and are:

igned to contain a net mass not exceeding 400 kg;
igned with a capacity not exceeding 450 I;
intended to transport most gases;

intended to transport most.infectious substances;
intended to transport-most radioactive materials;

IntermediateBulk Containers as defined in the UN Recommendations 6.5.
her definitions relevant to this standard may be found in 1.2.1 of the UN Recommendations.

nex'\B'contains useful data on packaging types and other identifying codes with references to the

NOTE 3
contents.

3.7

Unless otherwise stated both the 400kg and 450 litre limits apply to all packages irrespective of the

"V"-marked packaging
outer packaging conforming to the appropriate requirements from the UN Recommendations 6.1.5.1.7
(see annex C)

3.8

special packagings

collective ter

m for V-marked packaging and salvage packagings (defined in the UN Recommendations

1.2.1)(see annex C)

© 1SO 2003 - All rights reserved
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3.9

single packaging

means of packaging that does not require an inner packaging to be capable of performing its
containment function and it includes composite packaging

3.10

light gauge metal packaging - (see annex A)

NOTE Other definitions that may be relevant to this standard may be found in the UN Recommendations.

4 Test requirements

4.1 Teneral

Befolle the packaging is used for dangerous goods, tests shall be carried out successfully ©n-each
packaging design type (see 3.2), which may lead to the issuing of a UN packaging markiyT'he tests
shall |be successfully repeated after any modification which alters the packaging desigh-type. With the
exception of special packagings (see 3.8), all packagings for dangerous goods shall’be tested in
accofdance with Table 1 and shall meet the requirements contained in 4.2 to 4.6. Special packadings
shallmeet the requirements set out in annex C.

Whete an inner treatment or coating is applied for safety reasons it shall(etain its protective propegrties
even|after tests.

NOTH Provided the validity of the test results is not affected and with the approval of the competent
authofity, several tests may be made on one packaging. This may benecessary, for example, with very coptly or
scarcg packagings. This may be accomplished by:

a) using one set of packagings for more than one of the tests. For example five tests are required on a drfim for
llquids, each requiring a set of three packagings,.namely first drop, second drop, leakproofness, irfternal
pressure and stack. Subjecting one set to more than one of the five tests is considered equivalent;

b) using one packaging for the tests. For example using one fibreboard box for all five drops is consjdered
g¢quivalent to carrying out 1 drop on eagh"of five boxes.

Approval should be sought from the campetent authority before employing method a) or when subjecting gny
one|packaging to more than two tests\(including investigatory drops) under method b).

Thq use of smaller numbers,should be indicated in the test report. This is normally apparent fr011 the
serfal numbers of the paekagings used for the various tests but explanatory text is also desirabl¢.

© ISO 2003 — All rights reserved 3


https://standardsiso.com/api/?name=8958765c36060a353d133941089562be

2003(E)

ISO 16104

« urej@oiod pue
alemauols ‘sse|b
— sbuibexoed
ST S € S € (A uve € A A 9 pinbi ansodwo) ‘6
« Sonsed
sbuibexoed
5 ST ; wog € wg € A e € A 9 pinbr ansodwo) ‘g
« Sonsed
— sbuibexoed
66 0 0 0 A uve € A 9 A A plIoS aysodwo) 'L
4 sbuibexoed
5GT wog € wg € A p 8¢ € A 9 pinbr sonse|d ‘9
. sbuibexoed
66 0 0 0 A Yz € A 9 A pIjoS sonseld °g
. sbuibexoed
56 0 0 0 A yve € A 9 N plios sonseld v
4 sbuibexoed
6 0 0 0 A yve € A 9 A plios [e1I9N '€
4 sbuibexoed
6 0 0 0 A yve € A 9 N plios [e1I8N "¢
4 sbuibexoed
GT wg € wg € A uve € A 9 pinbi [eloN ‘T

(€S)) ©) (d) (o) (N) () Q) &) (r) 0) (H) (9) €)) @ (1)) () (a) v)

p p 2 e p aq ) 1 y S9)0Uj00} 3|qeL
sbuibexoed sbuibexoed sbuibexoed "% 03 sbuibexoed %05 sbujbexoed ajou 19O
jooueror | swiL J0 'ON awiL J0 'ON 2.0 | /O.£z | welquy [ swil J0'ON 2.81- | /0.2 | woquy | “jomon | sodbiio | souseid | spmbry | 204 Buibexoed
ainyesadwa | ainyesadwa | Blubexoed Jauu SUE o) T3lqeL
1s9] ainssaid 1581
alnelpAH ssalljooidyes (suoneueA 1oy g xauue aas) 1sa) Bupoels 1sardoiqg

SodA1 bulbexoed 0] SUONIPUOD 1Sa] JO UONBI0|Y — T 9|08l

© 1SO 2003 - All rights reserved


https://standardsiso.com/api/?name=8958765c36060a353d133941089562be

2003(E)

ISO 16104

€ 0 0 0 0 0 A € A plos | (1ayio) sbeq g1
€ 0 0 0 0 0 A € A pllos | (1oded) sbeg /T
8 0 0 0 A yve € A S N plios $9X0q 18yl0 9T
8 0 0 0 A yve € A ] A plios $9X0q 18yl0 ‘ST
saxoq
8 0 0 0 A yve € A S N plios preogaliqid ‘¥T
saxoq
8 0 0 0 A yve € A S A plios preogaliqid ‘€T
saxoq
58 0 0 0 A yve € JA S N A plios salise|ld '¢T
swnip poomAid
6 0 0 0 A yve € A 9 A plios /81qI4 'TT
swnip poomAid
6 0 0 0 A yve g€ (A 9 A plos /21914 "0T
« urej@oiod pue
aremauols ‘sse|b
— sbuibexoed
6 0 0 A uve € A 9 N pllos aysodwo) ‘46
« urej@oiod pue
alemauols ‘sse|b
— sbuibexoed
6 0 0 VA uve € 9 A plios ansodwo) ‘e
() ©) (d) (o) (N) (W) Q)] ) (0 0) (H) (©) (€)) €)) (1) (2) (@) (v)
p p 2 e p aq ) 1 y S9)0Uj00} 3|qeL
sbuibexoed sbuibexoed sbuibexoed "% 0s sBuibexoed %05 sbuifeyaed ajou 19O
jooueror | swiL J0 'ON awiL J0 'ON 2.0 | /O.£z | weiquy [ swil J0'ON 2.81- | /0.2 | wequy | o oN/>i0 b0 | souseid | by | 204 Buibexoed
alneladwa ] alneladwa ] Byi6exoed Jauu| [SUE)efe) TalqeL
1s9] alnssaud 1591
alnelpAH ssaujooldyes (suoneueA o)  xauue aas) 1sa)1 bunjoels 1591 doiQ

© ISO 2003 — All rights reserved


https://standardsiso.com/api/?name=8958765c36060a353d133941089562be

2003(E)

ISO 16104

"pinbi| 1o pif

0s ag ued sbuibexoed Jauul Jo SJUBIUOD J

‘P10 Y 8 1S

Juaiquie e aq |leys dolp-eyl (D, 8T- e 1sal doup e obispun jou |reys ‘feusrew sanse|d jo ase sbuibexoed 1auul ssajun ‘sg

‘sbuibe

oed sonse|d Joj pasinbal se O, gT- 1e 1sal dolp ay1 obispun 10U |feys W / Buipaadxa 10U S8INS0o[d SIN

"1odal 1s81 8y} ul papiodal pue pabuelre-aid aq pjnoys I, 77 01 Dod

:1odal 191 8y} Ul paplodal pue pabuelte-aid ag pinoys D, Zz- 01 .87
‘Aressadau JI 8zaainue Jo uonippe ayl Ag arels
‘1591 dolp ay) J1aye Ajarelpawiwl painseaw Se Iam

{S9]91Je 10 SPIj0S ulelu0d 0} papuaiuysbeq sonseld ueyl Jayio sbuibexoed Jauul sonseld yu
‘(Sreuayew sonst

