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services carried out by independent certification bodies.

T tat 'y i
FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of ¢E€’ is to pro
ternational co-operation on all questions concerning standardization in the electrical and electronic field
his end and in addition to other activities, IEC publishes International Standards, Techhical Specificat]
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interg

the subject dealt with may participate in this preparatory work. Internatiohal, governmental and

overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordahce” with conditions determine|
greement between the two organizations.

he formal decisions or agreements of IEC on technical matters expresS,as nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical' committee has representation fro
terested IEC National Committees.

EC Publications have the form of recommendations for intérnational use and are accepted by IEC Nat
ommittees in that sense. While all reasonable efforts are) made to ensure that the technical content of
ublications is accurate, IEC cannot be held responsible for the way in which they are used or for
isinterpretation by any end user.

ansparently to the maximum extent possibleNin their national and regional publications. Any diverg
etween any IEC Publication and the corresponding national or regional publication shall be clearly indicat|
he latter.

FC itself does not provide any attestation® of conformity. Independent certification bodies provide confo
ssessment services and, in some ar€as, access to IEC marks of conformity. IEC is not responsible fof

Il users should ensure that they. have the latest edition of this publication.

embers of its technical committees and IEC National Committees for any personal injury, property dama
ther damage of any_fiature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn“to the Normative references cited in this publication. Use of the referenced publicatio
dispensable/or the correct application of this publication.

ttention“is-drawn to the possibility that some of the elements of this IEC Publication may be the subij¢
atentrights. IEC shall not be held responsible for identifying any or all such patent rights.
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This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60721-3-2 has been prepared by IEC technical committee 104:
Environmental conditions, classification, and methods of test.

This third edition cancels and replaces the second edition, published in 1997, and constitutes
a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) Clause 1: reworded and added handling.

b) [Clause 2: updated normative references.
c) [Clause 3: updated definitions.

d) [Clause 4: reworded and simplified.

e) [Clause 5: revised and updated. Several classes have been replaced by)completely| new
classes based on the use of new information obtained from referenced JTechnical Repagrts.
f) |[Table 1 through Table 5: updated.

g) [Table 6 deleted.

h) [Old annexes A to C removed except Clause A.3 that is incorporated in Clause 0.
i) [New Annex A.

Thel text of this International Standard is based on the following documents:

FDIS Report on voting
104/773/FDIS 104/783/RVD

Fulllinformation on the voting for the apptaval of this International Standard can be found in
the freport on voting indicated in the above table.

This document has been drafted in-accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC.:60721 series, published under the general title Classificatiop of
envfronmental conditions, €an be found on the IEC website.

Thel committee has decided that the contents of this document will remain unchanged until
the |stability date (indicated on the IEC website under "http://webstore.iec.ch" in the data
related to the spécific document. At this date, the document will be

e feconfirmed,
e Wwithdrawn,

e f[eplaced by a revised edition, or

e amended.

The contents of the corrigendum of November 2018 have been included in this copy.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.



http://webstore.iec.ch/
https://iecnorm.com/api/?name=1be3da20793c1ee1d96819d946bb3b38

This
to w
mad

The
acc

The
tran|
pac

unp

yertical-transport handling equipment: cranes, transport lifts, cableways, persons;

-5- IEC 60721-3-2:2018 RLV © IEC 2

CLASSIFICATION OF ENVIRONMENTAL CONDITIONS -

Part 3-2: Classification of groups of environmental parameters
and their severities —
Transportation and handling

018

'Scope and object

part of IEC 60721 classifies the groups of environmental parameters and their'sever

hich a product is subjected while being transported-frem-one-place-to-aneotheratter b9
le ready for dispatch from- the manufacturing factory and handled.

most commonly used methods of transportation and handling have”been taken
punt, including the following:

road transport: cars,-lerries, trucks—animals,—conveyeors;
rail transport: trains, trams;-conveyors;

vater transport, inland and maritime: ships;-hovercrafiecoryveyers;
bir transport: aircrafteonveyeors, jet, propeller, helicopter;

Conveyors;
hand trollies.

environmental conditions specified inxthis document are those
sported that the product can be expased to while transported and handled. If the produ
aged, the environmental conditions apply to the package containing the product.—

bre—conditions,—which—may—be harmful toproducts,—are—included: If the produc

bckaged, the environmental conditions apply to the product.

ditions for storage are given in IEC 60721-3-1.
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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.

