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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.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The exchange of goods between national and international partners is increasingly dependent upon
“just-in-time” shipments, total quality requirements and across-the-border delivery organizations.

In order to rationalize the flow of products, it is necessary to use a restricted number of harmonized,
standard, durable and reusable containers, which are coordinated in modular fashion with the modulus
1 200 x 800, 1 200 x 1 000 (1 219 x 1 016) and 1 100 x 1 100. These represent universally usable,
poolable systems and are especially designed to meet customer and supplier needs, as well as the
technical and environmental requirements of the logistic chain.

One
uni

Thi

main elements of the transportation and distribution of goods and unit loads, /the’'modular s

Thi
des

It h
cha
spe

Har
Sys
Thd

ope

Thi
feat
cerf

of the main goals is to create and promote an overall open system for packaging and.egl
loads to facilitate free border crossing exchange of goods.

5 document specifies the elements of Small Load Container (SLC) rhodular systems
gned to promote reusable primary and transport packaging to protéct the environment

s to be recognized that a single overall system is unlikely to cover all aspects of d

cification requirements.

dling and transportation technologies are taken intoxaccount by specifying different ty
ems.

se containers and the other system elements*are designed for handling, storage and
rations in order to meet the requirements of the transportation chain most efficiently.

5 document is based on performance xequirements and thus, does not include sped
ures. However, it includes essential“requirements to allow for third-party asses
ification of the products if required:

ipment for

5 leads to the condition of the more restricted use of standardized packages-and unit Ipads as the

ystem”.

which are

istribution

n. For this reason, this document specifies different systems‘which are dependent on different

pes of SLC

transport

ific design
bment and
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INTERNATIONAL STANDARD

ISO 19709-1:2016(E)

Transport packaging — Small load container systems —

Part 1:
Common requirements and test methods

1 [Scope

This document specifies the essential characteristics and the common requirements-and tept methods
for 5LC systems used in the handling, transport and storage for the automotive industry. The ppplication
of slich systems is described in Annex B.

These containers are based on the modular area 600 mm x 400 mm,(550 mm x 36p mm and
600 mm x 500 mm and subdivisions according to ISO 3394 and ISO 3676.

Thip document is designed to be read in conjunction with the particular part which specifies the
chogen system.

2 |Normative references

The following documents are referred to in the text invsuch a way that some or all of thgir content
conktitutes requirements of this document. For dated references, only the edition cited gpplies. For
undated references, the latest edition of the referenced document (including any amendments) applies.
1SO| 2234, Packaging — Complete, filled transport packages and unit loads — Stacking tefsts using a
stafic load

[S0|2248, Packaging — Complete, filled.transport packages — Vertical impact test by dropping

ISO|3676, Packaging — Complete, filled transport packages and unit loads — Unit load dimensipns
IEC|61340-2-3, Electrostatics'— Part 2-3: Methods of test for determining the resistance and rsistivity of
solifl materials used to avoid-electrostatic charge accumulation

3 |Terms and definitions

For|the purposes of this document, the terms and definitions given in ISO 21067, ISO/T|S 19709-2,
ISOfTS 197093 and the following apply.

[SOland IEC maintain terminological databases for use in standardization at the following addresses:
I }EC E}CLtl upcdia. av ai}ab}c at }ltty.’II,IIVV VvV VV.C}C\.tl U}JCdia.Ul 5'/

— ISO Online browsing platform: available at http://www.iso.org/obp

3.1

ends

two shortest vertical walls of an SLC (3.5)

© ISO 2016 - All rights reserved
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3.2

nominal load
recommended maximum mass of container contents, lowest safe load value for the specified support

conditions,

independent of the type of load (excluding concentrated loads)

[SOURCE: ISO 445:2013, 2.2, modified, “recommended maximum mass of container contents” added,

Note 1 and
3.3

Note 2 removed.]

nominal stacking load
recommended maximum mass applied to the top of the lowest SLC (3.5) in a stack

3.4
sides
two longes

3.5
small load
SLC
open-toppé
and/or me

3.6
system
entity cons

[SOURCE: ]

4 Modu
These SLC

t vertical walls of an SLC (3.5)

container

bd durable, reusable, rigid, rectangular modular container which can’be handled manu
Chanically and is the central element of a SLC system

isting of interdependent components

SO 3676:2012, 3.2]

le capacity

systems are based on the area moduley600 mm x 400 mm according to ISO 3394. T

shall be compatible with the international standardized unit load sizes 1 200 mm x 800 mm anc

1200 mm

NOTE y
(North Ame
550 mm x 3

The plan v
area modu

300 m

550 m
600 m

x 1 000 mm according to ISO 3676.