‘saxoq aualfisAjod papuedxd

;1591 doup pjoo ayl obiapun |g

'S)INsal 1S3] 8y 1984. 10U Pinom ainpado.d e yons papiaocid S1USIU0D 18] Ayl Yim afexoed ay) Buljjiiione Jo ‘alolaq Ajsreipawiwi

anneal 9 G ¥ 01 dn Aq Atea 01 s

8T- ssajun ("y'1) AUpILNy aAe[a1 pu

‘Aupgionpoudal 1s8l
uswiaINseaw [enpIAipul 8sned Aew suoelwi| JUSWaINSeaW pue suoienidon|y Wisi@ioys “sywi| asayl y

U1% 2+ %G9 PUB D, ¢+ Do L2 10 "Y'l % C +9 99 PUB D, C F

U1 % ZF % 05 pue O, 2 F O, €2 S! aiaydsowre paligsaid sy souspadaid saxe) ssjoeidadal Jo shy
P ainjeladwa) pa||0uod e Buiney alsydsowie ue ul Y g 1Ses| Je 1oj pauonipuod ad |eys sbuifesoed g

3] 1e 84 |leys sbuibexoed :(H) uwnjod,
x0q auaifisAjod papuedx3 :(H) uwnjoy,
e|d yum sbuibexoed jelsy :(H) uwnjod

salnuiw =w sAep=p sinoy=y b

7 abuel ay) apIsino sainreladwal J1ON

"D00F 1589 1# 3 |[eys ainreladwal 8yl (A1) uwnjod

- afburl ay) apisino sainjeladwal JI1ON

pinbi| ayy ur1day aq |reys spinbijisel (€

D] 10 D, 8T- 9] |leys ainmeladwal ayl (g

W sBuibexoed uoneuiquiod- [
p|d) sBuibexoed ausodwos- [
d

b uey) JaY10 saxoq sonse|d-

‘surealsal pue swnip sonsejd-

ys sbuibexoed sonse|d Buimojol ayl (T

{(H) uwnjod |
no pauied agq Aew Buluonipuod € 310N

10 Juswi.redwi weslubis Inoyum Alpiwny
IUNM |[ey pinoys sanfea sbesany Z 310N

D, 0 2Je suondo Jaylo om1 8yl T J1ON

16exoed Jauul sonse|d 1o} Buiuonipuod O,
lreoqalql 1o Jaded :(7) pue (9) uwnjod

e

‘'sapod Buibexoed NN pue ajgel syl usamiag diysuore

wBwsaiinbai e saresipul A ¢ 310N

91 91 SMOYs ¢'d d|qel g Xxauuy T 310N

© 1SO 2003 - All rights reserved


https://standardsiso.com/api/?name=8958765c36060a353d133941089562be

2003(E)

ISO 16104

YlIM 82UBPIOdJE Ul INO PaLed a4 |y

Ul % ¢+ % 0g pue

"ulw G Joj p

5 o1ym 1593 doup ayi 1o} palinbai ate sajdwes G Ajuo xoq e jo adeys ayi-ul si (sjeusrew sonse|d) buibe

D, 2 F O, €2 ¥e Buiuonipuod Buimoljo) usenspun aq |[eys 1sal Buiyoers pie’dolp auyy preogaiqy/aiqy s

P1S8] a( |[eys sausodwod I8yl "ulw OE Joj paisal aq |leys (sreusrew sonseld) sbuibex)aed ausodwo)d

"ainjeladwa) JUsIquie 18 U $Z 10} palsal aq |leys soised ueyl

10, OF 1e skep gz 1o} pasa) aq |[eus, §ig

"Z d|qe ] 89S saxo(q 10} sainpadoid ay}
oed ausodwod e assym :(v) uwnjod

1910 ay) ataym (M) pue (9) uwnjod
"'saxoq ueyl 1ay10 (V) uwnjod

pue sbuibexoed sonse|d :(O) uwnjod,

310 siaIno Yyum saysodwiod [

1no sonseld yum sausodwo)d [

{(r) uwnjey

© ISO 2003 — All rights reserved


https://standardsiso.com/api/?name=8958765c36060a353d133941089562be

ISO 16104:

2003(E)

4.2 Drop test

When tested in accordance with 7.1:

a) the packaging shall be leakproof subsequent to any slight discharge from the closure(s) that may be
apparent at the moment of impact and, in the case of packaging containing liquids, subsequent to
the equalization of internal and external pressures (except for inner packagings of combination

packag

ings when it is not necessary for the pressure to be equalized);

b) the packaging shall not exhibit any damage liable to affect safety during transport, for example the

package cannot be moved without leaking;

c) the packagings that are to be tested for use with goods of Class 1 (explosives) shall be identified as
such in|the test report. When tested, they shall not display any rupture that would permit the spillage
of loosg explosive substances or articles from the outer packaging;

d) the outdr ply of a bag shall not exhibit damage liable to affect safety during transport;

e) the outdr of a combination packaging shall not exhibit damage liable to affect safety during transport

4.3 StackKing test

When tested in accordance with 7.2 the packaging shall not:

a) show any sign of leakage (this includes inner packaging and any inner receptacle);

b) show ahy deterioration which could adversely affect transpert safety nor any distortion liable to
reduce [its strength or reduce stability in stacks of packages:

4.4 Leakproofness test

When testdd in accordance with 7.3, packagings intended to contain liquids (except inner packagings pf

combination packagings) shall be leakproof.

4.5 Hydraulic pressure test

When teste
combination

Inner packal
be capable

46 Test

All packagin

| in accordance with 7.4,"packagings intended to contain liquids (except inner packagings
packagings) shall net\leak.

pf withstanding-an internal pressure without leakage (see UN Recommendations 4.1.1.4.1.)

report

gdests performed in conformity with this standard shall be the subject of a test report and w

gings of combinatien packagings containing liquids, which are likely to be shipped by air, shall

include a s

o 4 1 1 ol ol o [ el P ool | HM| + HH
clintatiult CHTUR Precpalcu 1t acLutuaricT Witht almiricA . TU STidll UT PJUSSIVIT U SPTUIlitaA

y

identify the packaging relative to each test report, either by the retention of uniquely referenced
packagings or by inclusion of sufficient photographs and/or drawings with unique references to enable
identification of the packaging and all its components.

The test report shall be available to the users of the packaging.

NOTE The complete test report may not be required by the user. Manufacturers and subsequent distributors of
packagings should provide information regarding procedures to be followed and a description of the types and
dimensions of closures (included required gaskets and any other components needed to ensure that packages as
presented for transport are capable of passing the applicable tests).

© 1SO 2003 - All rights reserved
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5 Selection and preparation of test packagings

5.1  Selection of packagings

Sufficient packagings per design type shall be selected/submitted for testing in accordance with
columns E, I, N and P of Table 1 and shall be:

a) marked with a test reference which shall also be entered on the test record and later used on
the test report;

b)
22206;

¢) [individually weighed to establish the tare or filled mass;

d) INOTE The form of such weighing may be varied to correspond to whether-the packagings
have been supplied full or empty to the test station. Where the masses "of” individual empty
packagings are recorded, it is necessary to record only a typical filled mass (or yice versa);

e) |examined for damage which might invalidate the tests, in which event the packaging shgll be
replaced.

NOTE Under some circumstances it may be desirable to have a.range of packagings tested in a numﬁer of
different sizes but of the same construction. In such situations itymay not be necessary to carry out testing for
every possible permutation. This selective testing procedure is recognized but only after agreement with the
competent authority who will advise on options available. Guidelines are set out in annex F.

5. Information to be provided with packagings

5.2.1 General

Each packaging type shall be accompanied by specification(s) for that design type containing the
dgta set out in annex G and by the following additional information as relevant.

5.2.2 Test Contents- Using.water and non-dangerous substances

Where the tests are to‘he carried out using water or other non-dangerous substances a statement
of[the packing groupAor which the packaging is to be tested shall be provided, together with ddta
erfabling appropriate selection of inert test contents. For liquids such data will normally includg the
refuired maximum relative density for the tests together with data on, for instance, the internal
pressure testyequired. For solids such data shall include mass, grain size and any other relevant
characteristic, for example, bulk density, angle of repose etc., to clearly show equivalence of
physicalCharacteristics.

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. 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 sufficiently identified and
included. This data shall be recorded in the test report (see annex E);

NOTE Where tests are carried out using the actual substance to be transported then the test report should
be applicable for other substances having the same or equivalent characteristics.
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5.2.4 Test Contents- Using Articles

Where the packaging is intended for the transport of an article(s), a statement of the packing group, an
appropriate description and drawing(s) of the article(s) and or photographs and details of the way in
which dummy articles were filled for the purpose of testing.