IEC
and

60721-1, Classification of environmental conditions — Part 1: Environmental parame
their severities

ters
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Terms and definitions Q
the purposes of this document, the terms and definitions given in %%0721-1 and
wing apply. N

fesses:

EC Electropedia: available at http://www.electropedia.org{(/
SO Online browsing platform: available at http://www.iSb.org/obp

dther-protected N\

and IEC maintain terminological databases for use in stané\jization at the following

the

3.2
non
The
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A product may be subjected to a range of environmental conditions during its lifetime. These
conditions have been separated into classes described in IEC 60721-3-0. The classes given
may be used for defining the maximum short-term environmental stresses on a product.
However, they do not provide information regarding the long-term or total lifetime
environmental stresses a product may experience. This means that no reliability or lifetime
assessment is possible based on these classes alone. Refer to IEC 60721-2 (all parts) and
applicable technical reports (IEC TR 62130, IEC TR 62131-2, IEC TR 62131-3,
IEC TR 62131-4 and IEC TR 62131-5) for further information on actual environmental
conditions.

A product may be simultaneously exposed to a number of environmental parameters. For
example, solar radiation and temperature, temperature and humidity, as well as vibration jand
temperature change. Combinations of the environmental parameters given may inc the
stres effect on a product. Therefore, combined conditions should be considered in @e;ign
and|evaluation of a product. N
D

Proflucts should be designed to survive and operate in different environmen&s.. Basically, they
will pe affected by environmental influences in two ways: s’

’

— py the effects of short-term extreme environmental conditions/@vch may directly cquse
malfunction or destroy the product; Q

— py the effect of long-term subjection to non-extreme envi ental stresses which may
slowly degrade the product and finally cause malfunction Qg-zstruction of the product.

Short-term extreme environmental conditions may occm@s\at any time in a product's lifg. A
product may be unaffected by an extreme condition &n it is new but fail when it is subje¢ted
to tIe same condition after being used for a long p?e of time due to the effect of ageing. [The
ordgr in which the environmental conditions are 3@ ted may affect the results of an evaluation.

It i important for the product speci‘@ion, when referring to a certain classg| in
IEC|60721-3 (all parts), to define whether product is required to be capable of operating or
only to survive without permanent dam when being exposed to the conditions described by
the flass. 4\

O
The] environmental classes m %e used as a basis for the selection of design and |test
severities  with respect Othe consequence of failure. Information contained| in
IEC|60721-3 (all parts) ma(_be used as a means to help establish expected requirementq for
use| storage, transportation, etc., and in the development of relevant specifications. [The
seldcted severities @ for testing should attempt to produce the effects of the adtual
environment. C)

EXAMPLE 1 A@emperature test on a heat dissipating product is designed to simulate the thermal effecct of
subjgcting a uct to conditions of high air temperature, solar radiation and other possible heat soyrces
depgndent application.

EXAM In a mechanical shock test, the product can be subjected to mechanical shocks of simple gulse
shape .g., half-sine), while the actual conditions cannot be described by such simple pulses.

It is recognized that extreme or special environmental conditions may exist which require
consideration of severities that are not addressed by this document.

5 Classification of groups of environmental parameters and their severities

5.1 General

A—limited number of classes for climatic conditions (K), special climatic conditions (Z),
biological conditions (B), chemically active substances (C), mechanically active substances (S)
and mechanical conditions (M) are specified.

See-alsoclause6-
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Thig classification allows for a number of possible combinations of envﬁg’nmental conditfons
whi¢h bear upon products wherever stored. It represents the r ’situation concerfing
wor|d-wide conditions of storage due to local influences of open-aif ¢timate, etc. For ceftain
envlronmental parameters, it has not yet been possible to specify@ntitative severities.

Forla given location or product, reference should be made to\ total set of classes as defjned

in 5]2 through 5.6, for example: 5\

5.2 K Climatic conditions \\(\

NOTE The classes defined in previous versi of this document have been replaced with new classes as a result
of rgcent efforts at collecting information regard
Repgrts referenced in this document. LA

3 .
2K13/2B3 S6/2M5

/
Z

ing climatic conditions. Those results are contained in Techpical

When selecting appropriate‘\@asses, attention should be paid to the fact that the climatic
confitions in weather-prote@;ed locations may depend on the open-air (non-weather-protecfed)
conflitions, especially air .temperature and solar radiation, and the type of transportgtion

enclosure. O

Thelfollowing conditions are specified in Table 1.