'he SLC patterns identified for,1 ‘000 x 1 200 will also be accommodated by a 1 016 x 1 219 p
rican standard GMA size). ThHe-ideal pallet size to transport the containers with an area modu
6 mm is 1 100 mm x 1 100 ‘mm.

iew dimensions of the)system elements specified shall be subdivisions or multiples of]
e with the following/nominal sizes, for example:

m x 200 mmy400 mm x 300 mm, 600 mm x 400 mm;
m x 366.1MmMm, 366 mm x 275 mm, 366 mm x 183 mm;

M %500 mm, 500 mm x 300 mm, 300 mm x 250 mm.

Carrying h

147,5 mm, for

ally

hey
| /or

hllet
e of

the

which the label frame on the end face. is integrated in t

he carrying handle.

5 SLC system elements designation

compo

nents.

helght

SLC is an open container (with footprint up to 600 mm x 400 mm) for receiving bulk goods and

CSS-SLC is an adaptation or system extension to meet the requirements of new supply chains (see

Figure 1). Features are single-walled SLC design, rigid, filling mass up to 20 kg and flat base (see
ISO/TS 19709-2).

© ISO 2016 - All rights reserved
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Q
Figure 1 — View of a CSS-SLC 6280 r\q/

EXAMPLE 6280 SLC means a SLC with the following dimensions: length @\mm, width 4p0 mm and
height 280 mm. N

— |BSS-SLC is an adaptation or system extension to meet the requi @Qnts of new supply fhains (see

Figure 2). Features are single-walled SLC design, rigid, filling nfass up to 20 kg and composite base
(see ISO/TS 19709-3). O

()~ Figure 2 — View of a BSS-SLC 6429

EXAMPLE 6429 O~?neans a SLC with the following dimensions: length 600 mm, width 4p0 mm and

height 280 mm. 0
&
6 |Loads<)

The m%ég%um loads per SLC may not exceed 20 kg.

7 Requirements

7.1 Quality conditions

The SLC system elements shall have uniform, matte colouring and smooth surfaces that are free
of foreign objects, cavities, cracks, webbing and other defects. Minor shallow, processing-related
unevenness and pockmarks are permissible if they do not impair fitness for use. Test methods to
determine fitness for purpose of SLCs shall be conducted in accordance with Annex A.

© IS0 2016 - All rights reserved 3
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7.2 Stack stability

There shall be no risk of stacked SLC units collapsing when operated either in unit loads or single stack
columns. This applies both to static and dynamic situations.

When tested in accordance with A.2.2:

a) the stack formed by the three SLCs shall keep its stability during and after the test;

b) the deflection over the height of the stack under load is defined as the average value of the reduction
between the first and second measurement and shall be less than 2 % of the height;

c) the res
betwe

idual deflection over the height of the stack is defined as the average value of the reduc

bn the first and third measurement and shall be less than 1 % of the height.

fion

7.3 Base¢ deflection in the condition as delivered
The followjing specified dimensional tolerances for base deflection shall be maintained and apply| for
(23 + 2) °( (see Figure 3 and Table 1). These apply while empty, as delivered from the manufactyrer,
before use
v,
Va
Key
1 longside
Vi inward|deflection
V2 outwarfl deflection
Figure 3 —Base deflection using the example CSS-SLC, 400 mm x 300 mm
Table 1 — Base deflection condition on delivery
Dimension in millimdtres
Modulus Modulus Modulus
600 x 400 400 x 300 300 x 200
550 x 366 366 x 275 366 x 183
600 x 500 500 x 300 300 x 250
BSS-SLC 1 4 1 3 5
CSS-SLC 0 7 0

NOTE In each case, the measuring point is the middle of the container base.

© ISO 2016 - All rights reserved
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Material

The material used shall be recoverable.

The user and the supplier shall agree that the operating temperature and the resistance to chemicals,
e.g. acids, oils, coolants, brake fluids, and especially to washing agents, are compatible with the element
material specified.