5.2.5 Vapour pressure

For liquids the vapour pressure of the substance to be carried or the hydraulic pressure to be achieved
during the tests.

5.2.6 Special instructions

Any specigl filling or closing instructions including, where relevant, for example the closure torque (EN
26789).

5.3 Selgction of contents and filling of packaging prior to testing

5.3.1 General

Single pagkagings and the inner packagings of combination packagings'shall be filled for drop and
stacking tests to not less than:

O 98% of brimful capacity for liquids;

O  95% of brimful capacity for solids.

NOTE  There are two exceptions, some flexible packagings*(see 5.3.5) and some packagings designed to be
transported part full (see 5.3.6).

Packagings for liquids, or those capable of centaining them, shall have their capacity determined as in
5.3.3 or 5/3.4. Otherwise the capacity shall be determined by other suitable means e.g. by calculation

5.3.2 Tgst Contents

Where nop-dangerous substanpces are to be used as test contents they shall be selected to accord with
the data rgferred to in 5.3.5,.\Water or a water/anti-freeze mixture may be used to represent any liquid

For solids} additives such.as bags of lead shot may be used to adjust the mass if required, but if used
they shall|be placed.in’such a manner that the test results are not affected. Dangerous articles shall he
replaced by dummyrarticles and these shall be of the same size, shape, mass and centre of gravity as
the articles to be,transported.

The test dontents used shall be recorded in the test report.

5.3.3 Rigid packaging to contain liquids

5.3.3.1  Determination of brimful capacity

A packaging intended to contain liquids shall be filled to not less than 98 % of the brimful capacity. The
brimful (overflow) capacity is determined for example by: weighing the empty packaging including
closures (mass empty (m) in kg) and weighing the packaging full (mass brimful (W) in kg). The
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, to enable water to
penetrate into a hollow handle or other design feature above the closure.
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where:
b is the brimful capacity in litres
W is the mass in kg, of packaging when brimful with water

m s the mass in kg, of the empty packaging

d[s the density of water (=1) in kg/litre

5.8.3.2  Filling of the packaging

When filling test packagings with liquids, at least one packaging shall have its. capacity and|filling level
dgtermined as for example below. Further packagings of that design type shall-be filled usinp a dipstick
cdlibrated on the first packaging or, in the case of small packagings, by~mass or volume| When the
cdpacity of the packaging is established with a liquid other than watet~e.g. anti-freeze sqlution), the
dgnsity of that liquid shall be taken into account, in order to obtain thecorrect volume of fill (af least 98 %
ofbrimful capacity).

The calculation of required volume of liquids for testing shall be;

C= bx98
100

where:
C is the required volume of water in litres;

b is the brimful capacity in litres

5.B.4 Rigid packaging to containsolids

Packaging intended to contain solids shall be filled to not less than 95 % of the brimful capakity. Where
the packaging is capabl€ of ‘containing liquids the capacity shall be determined as in 5.3.3.1

The calculation of required mass of solids for testing shall be:

(bx d)x 95
100

where-

M is the required mass in kg, of solids;

b is the brimful capacity either measured or calculated in litres ;

d is the bulk density of the test contents in g/cm *
Alternatively, for cylindrical packagings the level of fill required to fill the package to at least 95 % of its
brimful capacity shall be calculated from its internal height, taking into account any reduction in height

caused by the fitting of the closure.

This procedure is not suitable for bags (see 5.3.5 below).
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5.3.5 Flexi

ble packagings to contain solids

Flexible packagings (bags) shall be filled to the required testing mass at which the designer of the
packaging intends it to be used or, if known, to the capacity which the user intends to employ using either
the substance to be transported or solids of similar characteristics in respect of mass, grain size and flow
characteristics; the test contents used shall be recorded in the test report.

NOTE

Bags do not have a capacity which is measured in the same way as for rigid packagings. The test report

should therefore specify the quantity by mass and bulk density of that solid substance, as tested, for which the bag

may be used.

5.3.6 Packaging designed to be used part full

Packaging g
for solids sh
volume and

5.4 Closing
The packag

5.4.1 Drun

Screw type
shall be rec

Closure tord
closure torq

Screw type

Where vent
tests. Pack
Figure 1) an
regarded as

all be filled as prepared for transport to the capacity the user intends to employ. The filled

NS, jerricans, composites and inner packagings

Closures shall be tightened to the torque specified by the applicant where appropriate, which
prded in the test report.

Le following a failure in one test, then all tests shall be completed using that torque setting.

Closures shall be tightened to an appropriate torque beforé conditioning, or when specified
during or affer the conditioning period. The closure torque shalkbé-tecorded in the test report.

bd closures are intended for use in the packagingithey shall be fitted for drop and stacking
agings fitted with vented closures shall after gloésing be inverted or laid on their side (see
d observed for leakage for a period of 5 mjn. "Leakage from the closure vent shall be

a failure.

esigned to be transported with Tilling test levels less than Y6 Yo 10r liquids or less than 95 %

mass shall be recorded in the test report.

packagings

ngs shall be closed as for transport in accordance with any special instructions,

ue shall not differ from one test to another in the test report./)Ifit is necessary to revise a

@® 2

a) Acceptable b) Unacceptable

Key
1 Liquid level 2 Closure
Figure 1 — Packagings fitted with vented closure, laid on their side
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5.4.2 Bags

The packagings shall be closed as they would be for transport.

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

5.4.3 Other packaging

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

The closure elements used to secure the packagings (e.g closure tape, where applicable), shall be
deffined in accordance with the specifications (see annex G)

5.4.4 Removable head drums and jerricans

Ré¢movable head drums and jerricans for liquids shall not be tested for 24 h after being:filled and closed
to jallow for gasket relaxation.

6| Facilities for testing

6.1 General Requirements
Tgsts shall be carried out at a testing facility capable of meeting-the operational provisions of ISO/IEC
17/025.

NQTE 1  This does not imply a requirement for third party;certification or accreditation but if apprppriate such
exfernal approval may be obtained from either a national acefeditation body or from the competent authofity.

NQTE 2  Testing staff should have a knowledge of the principles of the dangerous goods regulations ps set out in
the UN Recommendations.

6.2 Accuracy of measurement equipment

THe accuracy of measuring equipment shall be more precise than the accuracy of the measurgments in
tesgting, as specified in 6.3, unless otherwise approved by the competent authority. The measufing
equipment shall be calibrated in.accordance with the relevant provisions of ISO/IEC 17025.

6.8 Accuracy of measurements in testing

Mgasurement equipmentshall be selected such that individual measurement results including prrors in
reading and calibratien,shall not exceed the following tolerances:

Mass in kilograms (kg): +2%
Pressure inkilopascals (kPa): +3%
Distance/length in millimetres (mm): +2%

Tgmperature 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 newton metres (Nm): + 3 Nm or 10% whichever is the greater

NOTE For some measurements the tolerances may be lower in order to have meaningful measurements, e.qg.

when measuring masses or dimensions of empty packagings.

Where only maximum or minimum values are specified in the text, tolerances are one-sided, e.g. in 7.3.3
the test pressure may exceed 30 kPa for packing group | but shall not be less.

6.4 Climatic conditions
There shall be adequate climatic facilities to meet the requirements in Table 1.
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6.5 Impact surfaces for drop tests

The drop test area impact surface shall be horizontal and flat, massive enough to be immovable and rigid
enough to be non-deformable under test conditions and sufficiently large to ensure that the test package
falls entirely upon the surface.

7 Test procedures
7.1 Drop test

7.1.1 Conditioning
Where climatictonditions are criticat to theperformance of the Tmaterials orto theappticatiomof the

package, the tests shall be carried out in conditions identical to those used for conditioning (see Tahle 1].
In other circumstances, the tests shall be carried out in atmospheric conditions which approximate(to

those used for conditioning. The elapsed time between the removal of the packaging from conditioning
and its submission to the test shall be kept as short as possible and in any event not more tharn’5 min.

