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

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www .iso .org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following 
URL: www .iso .org/iso/foreword .html.

This document was prepared by Technical 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).

This second edition cancels and replaces the first edition (ISO 4180:2009) which has been technically 
revised. The first edition of ISO 4180:2009 cancelled and replaced ISO 4180-1:1980 and ISO 4180-2:1980.
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Packaging — Complete, filled transport packages — 
General rules for the compilation of performance test 
schedules

1 Scope

This International Standard establishes general rules for the compilation of performance test schedules 
for complete, filled transport packages intended for use within any distribution system except for the 
packages used for dangerous goods.

2  Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.

EN 14149, Packaging — Complete, filled transport packages and unit loads — Impact test by rotational drop

ISO 2206, Packaging — Complete, filled transport packages — Identification of parts when testing

ISO 2233, Packaging — Complete, filled transport packages and unit loads — Conditioning for testing

ISO 2234, Packaging  —  Complete,  filled  transport  packages  and  unit  loads  —  Stacking  tests  using  a  
static load

ISO 2244, Packaging — Complete, filled transport packages and unit loads — Horizontal impact tests

ISO 2247, Packaging — Complete, filled transport packages and unit loads — Vibration tests at fixed low  
frequency

ISO 2248, Packaging — Complete, filled transport packages — Vertical impact test by dropping

ISO 2873, Packaging — Complete, filled transport packages and unit loads — Low pressure test

ISO 2875, Packaging — Complete, filled transport packages and unit loads — Water-spray test

ISO 2876, Packaging — Complete, filled transport packages — Rolling test

ISO 8318, Packaging — Complete,  filled  transport packages and unit  loads — Sinusoidal vibration  tests  
using a variable frequency

ISO 8768, Packaging — Complete, filled transport packages — Toppling test

ISO 10531, Packaging — Complete, filled transport packages — Stability testing of unit loads

ISO 12048, Packaging — Complete,  filled transport packages — Compression and stacking tests using a  
compression tester

ISO 13355:2016, Packaging  —  Complete,  filled  transport  packages  and  unit  loads  —  Vertical  random  
vibration test

ISO 21067-1, Packaging — Vocabulary — Part 1: General terms

IEC 60068-1:2013, Environmental testing — Part 1: General and guidance

IEC 60068-2-64, Environmental  testing — Part  2-64:  Tests  -  Test  Fh:  Vibration,  broadband  random  
and  guidance
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Basic factor
in logistics

Hazard Related international standards

Transport

— Vibration during transportation

— Repetitive impact by flip-up

Vertical random vibration test ISO 13355
Sinusoidal vibration tests using a 
variable frequency ISO 8318

Vibration tests at fixed low frequen-
cy ISO 2247

Horizontal impact by sudden stop or start
Horizontal impact test ISO 2244Horizontal impact by linking work of rail-

way freight car

Variable compression test for stacking 
during transportation

Random vibration test ISO 13355
Sinusoidal vibration tests using a 
variable frequency ISO 8318

Low pressure by high altitude Low pressure test ISO 2873

Handling

Drop impact by human handling
Vertical impact test by dropping

ISO 2248
Drop impact by machine handling EN 14149
Horizontal impact during handling by 
forklift or crane as such Horizontal impact test ISO 2244

Rough handling by rolling Rolling test ISO 2876
Topple Toppling test ISO 8768
Handling of unit load Stability testing of unit loads ISO 10531

ISO/DIS 4180:2019(E)
 

IEC 20068-3-8, Environmental  testing — Part  3-8:  Supporting  documentation  and  guidance — Selecting  
amongst vibration tests

3  Terms and definitions

General terms and definitions are found in ISO 21067. The following terms and definitions apply specific 
to this document.

3.1
performance test schedule
single laboratory test, or series of tests, intended to ascertain the performance, under working 
conditions, of the subject under test

3.2
hazard
factor which brings a possibility of damage or deterioration of the value to the packaged freight or product

3.3
power spectral density (acceleration power spectral density
PSD
degree of variation in energy for each frequency to the acceleration signal in a specific frequency range 
as a function of frequency. Refer to IEC 60068-2-64, 3-8

4  Hazard

Typical hazards in the logistics process, and the related international testing standards, are shown in 
Table 1.