2K1[0 a qﬁ.to fully air conditioned enclosed transportation. Air temperature and hum|dity

é rol is used continuously to maintain the required conditions.
2K11 pplies to weather-protected transportation with limited temperature control and no
\ h||midity contral

2K12 applies to weather-protected transportation without temperature and humidity controls
in unventilated enclosures in arid, temperate, tropical and cold climates. Polar climate
is excluded. The product may be transported in heated, pressurized aircraft holds.

2K13 applies to non-weather-protected transportation in temperate, tropical, and cold
climates. Arid and polar climates are excluded.

2K14 applies to transportation in non-weather-protected transportation worldwide (including

arid and polar climates). This also includes transportation in unpressurized aircraft
holds. The product may be subjected to sea waves when being transported on open
decks of ships.
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Table 1 — Classification of climatic conditions

Environmental Unit Class

parameter 2K+ 2K2 2K3 2K4 2K5 2K5H | 2K5L | 2ke® | 2k7®
oo ale s s °c s -25 -25 -40 -85 -25 —c= +5 L
enclosures™
B e e
ai” N
e)-Change of °c Ne Ne +40/+5 | +40/+5 | +55/+5 | +55/+5 *49/—*5]\5@/-*5 +H55/+5

orature—air/water?

temq ; !"Q
A Rdlative-humidity,not- | % 75 75 95 95 95 95 (ﬁs,l/ 95 95
compHed with-rapid °c +30 +30 +40 +45 +50 *59(5’*45 +45 +50
temgerature-changes At
g)-Rblative humidity % No No 95 95 95 N oes 95 95
Fresmdity™ L
h)-Absolute humidity, glm® No No 60 60 ¢ \6o 80 60 60 80
R
o
air/al +70/+15 | +85/+15
coni
i)-Lof 30
o . s
e 30
surrd
H-Pr 15
n)-Rediati 600
o) Water from sources- 3
athoy .
el e
1) H
H-Fhe-hig!
giv{
2
and
3H
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Classification
Environmental parameter Unit Weather-protected Non-weather-
protected
2K10 2K11 2K12 2K13 2K14

a) Low air temperature °C +209) +5 -45 -45 -50

b) High air temperature °C +256) | +40 +70 +45°9) +509)

c) Low relative humidity ") % 20 5 4 4 4

d) High relative humidity ") % 75 85 100 100 100

e) Yow absolute humidity " g/m” 4 1 0,5 0,02 0\0 3

~
ity 1) 3
f) Hjgh absolute humidity g/m 15 25 29 35 <)\/35
g) Rate of change of temperature 2) °C/min 0,1 0,5 1,0 1,00 M1,
-——
. 3)

h) Yow air pressure kPa 70 70 70 .’"@ 30

i) Hlgh air pressure 3 kPa 106 106 106 r]’ .1(06 10

i iati 2 DN AS

j) Splar radiation W/m No No fb 1090 1090

L)

k) Heat radiation Not specified None None A o\n'e None Norle

I) Movement of surrounding air m/s 0,5 1’9'}-\Q> 1,0

m) fondensation Not specified No @ Yes Yes Yep

n) Hrecipitation (rain, snow, hail, etc.) Not specified Noc\\vNo No Yes Yep

o) Rain intensity mm/min )IOQ\ None None 3,3 3,3
o . 7) 7)

p) Qriving rain m/s ,\<\ ne None None

q) §now load kg/mz\\\< None None None 100 10

N
r) Lpw rain temperature %) °(5\\) None | None | None +5 +5
s) Water from sources other than rain Ng&ﬂcified No No Dripping 10) 10
. Water

t) Fprmation of ice and frost (including ) @mn specified No No Yes Yes Yep

fregze-thaw) Q\

u) Tlemperature shock \O Not specified No No Yes Yes Yep

" |The low and high relative hum@w levels are limited by the low and high absolute humidity, so that, |for
example, for environmental€3{ameters a) and c), or b) and d), the severities given in Table 1 do not ocfur
simultaneously. N

2) |Averaged over a peri time of 5 min.