7.1.2 Drop heights

7.1.2.1  Hor solids and liquids

For solids @nd liquids, if the test is performed with the solid or liquid to bé«carried or with anothér
substance gssentially having the same characteristics, the drop height shall be that specified below:

Packing gropup | Packing group Il Packing group 11l
1.8m 12m 0,8m

7.1.2.2  Hor liquids if the test is performed with water

7.1.2.2.1 |Relative density not exceeding 1,2

For liquids if the test is performed with water and where-the substances to be transported have a relatiye
density not ¢xceeding 1,2, the drop height shall be that.specified below:

NOTE The term water includes water/antifreeze mixtares for testing at -18°C

Packing gropup | Packing group Il Packing group 11l
1.8m 12m 0,8m

7.1.2.2.2 |Relative density exceeding’l1,2
Where the gubstances to be transported have a relative density exceeding 1,2, the drop height shall &
calculated dn the basis of the-refative density (d) of the substance to be carried, rounded up to the fir,
decimal. The drop height shall-be:

Packing gropup | Packing group Il Packing group 11l

dx15m dx10m dx0,67m

Lo

7.1.2.3  dorrections to the drop height for packagings with the density of solids
There shall peZno correction of drop height with density of solids.

7.1.2.4  Corrections to the drop height for packagings with various densities

Where the inner packagings contain liquid substances of various densities the drop test shall be based
on the most severe packing group (of the liquid substances to be transported) and the average density.
The average density shall be calculated by multiplying the fill volume of each inner packaging by the
relative density of the contents of that inner packaging and aggregating the results and 7.1.2.2.2 shall be
applied.

NOTE Light gauge metal packaging referred to in European road and international railway regulations may be
subjected to different drop tests set out in annex A.
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7.1.3 Test method

The test package shall be lifted and held in the predetermined orientation at the drop height as defined by the
distance between the lowest point on the package at the time of release and the nearest point on the impact

surface.

For other than flat drops the centre of gravity shall be vertically over the centre of impact.

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

Release the test package from its predetermined orientation.

7.1.4 Infor

Drop orienta
drops may b,
used in earli
part. The ori
account the

a) directly

b)
side sea

c) flatonto

d) onto diffe

NOTE1l F4

NOTE 2 W
than those usH

NOTE 3 W
be conducted.

NOTE4 Th

NOTES W

7.1.5 Meth

Following ea
be assessed
shall be asss

7151 Si

ation drops

ions for individual packaging types are set out in Table 2. To assess the weakest point, i

performed. Where such investigation drops are undertaken they may be with packagin
r tests. Each packaging shall strike the target in an orientation designed to investigate th
ntations to be taken into account vary with designs. The exact orientationchosen shoulq
llowing impacts:

nto a closure;

S;
he body;

rent corners.

ilure in an information drop does not constitute failure’0f the design type test.

hen packagings are available there is no objecfion to information drops being carried out on other
d for the first drop.

hen packagings under test are of a new_ or significantly modified design, more than three investigatory

e drop should take place on-an.area of the packaging not already tested.

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

pd of assessment

Ch drop there“shall be an assessment of the result. Single packagings containing liquids or s
according-to’ procedures in 7.1.5.1 and combination packagings or packagings containing af
ssed aecording to 7.1.5.2.

nglé packagings for liquids or solids

nformation
s already
£ weakest
take into

onto a chime such that the crush pattern passes through the closure, closute flange or junction of the top and

packagings

drops may

plids shall
ticles

At the time of impact the packaging shall be observed for discharge. If such a discharge is observed it shall be
recorded in the test report with an indication of the amount and the source of the discharge and whether or not it

could lead to

further leakage.

The packaging shall be visually examined for leakage and rupture.

Any packaging containing liquids shall have the internal pressure equalized with the atmospheric pressure,

normally by loosening then retightening a closure, or by making a small hole in the body or end of the packaging.

Impacted closures or closures suspected of leaking during the drop shall not be disturbed. When there is only one
closure and it is suspected of leakage, pressure equalization shall be achieved by making a small hole in the body
or end of the packaging.
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If there is dampness in the dropping area the packaging may be moved carefully to a suitable place and maintained
in the same orientation for examination of any leakage which may occur (e.g. moved so that it is on a surface such
as clean fibreboard where drips will be apparent). Examination shall continue for a period of 5 min to10 min.

Where a packaging for solids undergoes a drop test, the packaging shall pass the test if the entire contents are
retained by an inner receptacle (e.g. a plastics bag), even if the closure is no longer siftproof.

Where a packaging undergoes a drop test at -18 °C, immediately after dropping the first specimen the temperature
of the package and/or its contents shall be checked and recorded in the test report. Subsequent packagings shall
not need the temperature checked unless the first sample had not achieved at least -18 °C.

7.15.2

Combination packagings and packagings containing articles

At the tim

NOTE 1
packaging

NOTE 2
within the
The pack

Where a
if the enti
is no long

If there is
examinat
drips will

Where a
temperat
packagin

7.2 Stac

721 G

Stacking
packagin
and perio
interstack
effective

722 C

7.2.2.1
Where th

e of impact observe the packaging for discharge.

For inner packagings or articles discharge might appear as dampness in the drop test area, d
(e.g. a stain).

puter packaging.
aging shall be visually examined for leakage and rupture e.g. escape of-the inner packaging

backaging containing inner packagings or articles undergoes a drop-test, the packaging shal
'e contents are retained by the inner packaging or inner receptacle (e.g. plastics bag) even i
er sift proof.

dampness in the dropping area, the packaging shall be moved carefully to a suitable place f

be apparent). Examination shall continue for a period.@f 5 min to 10 minutes.

backaging undergoes a drop test at -18 °C, immediately after dropping the first packaging, th
ire of the package and/or its contents shall be.¢hecked and recorded in the test report. Subs
js do not need the temperature checked unless the first sample had not achieved at least -1

King test

eneral

fests are required for packagings other than bags (e.g. drum/jerrican or box). Aspects such &
Js, calculation of stacking loads, methods of test etc. are dealt with here; aspects such as co
d of test being dealt with inJTable 1. In the following calculations, where the design type has
ing feature an appropfiate allowance shall be made. This normally takes the form of a small
packaging height.

blculation of thé.stacking load

Solids, atticles, or the actual liquids

b contents are solids, articles, or the actual liquids to be transported the stacking load to be 9

r on the outer

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

5 [ articles.

pass the test
the closure

or

on of any leakage that may occur (e.g. moved so that it'is-on a surface such as clean fibrebgard where

e
equent
B °C.

s number of
nditioning
an

reduction in

uperimposed

on each ;Irackaging shall be calculated as follows:

My = M((H/h) -1)

where:
M, Is the stacking load in kilograms (kg); (with closure included) (See Note)
M Is the mass in kilograms (kg) of the complete, filled and closed packaging as prepared for transport;
H Is the relevant stack height in millimetres (mm) (minimum 3000 mm);
h Is the overall height in millimetres (mm) of packaging to be tested, allowing for any interstacking
features (see 7.2.1).
NOTE The newton as a unit of force may be used.
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7222 W

ater

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

s (see

5 (see

M, = ((H/h) =1)(C.d.n+m)

where:

M, Is the stacking load in kilograms (kg) (see note);

H Is the relevant stack height in millimetres (mm) (minimum 3000 mm);

h IS the; overall height of the packaging in millimetres (mm), allowing for any interstacking featurg
7R.1);

C Is|the volume of water in litres (I) required to occupy 98 % of the brimful capacity or, for combipation
packagings, 98 % of the brimful capacity of one inner packaging (see 5.3.3.1)

d Is|the relative density of the substance to be transported;
Is|the mass in kilograms (kg) of the empty packaging (including its closures)or, for combinatio
gfﬂ;lﬁgings, the mass of all the components of one package, including empty inner packaging

n Is|the one or a number of inner packagings (combination packaging only).

NOTE The newton as a unit of force may be used.

7.2.3 Test methods and criteria

7.2.3.1 General

Any one of thiree methods shall be used by agreement between the test laboratory and client:

a) an ungui
b) a guided

€) anungui

NOTE W
packaging bag

The method

7232 U

The packagi
7.2.2) shall b

The load sh4g
taken into ag
packagings.

ded load on an individual packaging;
load on packaging(s);

ded load on three packagings forming one layer.

here a packaging has an interstacking feature the stack loading may be applied using a reprodu
e shape as the lowest component of the stack.

used shall be stated in the test report.

hguided load on an-individual packaging

ng shall be placed on a firm level surface. The predetermined load (calculated in accordance
e placed centrally on the top for the period of time stated in Table 1 for the particular packag

Il typically be made up of concrete or steel masses. Except where the inter-stacking design
countythe load shall be applied via a rigid top plate extending beyond the outermost edges ¢

Ction of the

with
ing type.