Table 1 — Expected hazard during logistics process, and related international testing 
standards

2 © ISO 2019 – All rights reserved
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Basic factor
in logistics

Hazard Related international standards

Storage Compression load in stacking storage in 
warehouse

Stacking tests using a static load ISO 2234
Compression test using a compres-
sion tester ISO 12048

Climate
Temperature and humidity

High temperature test
ISO 2233
IEC 60068-1

High temperature/High humidity 
test
Low temperature test

Wet, dewing Water-spray test ISO 2875

5  Preparation of the test schedule

5.1 Test item shall be selected from Table 2 depend on the expected hazard considering logistics 
related elements which affect to the specimen.

The characteristics of the specimen, test equipment and past damage experience should be considered 
when select the test item.

Table 3 shows an example of hazards and corresponding test items.

5.2 The test schedule shall be chosen by accumulated or integrated from selected hazard. Follow the 
Article 6 for the selection of test level.

However, the test level can be modified by the agreement between stakeholders.

Table 4 shows example of performance test schedule.

5.3 There is no predetermined test sequence. If the user does not have specific information about 
the distribution cycle and corresponding hazards on its package, refer to Table 4 for the example of test 
order. Each test method may also be performed individually when necessary.

5.4 The test level based on the actual measurement data shall be prior if available.

5.5 Refer to ISO 10531 for handling and stability test of the unit load.

 

Table 1 (continued)

© ISO 2019 – All rights reserved 3

oSIST prEN ISO 4180:2019

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 4180:2020
https://standards.iteh.ai/catalog/standards/sist/051f9d0a-4859-4b9f-a978-

b17f546e42b6/sist-en-iso-4180-2020



 

ISO/DIS 4180:2019(E)
 

Ta
bl
e 
2 
—
 S
el
ec
ti
on
 g
ui
de
 fo
r 
te
st
 it
em

 a
nd
 te
st
 le
ve
l

Sy
m
bo
l

Te
st
 it
em

Gu
id
e 
fo
r 
se
le
ct
io
n 
of
 te
st

Te
st
 m
et
h-

od
s

Ty
pe
 o
f h
az
ar
d

Ex
am

pl
es
 o
f t
he
 p
ro
du
ct

Tr
an

sp
or

t

A1
Ve

rt
ic

al
 ra

nd
om

 v
ib

ra
tio

n 
te

st
 in

 g
en

er
al

 
tr

an
sp

or
ta

tio
n

Ve
rt

ic
al

 v
ib

ra
tio

n 
or

 s
ta

ck
in

g 
lo

ad
 in

 g
en

-
er

al
 tr

an
sp

or
ta

tio
n 

A)

—
   E

le
ct

ri
c,

 e
le

ct
ro

ni
cs

 o
r m

ec
ha

ni
ca

l p
ro

du
ct

s

—
   H

ig
h 

pr
ec

is
io

n 
su

rf
ac

ed
 p

ro
du

ct
s

—
   P

ow
de

r o
r g

ra
nu

la
r p

ro
du

ct
s

6.
4.

2

A2
Si

nu
so

id
al

 v
ib

ra
tio

n 
te

st
 in

 g
en

er
al

 tr
an

s-
po

rt
at

io
n

6.
4.

3

A3
Ra

nd
om

 v
ib

ra
tio

n 
te

st
 in

 ro
ug

h 
ro

ad
 

tr
an

sp
or

ta
tio

n
Re

pe
tit

iv
e 

sh
oc

k 
by

 p
oo

r r
oa

d

6.
4.

4

A4
Si

nu
so

id
al

 v
ib

ra
tio

n 
te

st
 in

 ro
ug

h 
ro

ad
 

tr
an

sp
or

ta
tio

n
6.

4.
5

A5
Vi

br
at

io
n 

te
st

s a
t f

ix
ed

 lo
w

 fr
eq

ue
nc

y
IS

O 
22

47

A6
St

ac
ke

d 
vi

br
at

io
n 

te
st

Va
ri

ab
le

 c
om

pr
es

si
on

 b
y 

vi
br

at
io

n 
du

ri
ng

 
tr

an
sp

or
ta

tio
n

6.
4.