3) |The value of 70 I&Qpresents a limit for open-air conditions, normally at an altitude of 3 000 m. In some
geographical areas) open-air conditions may occur at higher altitudes. Conditions in mines are hot
considered. é‘

4) |A coolin em based on non-assisted convection may be disturbed by adverse movement of surroundjng
air §

5) | This(rain temperature should be considered together with high air temperature b) and solar radiation j). The
<‘\ ing effect of the rain has to be considered in connection with the surface temperature of the product.

6) These are air-conditioned locations with a tolerance of 2 °C on stated temperature value.

7) If applicable, a special value should be selected based on expected transportation mode (e.g., lorry, open

decks of ships).

8) Thermal effect of solar radiation is included in the temperature.

9 Thermal effect of solar radiation is not included in the temperature.

10) Sources of water other than rain are encompassed by driving rain.
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B Biological conditions

No quantitative severity has been specified for the following conditions. The specified
parameters of Table 2 are typical, but may not be complete.

2B1 applies to transportation in areas without risks from mould growth and attack by

animals, or in compartments with environmental controls in place to prevent mould

growth and attack by animals.
2B2 applies to transportation in areas where mould growth and attacks of animals, except

termites, may occur.
2B3 applies to transportation in areas where attacks by termites may additionally omﬂ'

Table 2 — Classification of biological conditions Qy
%)
Environmental Unit Class ad
parameter 2B1 2B2 | n.(‘l/ 2B3
&
N\
b Class
iplogical parameter <
2B1 B2 | 2B3
\\ Presence of mould, fungus, etc.
N Nealigibl 5\\}' Presence of rodents and other animals
one egligible r\® harmful to products
k\\' ) excluding termites | including termites
&
4\

5.4 C Chemically active suE{s}@ces
The| contamination of the Cﬁi{&/al atmosphere is mainly caused by chemical emissions from
indystrial activities, motor-driven vehicles, and heating systems. A further chemical influenge is
cauped by aerosols of sea‘and road salts. Contamination may affect the product’s function [and
materials. The para rs shown in Table 3 are estimates based on information available at
the |time of publi@’;?n. It is recommended that reference be made to local or regipnal
info

Sesg

2C1

rmation spe@{o o an area of interest when establishing requirements.

Anne&)or additional information.

Qge?pplies to transportation and handling in rural and some urban areas with

industrial activity and moderate traffic. and areas where there is either no salt mig

2C2

2C3

low
t or

there are protections in place to protect the product from salt mist. This also applies to

handling indoors.

applies to transportation and handling in areas with normal levels of contaminants as
experienced in urban areas with industrial activity scattered over the whole area, or
with heavy traffic. This includes transportation in areas where salt mist is present
including maritime transport of containers but not transport on open decks of ships.

applies to transportation and handling in areas that are in the immediate vicinity of
industrial sources with chemical emissions, and transportation on open decks of
ships.
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Table 3 — Classification of chemically active substances

et Lk Slees
parameter 2614 262 263
a)-Sea-salts leas Lle el Cendie e el s
3
b)-Sulphur-dioxide mg/m o4 1.0 (0,3) 10 (5,0}
313
cmfm 0,037 0,37 (0,11 37 (1,85)
; 3
s e g 004 6-5 0-H 10 3-09
o33 00074 026 AW alwi RY Z.4 LD \
8644 . -6+ =24
; 3
d)-Nitrogen-oxides- mglm 04 1,0 (0.5) 10 \y,r)
B e
| em3m3 0052 052 (0-26) 5 00‘/1 38\
rlont valuesof ; 0,52 (0,26) 52~(—(1-86)
i ®
nitrogen-dioxides)
3
3
e)-Ofone mghm 004 04 (0;05) ‘n 03 1
313 N
cmfm 0,005 0,05 (0-028) |, ; 45)
. 3 n)
SR e e e g o4 05 0+ r\’ 5:0 =4
em®im® 0,066 4943—%\&9 / 3:3 (0;46)
3
g)-Hydrogen-fluoride mghm 07003 40—03—@0—1-) 20 1
emd3/m® 00036 49(#’—(-9—9—1-2—) 2.4 (0,12)