S being
f the

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

NOTE

For safety reasons, however, the load may 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 of the deflection and angle of the plate with

horizontal are
a)
b)
c)

7.2.3.3

normally made:

immediately before and after placing the load on the plate
where appropriate, at intervals throughout the duration of the test ;
on completion of the test

Guided load on packaging(s)

A suitable guided load rig shall be used. Such a rig shall take the form of:

O
in7

18

.2.2) for the required period;

a conventional compression testing machine with the facility of maintaining a constant load (as calculated
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NOTE Such equipment may have short term fluctuations of + 4% in accordance with EN 1ISO 12048;

0 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 that calculated as in 7.2.2.

7.2.3.4  Unguided load on three packagings forming one layer

Packagings shall be placed in the same direction on a firm level surface as illustrated in Figure 1.

Eigure 2 — Plan view of drums stacked as in 7.2.3.4

The spacipg between the{packagings shall be as close as possible but sufficiently separated to ensurg that they
cannot come into contactwith one another when deformed.

A steel plate shall-be placed over the packagings, its position shall be carefully checked. The load congists of the
plate and suitablesmasses evenly distributed on it. The load shall have mass of three times that as in 14.2.2 for one
packaging (i.exM; x 3).

NOTE Maact Hements oftha rlnflnnti

a
vieoSuTr CrmeTr s oOTtric—athcctonm

nd-anal fth lotavaath havizantal ara naroaallhy ;maadn.
6o te-with-herizental-are-nermally-made
a) immediately before and after placing the load on the plate;

b) where appropriate, at intervals throughout the duration of the test;

c) on completion of the test.

7.2.3.5 Methods of assessment:

a) There shall be no leakage from the packaging, any inner packaging or any inner receptacle.

b) The packaging shall not show any deterioration which could adversely affect transport safety nor any distortion
liable to reduce its strength or reduce stability in stacks of packages. (See Notes below)
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Plastics packagings shall be cooled to ambient temperature before assessment.

NOTE 1

5°. The 5° criterion has been found to accord with the UN requirements in relation to stack stability.

NOTE 2

Where unguided loads have been used this may be assessed by the angle of the top plate which should not exceed

Where guided loads have been used, the packagings are removed from the stack rig. Two filled packagings of the

same type should be placed centrally on the tested packaging. These two packagings should maintain their position for one

hour.

7.3 Leakproofness test

7.3.1 Applicability

All packages intended to contain liquids except the inner packagings of combination packagings.

7.3.2 Prepliration

The method
closure shall

Drill two
adequat
the packl

a)

b) Drill one

between
shall onl

Each packag
the appropria

Vented closy
7.3.3 Test
The following

Packing grod
30 kPa

7.3.4 Test

Each packag
restraint sha
which shall r

7.3.5 Meth
Each packag

NOTE Air bu
thread of clos
necessary, thg

pf making pressure connections shall not affect the results of the test e.g. a connection' throu
not reinforce that part of the package. There are two methods as follows:

b air supply, the second hole shall be used to connect a pressure gauge-reading the test j
pging; or

hole in the body or the closure of each packaging. The gauge shall-be connected to the air
the source of the air supply and the packaging and as near as{possible to the packaging;
be read under no flow conditions.

ing shall be closed according to any special instructions. When relevant, closures shall be ti
ite torque.

res shall be replaced by similar non-vented closures(or'the vent shall be sealed.

bressure
minimum test pressures shall be used:

pl Packing group Il

20 kPa

Packing group 11l
20 kPa

method

ing shall be placed in a tank-0f water and shall be restrained just below the surface (the met
I not affect the test results).;Air shall be applied continuously and gradually up to the require
bmain at or slightly above.the predetermined level for a period of 5 min.

pd of assessment
ing shall be visually monitored throughout the test. No packaging shall leak.

bles consideréed to arise from entrained air (e.g. air held initially which do not appear regularly in seam
res) should,not be considered as leakage: these include any bubbles produced at intervals exceeding
test period should be extended to allow entrained air to be expelled.

gha

holes into the body or head of each packaging. One hole shall be used to cennect the packaging to an

ressure in

supply line
the gauge

jhtened to

hod of
| pressure

5 or in the
1 min. If

7.4 Hydraul

cpressure test

7.4.1 Applicability

All packages intended to contain liquids except the inner packagings of combination packagings.

NOTE 1

test or stacking test.

NOTE 2

This test method would meet the UN requirements for assessing inner packagings for air transport.

7.4.2 Preparation for the internal pressure test

Each packaging shall be prepared as described in 7.3.2 and completely filled with water.

The internal pressure test may be carried out on packagings which have successfully undergone the leakproofness

NOTE Steps should be taken to ensure that no air remains inside the packagings above the level of the closure by, for
example, tilting the packaging when filling.

Vented closures shall be replaced by similar non-vented closures or the vent shall be sealed.

20
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7.4.3 Determination of test pressure
The hydraulic gauge pressure shall be applied, determined by one of the following methods:

a) not less than the total gauge pressure measured in the packaging (i.e. the vapour pressure of the filling liquid
and the partial pressure of the air or other inert gases, minus 100 kPa) at 55 °C, multiplied by a safety factor of
1.5; this total gauge pressure shall be determined on the basis of a maximum degree of filling in accordance
with UN Recommendations Part 4.1.1.4 and a filling temperature of 15 °C;

b) not less than 1,75 times the vapour pressure at 50 °C of the liquid to be transported, minus 100 kPa but with a
minimum test pressure of 100 kPa;

c) not lelss than 1,5 times the vapour pressure at 55 °C of the liquid to be transported, minus 100, HPa but with a
minimum test pressure of 100 kPa.

For packdgings to transport packing group | liquid, the minimum test pressure is 250 kPa (gaugée)

7.4.4 Test method

The packggings shall be pressurized continuously and gradually up to the requirédhtest pressure.
NOTE This should be within the time of not less than 2 min and not greater than 25.min.

The presgure in the packaging shall be held continuously and evenly forthe appropriate period shown|in column Q
of Table 1. The pressure in the packaging shall remain at or slightly akove’ the predetermined level. The manner in
which pagkagings are supported shall not invalidate the test.

7.4.5 Fillings for plastics drums and jerricans

For plastigs drums, jerricans and composite packagings (plastics) each packaging shall be filled with water and the
temperatyre of the water measured. Water at the samedemperature shall be used to pressurize th¢ container. If
the water| temperature is outside the limits 12 + 2 °C; a factor shall be applied from Table 3 to gdjust the test
pressure.

Where th¢ water temperature is (12 + 2) °C the.pressurization factor is 1.000.
Outside tlese limits the temperature shall berounded to the nearest 1 °C (0,5 °C goes up to the next whole
number) @nd the pressurization factor shall be read from the table below:

Example:
For a required test pressure of 250 kPa, tested at a water temperature of 6,1 °C

Applied tgst pressure =250 x 1,078 kPa
= 269 kPa

The tempgrature of the water from one sample and the applied test pressure shall be recorded in the {est report for
plastics dfums, plastics jerricans and composite packagings (plastics)
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Table 3 — Water temperature adjustment factors for plastics packagings

Water temperature °C Pressurization factor

2 1,132

3 1,119

4 1,105

5 1,092

6 1,078

7 1,065

8 1,051

9 1,038
<10 1,025
12+2 1,000
>14 0,976
15 0,964
16 0,952
17 0,940
18 0,928
19 0,917
20 0,906

NOTE For tefhperatures above 20 °C use a pressurisation-factor of 0,906.

7.4.6 Methpd of assessment

Each packaging shall be visually monitored throughout the test. No packaging shall leak.

NOTE Water|drops originating from water\héld initially in seams in the thread or in gaskets should not be considerefl as
leakage — as & guide 1 drop of water evenry two minutes.

