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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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ights identified during the development of the document will be in the Introduction and/or
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0 148-1 in Clause 2;

lesign load values fot top, bottom and intermediate fittings in 5.1.1 to 5.1.3 in accor

maximum superimposed mass represented in ISO 1496-1;
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terior wall thickness and bottom plate thickness, hitherto unspecified in Figure 1 a);

terior wall thickness and bottom plate thickness, hitherto unspecified in Figure 2 a);

added interior wall thickness and top plate thickness, hitherto unspecified in Figure 3 a);

added interior wall thickness and top plate thickness, hitherto unspecified in Figure 4 a);

all thickness, hitherto unspecified in Figure 1 b);
all thickness, hitherto unspecified in Figure 2 b);
all thickness, hitherto unspecified in Figure 3 b);
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— added wall thickness, hitherto unspecified in Figure 4 b);

— revised diagram for internal lashing in Figure 5;

— removed existing Annex A, “Examples of overall dimensions of box-shaped corner fittings”;
— added new Annex A, “Testing methodology”;

— removed Annex C “Guide on the choice of sizes for, and the positioning of, twistlock tie-down devices
for securing series 1 freight containers to carrying vehicles” (intent to transfer to ISO 3874 as more
appropriate home for this information).
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Introduction

This International Standard on corner fittings is the result of the efforts of technical and operational
personnel drawn from all phases of the transportation industry. The figures show the fittings for the
top and bottom corners of series 1 freight containers which will provide compatibility in interchange
between transportation modes. Care has been taken to limit consideration only to those details vital to

this function

The size and configuration of corner and intermediate fitting apertures are specified. The faces of the
corner and intermediate fittings having apertures for the engagement of handling and securing devices
d thickness and tolerances as shown in Figures 1 to 4. The minimum thickness of the blank

have specifi

walls is sped
devices; they
the corner fit

The purpose
interchange

The strength
of the stressq

NOTE Th
for lifting eith|

ting cavity reserved for the engaging device.

n automatic, semi-automatic and conventional systems.

er from the top or at the base of the freight container.

ified even though they are not involved in the engagement of the handling and seduring
can be thicker than the minimum provided that their inner surfaces do not pretrude into

of this International Standard is to define some details of design wvital to confainer
and testing requirements specified in this International Standard do not take any adcount

s which can result from the practice of end-to-end coupling of containers.

e requirements of this International Standard do not preclude the Provision of additional fagilities

Vi
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Series 1 freight containers — Corner and intermediate
fittings — Specifications

1 S

cope

This International Standard establishes the basic dimensions and the functional and strength

2 N
The f

ormative references

bllowing documents, in whole or in part, are normatively referenced 'in this docuy

indispensable for its application. For dated references, only the edition cited applies.

referg

ISO 1
gener]

[SO 11

3 0

3.1

3.1.1
Figur

Each
eithel
right-

The b|

Apart
Figur

The c
left-h

nces, the latest edition of the referenced document (including anynamendments) app

196-1, Series 1 freight containers — Specification and testing < Part 1: General cargo (
] purposes

18-1, Metallic materials — Charpy pendulum impact test.=- Part 1: Test method

imensional requirements
General

The dimensions and tolerancesCof the corner and intermediate fittings shall
s 1 to 4.

Series 1 container shall have-two right-hand top corner fittings (on the right as the o
end of the container) and/two left-hand top corner fittings which are the mirror
hand fittings.

ottom corner fittings shall have a similar configuration except in respect of the end g

from the ahoyes/45 ft containers shall have four top intermediate fittings in the 40 ft
bs 1 b) and 2/b)] and four bottom intermediate fittings in the 40 ft position [see Figures

prner.fittings shown in Figures 1 to 4 illustrate right-hand top and bottom fittings
hnd‘corner fittings, the dimensions are simply transposed.

ainers which
[SO 8323).

hent and are
For undated
ies.

ontainers for

conform to

bserver faces
image of the

perture.

position [see
B b) and 4 b)].

only; for the

3.2

Detailed dimensional and manufacturing requirements

3.2.2 Where the dimensions are not specified for inner and outer edges of apertures, these edges shall
be given a radius of:

3_

0 0o
15 Mm 1/ 8_1/161n

)

3.2.3 At the junction of the two 6 mm (1/4 in) outside edge radii with the 14,5 mm (9/16 in) edge
radius, the corner should be rounded by blending the radiused edges, removing minimum amounts of
material from the flat outer faces and walls.
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3.2.4 Where a corner or intermediate fitting has an optional inner side wall and is made to the
minimum dimension of 149 mm (5 7/8 in), the junction of the mandatory horizontal face to the optional
inner side wall may be provided with a radius not exceeding 5,5 mm (7/32 in).