PEY T L E

C\ Class
Epvironmental Unit!) - 2C1 2C2 2C3
parameter @ - - -
Maximum Maximum Maximuin
Mean value 2) Mean value 2
Ch value value value
a) Splt mist to &\‘\,None No Yes Yes
inclyde sea andQF
road salts
b) Saltwa{e‘ﬁ None No No Yes
) sn@}ﬁioxide mg/m3 0,1 0.3 1,0 5.0 10
cm®/m° 0,037 0,11 0,37 1,85 3,7
d) Hydrogen mg/m3 0,01 0,1 0,5 3,0 10
Iphid
suipmiae cm?3/m3 0,0071 0,071 0,36 2,1 7,1
e) Hydrogen mg/m3 0,1 0,1 0,5 1,0 5,0
hlorid
enoride cm?3/m3 0,066 0,066 0,33 0,66 3,3
f) Hydrogen fluoride mg/m3 0,003 0,01 0,03 0,1 2,0
cm®/m?3 0,0036 0,012 0,036 0,12 2,4
g) Ammonia mg/m3 0,3 1,0 3,0 10 35
cm®/m?3 0,42 1,4 4,2 14 49
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h) Ozone mg/m?3 0,01 0,05 0,1 0,1 0,3
cm®/m?3 0,005 0,025 0,05 0,05 0,15
i) Nitrogen qxides mg/m3 0,1 0,5 1,0 3,0 9,0
ot values of | cméIm? 0,052 0,26 0,52 1,56 4,68
nitrogen dioxide)

) The values given in cm3/m® have been calculated from the values given in mg/m? referenced to a temperature
of 20 °C and a pressure of 101,3 kPa. The table uses rounded values.

2) Mean values are expected long-term values. Maximum values are limit or peak values occurring over a period

of time that is typically not more than 30 min per day.

5.5| S Mechanically active substances %Q}/
NOTE The classes defined in previous versions of this document have been replaced with new @ses as a result
of repent efforts at collecting information regarding mechanically active substances. (l/
Dugt and sand are classified together, as the effects caused by these env.'ﬂjgﬁ‘uental conditjons
are [similar. These conditions are specified in Table 4. N
281 applies to transportation and handling where precautions @e been taken to minimize
the presence of dust and sand. ©
2S5 applies to transportation and handling with Iim@*‘precautions to minimize |the
presence of dust and sand such as enclosed trangQ .
2S6 applies to non-enclosed transportation and anging in close proximity to dust jand
sand sources without special precautions to@ imize the presence of dust and sand.
287 applies to transportation and handling inQ\r as with driven dust and sand.
Table 4 - Classification q&@\achanically active substances
QO
Environmental Ynit . r>.® Class
&7
a)-Shnd-in-air gt [ No 04 10
s
b)-Di mgi(m-h) No 3.0 3.0
Y
QA
X Class
Environmental pﬁgmeter Unit
<\ 281 285 256 287"
L in air PN 3
a) $and in al;\_')Q~ mg/m None 30 300 1 000
i 3
b) Dust III'% mg/m None 0,2 5,0 15
c) bu (3 dimentation rate) mg/(m?-h) None 15 40 80
AN
1) if appiiba'uiv, =) D}Jt:b;di vaiuv biluuiu' IUU bvivutcu' IUdbUU‘ UTl \:)\pcbib‘u‘ tldllbpultdﬁull IIIUdU.
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5.6 M Mechanical conditions

NOTE The classes defined in previous versions of this document have been replaced with new classes as a result
of recent efforts at collecting information regarding mechanical conditions. Those results are contained in Technical
Reports referenced in this document.

Mechanical conditions described in this document encompass those conditions that may exist
during transportation and handling. The conditions do not represent test severities. Vibration
and mechanical shock environments are depicted in Figures 1 and 2, respectively, and
described in Table 5.