7.5 Reasgessment when failure occurs

If failure occlirs, the tests on.the packagings submitted shall be ended unless one of the reassessment grocedures
set out below is used:

a) The tests$ shall bevrepeated at a lower level of intensity. For example, if two packagings pass and one fails, the
hydrauli¢ pressure test at 200 kPa, a fourth packaging shall be tested at 150 kPa and the design type shall be
regarded as-passing at the latter level,

b) Where only one packaging fails on one test, that test shall be repeated on twice the normal nhumber of identical
packagings for that test. If they all pass, the design type shall be regarded as meeting the test requirements;

The use of this procedure can be illustrated by the following example:

Where one of the three test packagings fails the drop test in the second orientation, but all the other test
packagings have passed the drop test in the first orientation and the other tests (namely leakproofness, internal
pressure and stacking), then six packagings shall be tested in the second orientation.

7.6 Recording of reassessment

Where a reassessment procedure is used, this shall be fully recorded in the test report.
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7.7 Equivalent testing

The test methods described in this standard shall be considered to be the reference test methods.
NOTE  Alternative methods may be used to demonstrate compliance with relevant regulations provided that:
- their equivalency to the reference test method can be demonstrated
- their use is recorded in the test report

- prior approval is obtained from the competent authority
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Annex A
(informative)

Light gauge metal packagings

A.1 European considerations

The European Agreement Concernrng the Internatronal Carrrage of Dangerous Goods by Road (ADR) and the

Regulations
dangerous ¢
of performa
orifice of 6

Drop heightg

if the rel
than thal

a)

b) if the su
the basi

drop hei

NOTE1l T

NOTE2 T
NOTE3 T
make it clear
of RID and Al

oods to be transported in light gauge metal packagings WhICh are not requrred to meet the’s
ce as setoutin the body of the standard. These are intended for the carriage of substances
viscosity grejater than 200mm ’Is at 23°C. This corresponds to a flow time of 30 s for an ISO flow Cup with

m diameter, in accordance with EN ISO 2431.
for light gauge metal packagings for use under RID/ADR shall be as follows:

ptive density of the substances to be carried does not exceed 1,2, thé-drop height should
specified below:

Packing group Il
0,6 m

Packingdgroup IlI
0,4m

pbstances to be carried have a relative density exceeding 1,2, the drop height should be ca
5 of the relative density (d) of the substance to be earried, rounded up to the first decimal
ght should not be less than that specified below:

Packing group Il Packing group llI

Relative density x 0,5 m Relative density x 0,33 m

he use of these tests is optional.
ne mark allocated to such packagings is not a UN mark but a RID/ADR mark.

D avoid confusion packages marked with an RID/ADR mark should not include a UN mark. Manufact
fo customers of light gauge metal packagings that they are forbidden as a single packaging outside t
R and they are not,permitted on ships or aircraft.

as of

Ame level
having a
ajet

hot be less

culated on
place. The

rers should
he countries
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Annex B
(informative)

Packaging types, codes and references

B.1 Packaging types, codes and references

The packaging type definitions are given in the UN Recommendations and the various regulations. Tables B.1 give
the appropriate references from each of the publications (full details are set out in the Bibliography).

Table B.1 — Packaging definitions

Packaging type

UN Recommendations
RID/ADR — IMDG Code— ICAO Tls

Chapter 6.1 ICAO
Steel drums 6.1.4.1 6.3.1.1
Aluminium drums 6.1.4.2 6.3.1.2
Diums of metal other than aluminium or 6.1.4.3 6.3.1.3
steel
Steel and aluminium jerricans 6.1.44 6.3.1.4
Plywood drums 6.1:4.5 6.3.1.5
Wpoden barrels 6.1.4.6 N/A
Fibre drums 6.1.4.7 6.3.1.6
Plastics drums and jerricans 6.1.4.8 6.3.1.7
Bgxes of natural wood 6.1.4.9 6.3.1.8
Plywood boxes 6.1.4.10 6.3.1.9
Reconstituted wood boxes 6.1.4.11 6.3.1.10
Fibreboard boxes 6.1.4.12 6.3.1.11
Plastics boxes 6.1.4.13 6.3.1.12
Steel or aluminium boxes 6.1.4.14 6.3.1.13
Tgxtile bags 6.1.4.15 6.3.1.14
Wpven plastics bags 6.1.4.16 6.3.1.15
Plastics film bags 6.1.4.17 6.3.1.16
P4per bags 6.1.4.18 6.3.1.17
Caomposite packagings (plastics material) 6.1.4.19 6.3.1.18
Composite/packagings 6.1.4.20 Not permitted
(glass, pereelain or stoneware)

Cq

mbination packagings

6.1.4.21 RID/ADR only

© IS0

Lightgauge metal packagings

6.1.4.22 RID/ADR only

2003 — All rights reserved

25


https://standardsiso.com/api/?name=8958765c36060a353d133941089562be

ISO 16104:2003(E)

B.2 Relationship between Table B.1 and UN packaging codes

Table B.2 shows the relationship between Table B.1 and the UN packaging code.

NOTE Table B.2 may not cover every permutation and if in doubt advice from the competent authority should be sought.
Table B.2 — Relationship between Table 1 and UN packaging codes
Column Description UN packaging codes that may be included in this
A category
1 Metal packagings for liquids 1A1, 1A2, 1B1, 1B2, 1N1, 1N2, 3A1, 3A2, 3B1,
3B2
2 Metal packagings for solids or inner packagings other than 1A1, 1A2, 1B1, 1B2, 1N1, 1N2, 3A1, 8A2, 3B1,
plastics 3B2
3 Metal packagings for solids with plastics inner packagings (for |1A1, 1A2, 1B2, 1N2, 3A2, 3B2
so¢lids or liquids)
4 Plastics packagings for solids or inner packagings other than |1H1, 1H2, 3H1, 3H2
plastics
5 Plastics packagings with plastics inner packagings (for solids |1H2, 3H2
off liquids)
6 Plastics packagings for liquids 1H1, 1H2{3H1, 3H2
7 Cpmposite packagings with a plastics inner for solids or inner |6HAL; 6HA2, 6HB1, 6HB2, 6HC, 6HD1,
ppckagings 6HD2, 6HG1, 6HG2, 6HH1, 6HH2
8 Cpmposite packagings with a plastics inner for liquids 6HAL, 6HA2, 6HB1, 6HB2, 6HC, 6HD1,
6HD2, 6HG1, 6HG2, 6HH1, 6HH2
9 Cpmposite packagings (glass, stoneware and porcelain) 6PA1, 6PA2, 6PB1, 6PB2, 6PC, 6PD1, PD 2,
6PG1, 6PG2, 6PH1, 6PH2
10 Fibre or plywood drums for solids or inner packagings other |1G, 1D
than plastics
11 Fibre or plywood drums for solids with plastics inner 1G, 1D
packagings
12 Plastics boxes for solids or innef packagings 4H1, 4H2
13 Fibreboard boxes for solids.or inner packagings other than 4G
plastics
14 Fibreboard boxes.for)solids or with plastics inner packagings |4G
15 Other boxes.for' solids or inner 4A, 4B, 4C1, 4C2
packagings other than plastics
16 Otheryboxes for solids or with 4A, 4B, 4C1, 4C2
plastics inner packagings
17 Bags (paper) 5M1, 5M2
18 Bags 5H1, 5H2, 5H3, 5H4, 5L1, 5L.2

NOTE The letters “T”, “V” and “W” may follow the codes in the table e.g. “1A1IW”. Where applied these signify the following;

“T" a salvage packaging see C.2

“V" a special packaging see C.1

“W” a packaging of the same type indicated by the code but it is manufactured to a different specification than that set
down in the regulations, such a packaging should always be approved by the competent authority.

26

© 1SO 2003 - All rights reserved



https://standardsiso.com/api/?name=8958765c36060a353d133941089562be

ISO 16104:2003(E)

B.3 Comparision of all provisions

Table B.3 is intended to assist readers in comparing the provisions of this Standard with the requirements of the
UN Recommendations and RID/ADR, ICAO Tls and the IMDG Code.