If a greater radius is required, the 149 mm (5 7/8 in) dimensions shall be increased accordingly.

4 Strength requirements

The corner or intermediate fittings shall be designed, constructed and tested in such a manner and of
such materials as to enable them to pass the operating and testing requirements laid down in ISO 1496-1
and Clauses 5 and 8.

The mechan]cal properties of raw materials used to produce corner fittings shall meet or excegd the
following:

Yield Strength: 275 MPa;
Tensile strenfgth: 480 Mpa;
Impact Energy at -200C 27 KV (Joule)s;

Impact Energy at -400C: 21 KV (Joule)s;

Elongation: 25 %;
Reduction offarea: 40 %.
a Impaft tests in accordance with ISO 148-1.

The above is|to be regarded as the minimum valuesAfor strength requirements. Certification sodieties
may approve higher values, but not lower. Testing attemperatures lower than -40 °C may be appfoved
if required.

Manufacturgrs are responsible for ensuring that quantities of undesirable elements in the¢ raw
materials used to produce corner fittings.are kept to an absolute minimum and that the compositfion of
the resultanf material is such as to ensure good weldability.

All corner of intermediate fittings)produced by a casting process are to be suitably heat treated to
comply with|the specified mechanical properties above. Heat treatment batches are to be limited fo the
size required so as to ensupe.that all fittings receive a comparable treatment regime and that thefe are
no cold or hat spots in the’batch.

5 Design/requirements

5.1 Loading

5.1.1 General

The following container design loadings and criteria were used in establishing the dimensional design
of corner or intermediate fittings specified in this International Standard.

Corner and intermediate fittings for series 1 freight containers shall be capable of withstanding the
loads calculated in accordance with the requirements of ISO 1496-1 and the lifting methods of ISO 3874
for 1AA, 1A, 1AX, 1EEE and 1EE containers. The calculated design loads are listed in the following
subclauses.

WARNING — Recognizing that there are containers that have ratings in excess of those specified
in ISO 668, special arrangements for certification of corner or intermediate fittings for such
containers may be required.

2 © IS0 2016 - All rights reserved
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5.1.2 Stacking

Top corner fitting [superimposed load offset 25,4 mm
(1 in) laterally and 38 mm (1 1/2 in longitudinally]

Top Intermediate fitting [superimposed load offset
25,4 mm (1 in) laterally and 38 mm (1 1/2 in longitudinally]

Bottom corner fitting (resting on flat support)

Design loads

942 kN

423 kN

1200 kN

Bottot:: intermediate fitting (resting on flat support)

Bottom corner fitting offset 25,4 mm (1 in) laterally and 38 mm
(1 1/2 in) longitudinally (to reflect the situation in cell guides)

5.1.3| Lifting

Top cprner or intermediate fitting [twistlock
(see eto Clause 6), hook or shackle]

Bottom corner or intermediate fitting sling at
30° tq horizontal

NOTE Lifting from the bottom corner or intermedidte fitting:

a) the line of action of the sling is assumed to be parallel to and not more than 38 mm (1 1/2 in) {
fgce of the corner fitting;

b) the load values quoted are for slings atthe angles stated, but it is recognized that slings may
hgle between the angle stated and the vertical.

o]

5.1.4| Longitudinal restraint

Bottojm corner or intermediate fittings (two fittings
carryfing load)

5.1.5| Vertical restraint

560 kN

942 kN

Design loads

195 kN

390 kN

rom the outer

be used at any

Design loads

300 kN
(2gx1R)

Design loads

Top and bottom corner fittings or intermediate top and
bottom fittings

5.1.6 Lashing and securing

250 kN

The force, or resultant of any combination of forces, imparted on the aperture in the end or the side of a

bottom corner or bottom intermediate fitting as a result of the use of a lashing or a securin

g device, or a

combination of such devices, is assumed not to exceed the value indicated by the point on the “envelope”

shown in Figure 5 which is appropriate to the angle at which the force, or resultant force,
is further assumed that the force or resultant force lies in a plane parallel to and no more
(1 1/2 in) from the face of the corner or intermediate fitting.