The SLC manufacturer shall ensure that any colouring agent used is compatible with the raw material.

NOTE Information on the use of colour as a means of identification is given in ISO/TS 1

9709-2 and

if document does not cover test conditions for raw materials. However, the finished SLCs

o) 2
I

PN o= F-VaN
O 17/7U7=0.

manufacturers pledge to use only polypropylene copolymers for all SLC system elemnier]
haintain consistent quality. The use of foamed plastics is prohibited.

quality and test requirements set out in this document.

colour tolerances in delivered condition are checked by colour measurements. See ISO/

ts in order

shall fulfil

'S 19709-2

and ISO/TS 19709-3 for details.
All plastics shall be UV-stabilized. See Annex C for details.
SL(s shall be able to withstand washing processes and cleanling agentsin accordance with [the details
proyided in Annex C.
9 |Marking and labelling
9.1] Marking
The following data is engraved on BSS-:SL& and CSS-SLC tools during manufacturing (see Table 2). In
Tabje 2 and Table 3:
— |“n” means numeric;
— |“an” means alphanumeric;
— |“n4” means numerigwith a 4 digit range;
— |“MMYY” means@-two-digit month, followed immediately by a two-digit year.
Table 2 — Label on BSS-SLC and CSS-SLC during manufacturing
Data content Format Arrangement
BS$-SEC.type no. n4 On both long sides
e.g. 6429
CSS-SLC type no. n4 On both long sides
e.g. 6280
Tare mass n3 On both long sides
expressed in kilograms
format: x,xx kg,
e.g. 297 kg

NOTE 1 The recycling symbol according to ISO 14021:2016, 5.10.2.1 relates only to the SLC, not to the content of the SLC.
NOTE 2 Ifunique labelling is required, ISO/IEC 15459-5 can be used.

© ISO 2016 - All rights reserved
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Table 2 (continued)

Data content Format Arrangement
SLC manufacturer name anl..50 At least once, preferably on a long
name or company logo side
Date of manufacture n4 At least once preferably on a long

format: MMYY

side

Environment and recycling symbol

In accordance with ISO 14021:2016,
5.10.2.1in (see Note 1)

At least once, on a long or short side

NOTE 1 The recycling symbol according to ISO 14021:2016, 5.10.2.1 relates only to the SLC, not to the content of the SLC.

NOTE 2 If upnique labelling is required, ISO/IEC 15459-5 can be used.

The follow|ng data is engraved on the SLC lid tool during manufacturing (see Table 3).

Table 3 — Information on SLC lid during manufacturing

Data content Form Arrangement
Lid type an3 Top side
e.g. D652
Tare n3 Bottom side

expressed in kilograms,
format: x,xx kg

e.g. 0,52 kg

SLC manufgcturer name anl..50 Bottom side
name or company logo

Date of manufacture n4 Bottom side

format: MMYY

Environmept and recycling symbol

In accordance with ISO 14021:2016,
5.10.2.1 (see(Note 1 in Table 2)

Bottom side

a  For example, D 65 means lid for 600 mm x 400'min containers.

9.2 Labelling
SLCs shall

scanning aphd automatic affixing (see Figure 4).

NOTE llabel size and location are specified in ISO/TS 19709-2 and ISO/TS 19709-3.

be provided with at 1€ast one label holder. The location of the labels shall be such as to pefmit

© ISO 2016 - All rights reserved
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Key

BwWw N R

SLC 3...
SLC4...
SLC6...
label frame

m[iy

Figure 4 — Schematic depiction of labelframe locations
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A.1 Requirementsbeforetesting —

A.1.1 Ge
All tests sh

Test shall |

Annex A
(normative)

Testing

neral
all be conducted on new unused SLC system elements.

e conducted not earlier that 72 h after the manufacture of the element.

SLC systen elements shall exhibit a uniform, matte colouring and smooth surfaces, which shall be free

from foreig
unevennes|
conditions

A.1.2 Co

SLC eleme
otherwise

A.1.3 Dij
Dimension

When mea

specified i the relevant part shall be met.