6

H
an

dl
in

g

B1
Fr

ee
-fa

ll 
te

st
H

um
an

 h
an

dl
in

g
—

   E
le

ct
ro

ni
c c

om
po

ne
nt

 o
r p

ro
du

ct
 w

hi
ch

 h
as

 
m

ec
ha

ni
ca

l s
tr

uc
tu

re

—
   L

iq
ui

d 
or

 se
m

i-l
iq

ui
d 

pr
od

uc
t

—
   L

iq
ui

d,
 se

m
i-l

iq
ui

d,
 p

ow
de

r o
r g

ra
nu

la
r p

ro
d-

uc
ts

 w
hi

ch
 a

re
 w

ea
k 

to
 sh

ar
p 

ite
m

—
   P

re
ss

ur
e 

se
ns

iti
ve

 p
ro

du
ct

, p
ow

de
r o

r g
ra

nu
la

r 
pr

od
uc

ts

6.
5.

2
B2

Ro
ta

tio
na

l d
ro

p 
te

st
M

ac
hi

ne
ry

 h
an

dl
in

g
6.

5.
3

B3
H

or
iz

on
ta

l i
m

pa
ct

 te
st

H
or

iz
on

ta
l i

m
pa

ct
 d

ur
in

g 
ha

nd
lin

g 
or

 
tr

an
sp

or
ta

tio
n

6.
5.

4

To
pp

lin
g 

te
st

To
pp

lin
g 

du
ri

ng
 h

an
dl

in
g

IS
O 

87
68

Ro
lli

ng
 te

st
Ro

ug
h 

ha
nd

lin
g 

by
 ro

lli
ng

IS
O 

27
86

St
or

ag
e

C
Co

m
pr

es
si

on
 te

st
St

ac
ki

ng
 p

re
ss

ur
e 

in
 w

ar
eh

ou
se

Co
nt

ai
ne

r f
or

 w
ar

eh
ou

se
 s

to
ra

ge
 a

nd
 p

ro
du

ct
s

6.
6

Cl
im

at
e

D1
Te

m
pe

ra
tu

re
 a

nd
 h

um
id

it
y 

en
vi

ro
nm

en
-

ta
l t

es
t

H
ig

h 
te

m
pe

ra
tu

re
 w

ith
 lo

w
 h

um
id

it
y

D
ef

or
m

at
io

n 
or

 c
ra

ck
in

g 
by

 th
e 

hi
gh

 te
m

pe
ra

tu
re

6.
7

H
ig

h 
te

m
pe

ra
tu

re
/H

ig
h 

hu
m

id
it

y

—
   S

en
si

ti
ve

 to
 c

or
ro

si
on

—
   H

yg
ro

sc
op

ic
 p

ro
du

ct

—
   M

ol
d,

 s
po

il,
 d

eg
ra

de

6.
7

Lo
w

 te
m

pe
ra

tu
re

D
eg

ra
da

tio
n 

by
 c

on
tr

ac
tio

n 
or

 e
m

br
it

tle
m

en
t

6.
7

D2
Lo

w
 p

re
ss

ur
e 

te
st

Lo
w

 p
re

ss
ur

e
—

   F
ai

lu
re

, d
ef

or
m

at
io

n

—
   L

ea
k 

of
 th

e 
co

nt
en

ts
6.

8

W
at

er
 s

pr
ay

 te
st

Ra
in

W
et

 d
am

ag
e

IS
O 

28
75

B)

A)
 

Ra
nd

om
 v

ib
ra

tio
n 

ha
s p

ri
or

it
y.

B)
 

Te
st

 c
on

di
tio

n 
m

ay
 b

e 
sp

ec
ifi

ed
 b

y 
th

e 
ag

re
em

en
t o

f s
ta

ke
ho

ld
er

s.

4 © ISO 2019 – All rights reserved

oSIST prEN ISO 4180:2019

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 4180:2020
https://standards.iteh.ai/catalog/standards/sist/051f9d0a-4859-4b9f-a978-

b17f546e42b6/sist-en-iso-4180-2020



 

ISO/DIS 4180:2019(E)
 

Ta
bl
e 
3 
—
 E
xa
m
pl
e 
of
 h
az
ar
ds
 a
nd
 c
or
re
sp
on
di
ng
 te
st
 it
em

s

N
o.

Ac
ti
vi
ty

H
az
ar
d

Co
rr
es
po
nd
 te
st
 it
em

Se
le
ct
io
n 
of
 te
st
 

m
et
ho
d

1
Un

iti
za

tio
n 

at
 fa

ct
or

y
M

ac
hi

ne
 h

an
dl

in
g

Ro
ta

tio
na

l d
ro

p 
te

st
: B

2
6.