© ISO 2016 - All rights reserved
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5.1.7 Misgather (offset loading)

Localized loading of bottom corner or intermediate fittings caused by lowering of the container onto
locating fittings which are not gathered into the hole.

All corner and intermediate fittings shall be capable of withstanding a load of 190 kN applied normally
to the contact area of 25 mm (1 in) x 6 mm (1/4 in) on the top and bottom faces (see Figure 6).

5.2 Compulsory features

Minimum thicknesses are prescribed for the following walls or faces in the corner or intermediate
fittings:

top corner of intermediate fittings:
— the top fhce;

— the exterior side wall;

— the exterior end wall;

— the interjior side wall;

— the intenjior end wall;

— the bott¢m plate;

bottom corner or intermediate fittings:
— the bott¢m face;

— the exterior side wall;

— the exterior end wall;

— the interjior side wall;

— the interfior end wall;

— the top glate.

All walls andl faces must becof sufficient thickness and strength to withstand the compressive and
racking forcgs expected thfough normal handling, stowage and transport practices.

6 Minimpum bearing area — Top and bottom corner and intermediate fittings

It is assumed thatlifting or securing devices which only use the top and bottom apertures of the fopir top
or bottom coknerorintermediate fittings will have a minimum total bearing area onthe horizontdl part

of the inner top surfaces of the top and bottom corner or intermediate fittings of 800 mm?2 (1,24 in2)1
for each of the top and bottom corner fittings.

Examples of twistlock lifting devices are given in Annex B.

7 Corner and intermediate fitting marking

Markings on top and bottom corner or intermediate fittings shall be located at positions where they are
clearly visible after assembly of the fittings to freight containers and where they will not interfere with
the satisfactory functioning of handling, locating and securing devices used in conjunction with the
corner or intermediate fittings.

4 © IS0 2016 - All rights reserved
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Each fitting shall be permanently marked such that it can be referenced to the test certificates proving
compliance with this International Standard. Markings must include, at a minimum, the following:

8

manufacturer’s mark;
heat number or symbol identifying the cast;

certification mark.

Required tests

8.1

The t
a batq
piece
the ti

At the

A ful
apert

8.2

8.2.1
defec

8.2.2
each
be de

8.3

8.3.1

propg
fitting

8.3.2
horiz
fitting
the fit

General

bst set forth in 8.3.1 to 8.3.12 are to be conducted on each fitting except for those pr
h process. For a batch process, a minimum of 2 % of the fittings in each bat¢h shall b
b must be randomly selected by the Certification Society from the batchnuinder heat
me.

end of each test, the fitting shall show no permanent deformation:

dimensional check to ensure compliance with this Intepnational Standard, wit
ure dimension, wall thickness and overall dimensions, shall'be done on each fitting.

Casting defect checks

five fittings shall be destroyed.

A suitable non-destructive test (e.g. X‘ray or ultrasound) shall be performed on on
rasting batch. If defects are found, all\fittings in the batch shall be tested. All defective
Stroyed.

Tests

The mechanical properties shall be checked and conformance with the minim
rties set forth in ClauSe 4 confirmed for each heat and furnace lot of metal used to
's. For fabricatedfittings, each sheet of material used shall be tested and conformance

Top fitting-stacking test — The fitting shall be supported vertically on a typical coj
pntally bysstructures similar to typical cross sections for header and top side rail. The t

bduced using
e tested. Test
treatment at

h respect to

A visual check for defects shall be done on the’exterior and interior surfaces of each fitting. All

e fitting from
fittings shall

um material
produce cast
confirmed.

ner post and
op face of the
bendicular to

shallbe subjected to the full ISO load (942 kN) + 10 %. The load shall be applied per

ting'equally distributed over the fitting’s top face. The load shall be applied for a mininllum of 2 min.

8.3.3 Top intermediate fitting stacking test — The fitting shall be supported vertically on a typical
intermediate post and horizontally by structures similar to typical cross sections for intermediate
headers and top side rails. The top face of the fitting shall be subjected to the full ISO load (423 kN) plus
10 %. The load shall be applied perpendicular to the fitting equally distributed over the fitting’s top face.
The load shall be applied for a minimum of 2 min.

8.3.4 Bottom fitting stacking test — The fitting shall be laid flat on a rigid test bed and a compressive
force applied vertically downwards onto a typical corner post. The fitting shall be subjected to the full
ISO load (1 200 kN) + 10 %. The load shall be applied for a minimum of 2 min.