A.1.4 M4

12 each en]

in objects, blowholes, cracks, webbing and other defects. Minor shallow, processing-reldted
5 and pock marks are permissible if they do not impair fitnéss* for use. Further quglity
are described in the following subclauses.

nditioning before testing

hts submitted for testing shall be preconditioned for’ at least 24 h at (23 * 2) °C. Unlless
kpecified, the tests shall be conducted under the preconditioning conditions.

mensions
5 and dimensional tolerances of contain€ys are given in ISO/TS 19709-2 and ISO/TS 1970P-3.

sured on three elements sampled:dvrandom, the dimensional and tare mass requiremgnts

sses

pty, dry SLC system elemients shall be weighed individually.

The tare npass of any SLC systém element may not deviate from the target mass for that elemenf by

more than

A.1.5 Te

The test lo

+1 %.

5t load

hd shallbe the nominal load or the nominal stacking load multiplied by the safety factor.

The safety

factor shall he at least 1.5 (apply only for qmrking test)

A.1.6 Test ballast

Any test ballast required for a particular test shall create a uniformly spread test load occupying more

than 80 %

of the container capacity. It shall be composed either of the actual product with which the

SLC element under test is to be used or of either of two types of fabric or plastic film test bags as follows.

Type A:

— Flat dimensions of empty bag: 150 mm x 200 mm.

— Load: 500 g of plastic granules.

© ISO 2016 - All rights reserved
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eB:
Flat dimensions of empty bag: 100 mm x 100 mm.

Load: 500 g of steel balls having a diameter of 5 mm to 8 mm.

Where both types of ballast are used in a container, ballast B is placed first in the base of the

container and then ballast A above.

When the actual product is used as a test load, the approval shall only be valid for that product.

A.2

A2

A2

The
par
as s

Test methods
.1 Drop test

1.1 Method

drop tests on individual empty SLCs shall be performed in accordance with ISO 2248 us
hmeters shown in Table A.1. The drop test shall be performed on individual SLCs in the o
hown in A.2.1.2.

ng the test
Fientations

Table A.1 — Drop test conditions

Number of test Pre-conditioning Testload Drop height Numbper of
°C m repetitions

-18+2 — 2,50 5

23+2 — 4,0 5

50+2 — 4,0 5

All
exc
(sed

A2
Thd

tests are conducted at (23 * 2) °C immediately after preconditioning. When the test
beds 4 min, the SLCs shall be reconditioned for a minimum period of 30 min. Each drop
A.2.1.2 a) to d)) is conducted on-axnew SLC.

1.2 Sequence

sequence of drops for every test shall be as follows:
impact on to wholeZSLC base;

impact on todewer longitudinal edge;

impact enyto lower lateral edge;

impageton to one lower corner of the SLC base.

procedure
test series

©IS
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The container shall be positioned as if suspended from the opposite corner, edge or side to be tested
(see Figure A.1).

Longitudinal view Lateral view

a) Impacton to whole container
base

b) Examgple: impact on to lower
longitudinal edge

¢) Example: impact on to lower
lateral edge

d) Examgple: impact on to one
lower cornjer to lower diagonal
line of the|container base O ;

Figure A.1 — Drop test sequence

R

A.2.2 StErd%ug testusing statictoad

A.2.2.1 Test parameters
The following parameters shall be used:
a) temperature of test: (23 + 2) °C;
b) number of repetitions: three tests using three new SLCs per test (total number: 9 SLCs);
c) loading:
1) first: 10 % of the test load (pre-load);

10 © IS0 2016 - All rights reserved
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2) second: 100 % of the test load;
3) third: 10 % of the test load (pre-load).

A.2.2.2 Test method
The test shall be carried out in accordance with ISO 2234 and the test method chosen shall be recorded.
Stack three empty SLCs. Place a test load via a flat rigid surface on the top SLC (see Figure A.2).

Take measurements (expressed in millimetres) at each corner of the stack between the placement level
and[the surface of application of the test load:

a) |first measurement with 10 % of the test load (pre-load) at (23 * 2) °C;
b) |second measurement with 100 % of the test load after 96 h at (23 * 2) °C;
c) |relaxation: the testload is reduced to the pre-load and the stack is placed’at(23 + 2) °C fpr 24 h;

d) [third measurement with 10 % of the test load (pre-load) at (23 * 2) €.
F

Figure A.2 — Static test using static load

A.2l3 Grush pressure tests in accordance with ISO 12048

A.2B3A4—Testparameters

Precondition SLC samples at (23 + 2) °C for not less than 24 h.
SLCs shall be tested empty.