Table B.3 — Comparison of all provisions

UN Recommendations CEN/ISO Reference
RID/ADR ICAO TIs
IMDG Code
Performance and frequency of tests
6.1.5.1 6.4.1 -
6.1.5.1.1 6.4.1.1 51,5.2
6.1.5.1.2 6.4.1.2 3.1,4.1
6.1.5.1.3 6.4.1.3 Quiality assurance-Not part of standafd
6.1.5.1.4 6.4.1.4 4.1
6.1.5.1.5 6.4.1.5 5.1, Annex-D
6.1.5.1.6 6.4.1.6 Not part of testing
6.1.5.1.7 6.4.1.7 4.1,"Annex C.1
6.1.5.1.8 6.4.1.8 Quiality assurance
6.1.5.1.9 6.4.1.9
6.1.5.1.10 6.4.1.10 51
6.1.5.1.11 6.4.8 4.1 Annex C.2
Preparation of packagings for testing
6.1.5.2 6:4.2 -
6.1.5.2.1 6.4.2.1 5.3,54,55
6.1.5.2.2 6.2.2.2 5.3
6.1.5.2.3 6.2.2.3 Table 1(Col. 7, 12)
6.1.5.2.4 N/A Not addressed
6.1.5.2.5 6.2.2.4 Compatibility separate std see
ENISO16101.
Noter RID/ADRincludes 6:-152-6—=
6.1.5.2.8 which refer to compatibility testing
see ENISO16104
Drop test
6.1.5.3 6.4.3 7.1
6.1.5.3.1 6.4.3.1 7.1 Table 2
6.1.5.3.2 6.4.3.2 4.1 Table 1(Col 8 Notes 2, 5)
6.1.5.3.3 6.4.3.3 6.5
6.1.5.3.4 6.4.3.4 7.1.2
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6.1.5.3.5 6.4.3.5 -
6.1.5.3.5.1 6.4.3.5.1 4.2a)
6.1.5.3.5.2 6.4.3.5.2 7.1.7
6.1.5.3.5.3 6.4.3.5.3 4.2b)
6.1.5.3.5.4 6.4.3.5.4 4.2b)
6.1.5.3.5.5 6.4.3.5.5 4.2a)
6.1.5.3.5.6 6.4.3.5.6 4.2b)
Leakproofness test
|6.1.5.4 6.4.4 7.3
||6.1.5.4.1 6.4.4.1 4.1 Table 1(Col 14)
||6.1.5.4.2 6.4.4.2 7.3.3
||6.1.5.4.3 6.4.4.3 4.1 Table 1(Col 15)(7:3.4, 7.3.5
6.1.5.4.4 6.4.4.4 442
Internal pressure (hydraulic) tést
|6.1.5.5 7.4
||6.1.5.5.1 6.4.5.1 4.1 Table 1 (Col 16)
||6.1.5.5.2 6.4.5.2 4.1 Table 1 (Col 16)
||6.1.5.5.3 N/A 7.4.3(7.3.3)
||6.1.5.5.4 6.4.5.3 4.1 Table 1(Col 17)
||6.1.5.5.5 6.4.5.4 7.4.4
6.1.5.5.6 N/A 7.4.1 Note 2 (Unique to Air) In RID/ADR
and IMDG Code this is 6.1.5.5.6
6.1.5.5.7 6:4.5.5 4.5
Stacking test
|6.1.5.6 6.4.6.1 4.1 Table 1
||6.1.5.6.1 6.4.6.2 4.1 Table 1(Col 9)
||6.1.5.6.2 6.4.6.3 4.1 Table 1 (Col 12, 13), 7.2
|6.1.5.6.3 6.4.6.4 4.3
Cooperage test
6.1.5.7 N/A Not addressed
Test report
6.1.5.8 6.4.7 Annex E (see note below)
6.1.5.8.1 6.4.7.1 Annex E
6.1.5.8.2 6.4.7.2and 6.4.7.3 |Annex E
NOTE Note in RID/ADR 6.1.5.8 addresses compatibility and is dealt with in EN ISO 16101 and the test report is in
paragraph 6.1.5.9
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B.4 Liquids

Unless there is an explicit or implicit indication to the contrary in the UN Recommendations, dangerous goods with
a melting point or initial melting point of 20°C or lower at a pressure of 101,3 kPa can be considered to be liquids.
A viscous substance for which a specific melting point cannot be determined should be subjected to the test in
ASTM D 4359-90 or to the test for determining fluidity (penetrometer test) prescribed in the European Agreement
concerning the International Carriage of Dangerous Goods by Road (ADR), annex A, appendix A.3, with the
modifications that the penetrometer should conform to ISO 2137 and that the test should be used for viscous

substances
NOTE T
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There is, ho
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substances
a) As indig
between
are rare
measure
many in
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b choice of tests for any packaging depends crucially on whether the design type is to be tested for.ligu
ever, no simple, absolute and natural distinction between the two. Moreover, some substanceswhich
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Annex C
(normative)

Special packagings

C.1 "V" marked packagings

C.1.1 Introduction

The UN Recommendations provide for the use of a special packaging which will not be tested as prepared for

transport. Th
Where such
any type for
conditions s

C.1.2 Reqy

C.1.21 Dr

The outer pa
packagings ¢

C.1.2.2 Stacking Test

The outer pa
identical pac

5 1S Known as the "V marked packaging (fefating to the mark issued by the competent autn
A packaging is developed the following procedures shall be followed. Articles or inner packa
Solids or liquids may be assembled and transported without testing in an outer packaging un
t out below.

irements

bp Test

ontaining liquids using the packing group | drop height.

ckaging shall have successfully passed the stackingest in 7.2 while empty. The total mass
kagings shall be based on the combined mass of inner packagings used for the drop test.

000 1@
—_ Xxm
h

s the required mass in kg
s the height of outer packagings (in mm)

s the mass of packaging as drop tested in kg

Ction and préparation of test packagings

s of 5,1.and 5.2 shall apply. The packaging shall be filled as follows:

r(packagings shall be of glass, porcelain or stoneware and the type and thickness of

rity).
gings of
er the

ckaging shall have been successfully tested in accordance with 7.1'with fragile (e.g. glass) ipner

Cushioning

laal

M, 3
where:

My

h

m
C.1.3 Sele
The provisio
a) The inng

material

b)

material

c)
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to absorb the entire liquid contents of the inner packagings.

ngs.

Inner packagings containing liquids shall be completely surrounded with a sufficient quantity of absorbent

If the outer packaging is intended to contain inner packagings for liquids and is not leakproof, or is intended to

contain inner packagings for solids and is not siftproof, a means of containing any liquid or solid contents in the
event of leakage shall be provided in the form of a leakproof liner, plastics bag or other equally efficient means
of containment. For packagings containing liquids, the absorbent material required in b) above shall be placed
inside the means of containing the liquid contents.

d)

the thickness and identification of the cushioning material (e.g. vermiculite) between inner packagings and

between inner packagings and the outer packaging shall be measured and the relevant minimum thickness(es)
recorded in the test report.
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C.1.4 Test procedures

The procedures set out in clause 7 of this Standard shall be followed.

C.1.5 Test report

A test report in accordance with annex E shall be prepared.

NOTE Included in the test report there should be an additional calculation showing the gross mass permitted for this packaging
type. The UN Recommendations require the total combined gross mass of inner packagings should not exceed one-half the
gross mass of inner packagings used for the drop testing. This information should be used by the competent authority to
determine the final mark.

The calgulation for the mark should be as follows:
1

M=m+—-p
2

where:
M is the mass mark to be applied to the packaging in kg

Im is the mass of the outer packaging in kg

b is the mass of the inner packagings including contents used for the drop test in Kg.

The UN|mark allocated shows that the packaging has been tested to packing group | level for combipation
packagings.

Packaginhgs tested under this procedure have a special marking which includes the letter “V".

C.2 Salvage packagings (“T" marked packaging)
C.2.1 Iptroduction

Damagdd, defective or leaking dangerous goods packagings, or dangerous goods that have spilled ¢r leaked are
transporfted in special salvagée packagings. This does not prevent the use of a bigger size packagingf of
appropriate type and performance level tested in accordance with this standard.

C.2.2 Requirements

Salvage| packagings shall be tested as follows:

C.2.2.1 —DBroptest

The packaging shall be filled with water in accordance with 5.3.3. The addition of lead shot or other additives is
permitted to achieve the requisite packaging mass provided they are placed so that the test results are not affected
(see 5.3.2)

The packaging shall be dropped in accordance with 7.1.3 from a height of 1,2 m.