5.
3

2
Co

nt
ai

ne
r l

oa
di

ng
 b

y 
fo

rk
lif

t
M

ac
hi

ne
 h

an
dl

in
g

Ro
ta

tio
na

l d
ro

p 
te

st
: B

2
6.

5.
3

H
or

iz
on

ta
l i

m
pa

ct
 te

st
: B

3
6.

5.
4

3
Tr

an
sp

or
t t

o 
po

rt
15

0 
km

, p
av

ed
 ro

ad
, b

y 
tr

ai
le

r
Ve

rt
ic

al
 ra

nd
om

 v
ib

ra
tio

n 
te

st
: A

1
6.

4.
2

4
St

or
ag

e 
at

 p
or

t
M

ax
im

um
 s

ta
ck

 h
ei

gh
t: 

2,
4 

m
Co

m
pr

es
si

on
 te

st
: C

6.
6

5
Lo

ad
 to

 c
on

ta
in

er
 sh

ip
M

ac
hi

ne
 h

an
dl

in
g

Ro
ta

tio
na

l d
ro

p 
te

st
: B

2
6.

5.
3

H
or

iz
on

ta
l i

m
pa

ct
 te

st
: B

3
6.

5.
4

6
Tr

an
sp

or
t b

y 
sh

ip
Vi

br
at

io
n

Ve
rt

ic
al

 ra
nd

om
 v

ib
ra

tio
n 

te
st

: A
1

6.
4.

2
M

ax
im

um
 s

ta
ck

 h
ei

gh
t: 

2,
4 

m
Co

m
pr

es
si

on
 te

st
: C

6.
6

7
Un

lo
ad

 fr
om

 c
on

ta
in

er
 sh

ip
M

ac
hi

ne
 h

an
dl

in
g

Ro
ta

tio
na

l d
ro

p 
te

st
: B

2
6.

5.
3

8
Tr

an
sp

or
t c

on
ta

in
er

 to
 w

ar
eh

ou
se

3 
00

0 
km

, p
av

ed
 ro

ad
, b

y 
tr

ai
le

r
Ve

rt
ic

al
 ra

nd
om

 v
ib

ra
tio

n 
te

st
: A

1
6.

4.
2

H
or

iz
on

ta
l i

m
pa

ct
 te

st
: B

3
6.

5.
4

9
St

or
ag

e 
op

er
at

io
n 

by
 fo

rk
lif

t

St
or

ag
e 

at
 w

ar
eh

ou
se

M
ac

hi
ne

 h
an

dl
in

g
Ro

ta
tio

na
l d

ro
p 

te
st

: B
2

6.
5.

3
H

or
iz

on
ta

l i
m

pa
ct

 te
st

: B
3

6.
5.

4
M

ax
im

um
 s

ta
ck

 h
ei

gh
t: 

5 
m

Co
m

pr
es

si
on

 te
st

: C
6.

6
Te

m
pe

ra
tu

re
/H

um
id

it
y

Te
m

pe
ra

tu
re

 a
nd

 h
um

id
it

y 
en

vi
ro

nm
en

ta
l  

te
st

: D
1

6.
7

10
D

e-
ba

nn
in

g 
at

 w
ar

eh
ou

se

Re
lo

ad
 to

 lo
ca

l d
is

tr
ib

ut
io

n 
tr

uc
k

M
an

 h
an

dl
in

g
Fr

ee
-fa

ll 
te

st
: B

1
6.

5.
2

11
Tr

an
sp

or
t t

o 
fin

al
 d

es
ti

na
tio

n
Pa

rt
ly

 u
np

av
ed

, t
ru

ck
Ra

nd
om

 v
ib

ra
tio

n:
 A

1
6.

4.
2

Ra
nd

om
 v

ib
ra

tio
n 

te
st

 in
 ro

ug
h 

ro
ad

 tr
an

sp
or

ta
tio

n:
 A

3
6.

4.
4

Pa
rt

ly
 a

ir
 c

ar
go

Lo
w

 p
re

ss
ur

e 
te

st
: D

2
6.

8
12

Un
lo

ad
in

g 
at

 fi
na

l d
es

ti
na

tio
n

M
an

 h
an

dl
in

g
Fr

ee
-fa

ll 
te

st
: B

1
6.

5.
2

© ISO 2019 – All rights reserved 5

oSIST prEN ISO 4180:2019

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 4180:2020
https://standards.iteh.ai/catalog/standards/sist/051f9d0a-4859-4b9f-a978-

b17f546e42b6/sist-en-iso-4180-2020