Test machine plate speed shall be 12,5 mm/min.

Record break force for each SLC and calculate average.

Minimum break loads for various SLC models are shown in Table A.2.

© IS0 2016 - All rights reserved 11
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Table A.2 — Minimum break loads for various SLC models

SLC model Nominal dimensions Minimum break load
LxWxH
mm daN

3147/3215 300 x 200 x 147 2000

4147/4315 400 x 300 x 147 3600

4280/4329 400 x 300 x 280 2900

6147/6415 600 x 400 x 147 3000

6280/6429 600 x 400 x 280 2 600
A.2.3.2 Test method
The SLCs shall be conditioned at the temperatures stated below for 24 h before each test.
Three SLC¢ stacked on top of each other are subjected to pressure until they break and/or recognizable
deformatidn or a distinct decrease in the applied force is observed, and the crush strength is determined.
In order tﬁ determine the crushing pressure at the breaking load, the emipty SLCs shall be pldced
between the pressure plates of a pressure testing machine and subjected:to pressure by moving|the
plates towards each other.

The test is

then calcul

A.2.4 Ba

A241 G

This test ig

crossways
containers

A242 T

The follow

performed three times with three new test specimens<aeh time, and the average valy
ated.

se deflection test

eneral

performed to determine the permanent’deformation of the base surface due to loading
position on angle rails. Permanent defermation of the base may affect the stackability of

est parameters

ng parameters shall be'used:

eis

in a
the

a) temperature of test: (23.+2) °C;

b) numbdr of samples;-3.SLCs;

c) bulkldading: 20kg (see A.1.6).

A.2.4.3 Testmethod

a) First nleasurementat (23 = 2 *Cwitiva battastof 109 of the testioad (pre-toad):

b) Second measurement after 96 h at (23 + 2) °C, with a ballast of 100 % of the test load.

c) Relaxation: reduce the ballast to the pre-load of 10 % and maintain the SLC, still remaining on its
support (either an identical SLC or a support assembly) at (23 * 2) °C.

d) Third measurement at (23 + 2) °C with ballast of 10 % of the test load (pre-load).

Type of test:

The SLC shall be filled uniformly with bulk goods and stored for 96 h on its stacking edge, in crossways
position, on angle rails. The edge width resting on the angle rails is 10 mm (see Figure A.3).

12
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¥ &
i 0

0

||/

1

10

Y
&

The
(rel

htive to the zero line) specified in Table 1 (see

Figure A.3 — Positioning of contai

n@uring testing

deformation, Vg, of the base 24 h after removal of t d may not exceed the maximum|

Figu%%%.

&

N

A

value of Vg

Lo

(N

o

e O&\
xS
J@-‘
O™
N . —

N
C)O
O .
N\
long side %
zero line Q

maxi

m@?s;dual deflection relative to the zero line after removal of load

Frgée?;.zl — Base deformation and zero line using the example CSS-SLC, 400 mm x

B00 mm
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Table A.3 — Base deformation condition after testing

Dimension in millimetres

Modulus Modulus Modulus
600 x 400 400 x 300 300 x 200
550 x 366 366 x 275 366 x 183
600 x 500 500 x 300 300 x 250
Ve Ve Ve

BSS-SLC 5 3

CSS-SLC 7 5

NOTE In eafh case, the measuring point is the middle of the container base.

A.2.5 Surface electrical resistance test of BSS-SLC system elements (Electrostatic
discharge, ESD)

The surfade electrical resistant test is carried out in accordance with IEC 61340:2-3. The Surface
electrical gesistance shall be measured at the bottom of the containers. Here, the measuring pojnts
shall be at Jeast 250 mm away from each other (excepting areas of joint lines)..An/exception is giver] for
BSS-SLC 3115 (ESD). Here, the electrodes should be positioned as far as possible in the corner regiops.

Before medsurement, SLC shall be conditioned as follows:
— qualification: standard conditions (23 °C * 2 °C), relative humidity (12 % * 3 %) for 48 h;
— verificption: room temperature and 50 % * 3 % humidity for-12 h.

The measurement surface shall be free of dust. The measured average surface electrical resistandg, x,
shallbe 13 104 Q <x<5x 10100,

14 © IS0 2016 - All rights reserved
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