Fittings not marked so as to differentiate them as being either top or bottom fittings shall be subjected
to the bottom fitting stacking test.

© ISO 2016 - All rights reserved
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8.3.5 Bottom intermediate fitting stacking test — The fitting shall be laid flat on a rigid test bed and
a compressive force applied vertically downwards onto a typical intermediate post. The fitting shall be
subjected to the full ISO load (560 kN) + 10 %. The load shall be applied for a minimum of 2 min.

Fittings not marked so as to differentiate them as being either top or bottom intermediate fittings shall

be subjected

to the bottom intermediate fitting stacking test.

8.3.6 Twistlock lifting test — The fitting shall be held firmly and a vertical force applied to the
underside of the top face (bottom face for bottom fittings). The force shall be distributed over 800 mm?2,
400 mm?Z on either side of the aperture. The force shall be at least 250 kN. The load shall be applied for a
minimum of 2 min.

8.3.7 Carg
using a cargd
force applied

8.3.8 Cargo hook lifting test 2 — The bottom corner fitting shall be held firmly~and an angled

applied using
force applied

8.3.9
150 mmZ2 are
walls. The lo

Top or bottomn faces shall not be bowed or deformed on completion of testing. The testing tool may

a small deprsg

8.3.10 Lash
to the front
unsupported
applied for a

8.3.11 Misg
compressive
with a 15 mn
be applied fo

8.3.12 Rail s
to the bottoq]

twistlock. A force of 360\KN shall be applied for a minimum of 2 min.

Impdct test — The fitting shall be held firmly and a vertical impact force of 150 kN applie
rI:Ld end
face.

Ir a minimum of 2 min.

hook lifting test — The top corner fitting shall be held firmly and a vertical force.aj
lifting hook hooked through the top and front aperture and the top and end aperture
shall be at least 194 kN. The load shall be applied for a minimum of 2 min.

a cargo lifting hook through the side aperture. The angle shall be 30°te the horizontal a1
shall be the equivalent of Sin@ (194 kN). The load shall be applied fora minimum of 2 nj

a on the top face of the fitting centred between the aperture and the nearest side a
hd shall be applied for a minimum of 2 min. The test shall be repeated on the botto

ssion, which must be no deeper than 0,3 mm.

ng bar test — The bottom corner fitting shall be held firmly and a vertical force aj
aperture using a device similar to a laghing bar. The rear end of the fitting shall L
in a manner that is similar to the.gurrent container design. A force of 300 kN sh|
minimum of 2 min.

hther test — The bottom anditop corner fittings shall be laid flat on a rigid test bed
force applied vertically downwards. The head of the test device shall simulate a twi
1 radius head onto the atea corresponding to that shown in Figure 6. A force of 150 kN

ecuring test —The bottom corner fitting shall be held firmly and a horizontal force aj
h aperture léngitudinally in the direction of the front aperture using a device simila

bplied
5. The

force
hd the
in.

d to a

leave

bplied
e left
all be

and a
stlock
shall

pplied
r to a
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Dimension in millimetres
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Figure 1 — Top fitting
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Dimension in inches
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Figure 2 — Top fitting
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Dimension in millimetres
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Figure 3 — Bottom fitting
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Figure 6 — Bottom view of bottom corner fitting showing contact area (shaded) for misgather
(push-up) load
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Figure 7 — 45 ft container with corner and intermediate fittings
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Annex A
(normative)

Testing methodology

ISO 1161:2016(E)
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Figure A.1 — Corner fitting nomenclature

17


https://standardsiso.com/api/?name=4f440695af560bca8fe8e14c0a5113f3

ISO 1161:2016(E)

P=1200kN 38 P =942 kN

/

I
-
N

. p
N f_ _____ ___\I
|
IR RN, |
F——— R |
\\ |
—+-i~t—H— |
jo
| —y |
S = JI )

25,4

a) Stacking
P =150 kN

250 kKN
I ’ |

| A
== 1 \TV

b) Lifting

~_1l

Key
bottom c¢rnet; fitting

upper connérfitting

a  Top view.
b The area of inner contact surface is to be 800 mm2.

Figure A.2 — Representation of stacking and lifting testing schemes
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NOTE1 For a), container securing on transportation, vertically.

NOTE 2  Forb), container securing on transportation, horizontally by side/end apertures.

Figure A.3 — Representation of securing tests
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