Alternatively the drop height shall be adjusted in accordance with 7.1.2.2.2.

C.2.2.2 Stacking test

The stacking test shall be carried out in accordance with the provision 4.3 and tested in accordance with 7.2.
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C.2.2.3 Leakproofness test

The packaging shall be treated in accordance with the provision of 4.4 and tested in accordance with 7.3. The
pressure to be applied shall be 30 kPa.

C.2.3 Test procedures

The procedures set out in clause 7 of this Standard shall be followed.

C.2.4 Test report

A test report

Packagings {

n accordance with 4.6 and annex E shall be completed.

psted under this procedure have a special marking which includes the letter "T".
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Annex D
(informative)

Special test requirements

D.1 Metal drums and jerricans and composites with a metal outer body

In certai ivalent design

type.

Stack tedting is not normally required when the design type can be assimilated to a design type previgusly certified
from the pame manufacturer (referred to here as the "previous design type"). Compared withthe previous design
type, the|packagings being tested may have changes to the head and the base, including.changes to|closures
providing no closure is subject to stack loads, but should meet the conditions set out jn'@) to e) as follpws:

a) the cross section should be identical and the height of packagings to be tested may be slightly legs than that of
the previous design type;

b) the Rody construction should be identical. This includes general configration e.g. seams, rolling hoops and
corrygations;

c) the body metal thickness should not be less than that of the previous design type;

d) the stack load required should be equal to or less than the load for which the previous design fype has been
certiffed;

e) test feports should contain the following wording-in the results section on stack testing “alrea¢ly covered by
Test|Report(s) ****** ” together with a note ef.the applied load recorded in the report to which reference is
mad¢ and the calculated load required for the-packaging for which the new mark is being sought.
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Annex E
(normative)

Test report and specifications

E.1 Introduction

Every test sh

all be accompanied by a test report, the contents of which are set out below.

E.1.1 Test facility (hame and address)

This shall be

paper of the fest facility. If headed paper is not available the report shall be clearly traceable to thé authon

test facility.

E.1.2 Appli

The applican
NOTE In som

E.1.3 Repg

This shall be
to the origina
amendmentg

E.1.4 Date

This shall be

also include the date of the start and completion of the tests and the date of receipt of test items.

E.1.5 Many

Because pac
body of the r
linked to the

E.1.6 Pack

The descript
manufacture

the organization that undertook the actual testing. The front page of the report shall be-onth

cant (name and address)

| can be the manufacturer, the user of the packaging or any person inth@packaging chain.

b instances the test facility and applicant address may be the same.

rt number

a number which enables full traceability back to the original test facility working documents t
test. The report number shall appear on every page. of the report and any annexes. Any su
shall include the number and clearly show it is an\amendment to or an addition to the origin

the date the report was completed, rather than the date that testing was completed. The rep

facturer

kaging specifications (see annex G) are a part of the report, the manufacturer's name in the
bport may not be ne€essary provided this is clearly stated in one of the annexes which can b
Mmain report.

Aging description

(e.g: blow moulding).

e headed
and the

hat refer
hbsequent
Bl report.

prt shall

main
e clearly

ion of<«the” packaging design type (including dimensions, closures) shall include the method of

The main report shall include a general description of the packaging. Full details of the packaging components and
material shall be included either in the specification (see annex G) (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 (see annex B).

NOTE

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

E.1.7 Capacities

The test report shall include the nominal capacity and the maximum capacity (brimful/overflow capacity) as defined
in 3.4 in litres. For packagings for liquids, the test report shall include brimful (overflow) capacity in litres. For
packagings for solids (including inner packagings and articles) the test report shall include the gross mass in kg.
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Test contents

Characteristics of test contents, which shall include for example viscosity and relative density for liquids and bulk
density, particle size for solids and angle of repose.

E.1.9

Test description and results

The report shall identify the number of packagings. Each packaging sample shall have its own identification
number which shall be documented. At least one packaging shall be weighed full or empty.

There

The re
levels

shall be a description of each test and how it was performed.

hchieved, particularly hydraulic pressure for liquid packagings and the maximum gress mass

combination packagings.

Wherg
refere

E.1.1(

The te

The psg
the lab

The re

“This (g
of the

" The

A copy
NOTE

NOTE 2

E.2 §

The te

ce to such authorization shall be included in the test report.

Signature

5t report shall be signed with the name and status of the sigratory.

rson who was responsible for the testing, shall sign the feport against his or her typed name
oratory. That person might be the tester or his/her supervisor.

port shall include the following statements:

ackaging was tested as prepared for transpert in accordance with the provisions of part 6.1.
UN Recommendations in particular sections ..................

se of other packaging methods or'icomponents shall render it invalid.

of the test report shall be available to the competent authority.

| The competent authority may require the test report to be retained for a specified period of time.

The competentauthority may require the reference to relevant regulations

bpecification checking detail

5t repart shall include the results of the specification check by the test laboratory. Items whic

includs

port shall include a conclusion clearly indicating the packaging group to which the tests'belong and the test

and density for

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

and position in

b of Chapter 6.1

n shall be

d-in the check are marked with an asterisk in the tables in annex G.

Where further explanatory notes are given these are indicated by a letter in the tables in annex G and are listed

below:

A
B
S

© IS0

Thickness only shall be checked;
Combined grammage only shall be checked;

Technical data shall be checked.
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Annex F
(informative)

Selective testing

Some consignors may wish to have a range of packagings tested in a number of different sizes but of the same
construction and material. In such situations it may not be necessary to carry out testing for every possible

permutation.
who will advis

F.2Metal d

When selecti
packaging ca
may be cons

a) variations
b) variationg
c) variations

d) variations

uthority

eSO oot

e which combinations are to be tested.

rums and jerricans

e testing is undertaken in respect of a range of packagings, provided it can be demonstrate
N meet the test levels in the weakest construction case using the same testmedium, the crit
dered for metal packagings are as follows:

in head design, e.g. convex or concave;
in closure systems due to alternative suppliers, provided inte€rchangeability criteria have be
in the number of closures and their location in the drum

in material of closure plug(s) e.g. steel or plastics plugs;

€) minor vafiations in closures e.g. vent fitting;

f) variation
g) addition (
h) variationg

i) addition ¢

F.3Plasticg

When selecti

n gasket or washer materials of the clesure(s) e.g. rubber or plastics;
f pressed out beads with or without internal or external corrugations;
in the thickness of ends;

f filling and emptying devices (as closed for transport).

drums and-erricans for liquids

e testing.is undertaken in respect of a range of packagings, provided it can be demonstrate

drum and jertican ¢an meet the test levels in the weakest construction case using the same test medium,

criteria that nf

ay be ‘considered for plastics packagings for liquids, are as follows:

J that the
bria that

en met;

j that the
the

a) variations in the number of closures and their focation in the drum,

b) variations in closure material,

c) variations in closure types, e.g. plain, combination, vented, external or internal thread, etc;

d) variations in overseal material,

e) variations in gasket material;

f) addition of fitted filling or emptying devices (as closed for transport);

variations in panels where marks are embossed.
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tics drums and jerricans for solids

Where selective testing is undertaken in respect of a range of packagings, provided that it can be demonstrated
that the drum and jerricans can meet the test levels in the weakest construction case using the same test medium,
the criteria that may be considered for plastics drums for solids, inner packagings or articles, are as follows:

a) variations in head material and design;

b) variations in closure systems due to alternative suppliers;

c) variation in gasket or washer materials of the closure system;

d) varia

e) varia

F.5Fibrg

When se
the drum
may be ¢

a) Vvarial
b) varia
c) Vvaria
d) addit

€) mino
main

ions in the number of closures and their location in the drum;

ions in overseal material.

b drums

ective testing is undertaken in respect of a range of packagings, provided that it can be dem
can meet the test levels in the weakest construction case using the Same test medium, the g
pnsidered for fibre drums for solids, inner packagings or articles,)are as follows:

ions in head material and design;

ions in closure systems due to alternative suppliers, pfovided interchangeability criteria have
ion in gasket or washer materials of the closure system;

on of lined barrier;

variation in number of plies within Sidewall, lid or base provided the minimum materis
ained.

pnstrated that
riteria that

been met;

| thickness is
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