2M apphes—to—handling—transport—by—ral—river—sea—al—{jotaireraft—onhs—and—road
transport using good vehicles on good roads. This category includes transp@t of
goods within ISO containers. \/
2M3 includes those conditions described by 2M4 plus road transport using r vehigles
and/or on poor roads as well as handling using trolleys with no suspen% .
2M¢g includes those conditions described by 2M4 and 2M5, plus transpoﬁé}air in prop¢ller
aircraft and helicopter. (bz
4
Table 5 — Classification of mechanical con%ﬁgﬁs
T machanical ecaonditione  aivan annly ta iteame nlacad Rr\%fho floor of tha tranchort
Fher—mechanical—conditions—given—apply—to—items—placed on—the—floor—of the—transpert
X
Environmental Unit (,u Class
parameter 2M1 O 2Mm2 2M3
S . . . \(
sinu$oidal— (‘\\}\
displlacement amplitude mm 35 0;\' 35 5
aceeleration amplitude ris? 105 10 15 20 4
freqjency-range Hz 2—9—97;@—299—599 2.9 9200 200-500 |2-8—8-200— 2(0-500
S . . . i A\‘J
randpm™— «O
acceleration-spectral- m’zl-sg\lj\—gé 4+ 93 34
freqjencyrange W2 [40-200 2002000 [10-200 200-2000— {10200 20012000
[ ; — "
Sheek—ﬁespense—speeh@\—/
typefi- > ris? 100 100 300
Sheek—m%pen@eem
typefh- Pis? Ne 300 1000
o
mass-tess-than20-kg " L 12 15
mass 20-kg to-100 kg m 025 150 12
mass—more-than-100-kg " [SF3 = [aB S
mass-less-than20-kg Nene TFoppling-around-any-of the-edges
mass 20 kg to-100 kg None No Toppling around-any of the edges
BT e leas Lle Lle B
the edges
) Rolling._pitohing:
angle® degree Ne +35 +35
period s No 8 8
g)-Steady-state-acceleration | mis? 20 20
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) Class
Environmental |yt
2M4 2M5 2M6 A
a) Qtationary Qy
vibrption, %
random: (\\:\
accgleration (m/s?)?/ | 102 1,0 0,5 30 3,0 1 10.(1/ 5
power spectral Hz ‘
denpity (b'
ﬁrequency range Hz 2to3 10 to 50 to 2 to 10 to | 500 to (‘l'/\S to 200 500 to 2 POO
) 20 2 000 3 20 2000
([QN
A\
b) Non- Figure 2 Curve 4 Figure 2 Cur, (\b Figure 2 Curve 3
statjonary . ) ) . . .
vibrhtion (equivalent to a half sine (equivalent t@alf sine (equivalent to a half siphe
inciding pulse of 100 m/s? and pulse of 300"wi/s? and pulse of 300 m/s? anfi
shokk-3) 11 ms duration) 11 m ration) 11 ms duration)
Shogk 14) Q
\\Q
\\
Shokk 24) Figure 2 Curve 2 X’}} Figure 2 Curve 1 Figure 2 Curve 1
(equivalent to a half s@" (equivalent to a half sine (equivalent to a half sipe
pulse of 300 m/s2 and®&ms | pulse of 1 000 m/s2? and pulse of 1 000 m/s2 afd
duration 6 ms duration) 6 ms duration)
<
&
c) Free fall: A
xo'o
mags less than m \{‘ 125 1,2 1,5
20 Kg - O
N\
mags 20 kg to m OY o025 1,0 1,2
100]kg & R
mags more than m §; 0,1 0,25 0,5
100]kg
@
d) Tloppling: Q ’
mags less th None Toppling around any of | Toppling around any of|the
20 K the edges edges
g Toppling around any of the g g
mags Q/Cg’to edges Toppling around any of|the
1005]k§\ Toppling around any of edges
the edges -
mass more than No Toppling around any of the
100 kg edges
No
No

e) Rolling, degrees No +35 +35
pitching:
angle® period No 8 8
f) Steady-state m/s? 20 20 20
acceleration
g) Static load kPa 5 10 10
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Class
Environmental

Unit
parameter

2M4 2M5 2M6

) When transport only occurs by rail, river, sea and road, the upper frequency considered may be reduced to
500 Hz for products that are not sensitive to vibration excitations above 500 Hz.

2)  The low frequency stationary vibration random component arises from the influence of land vehicle suspension

systems. The component is included for design purposes but is not always included in vibration test
specifications.

3) For land vehicles, these shocks can occur simultaneously with the stationary vibration random conditions.

4)  Both shocks would normally be used to encompass different aspects of the shock environment.

5 An angle of 35° may only occur temporarily. An angle of up to 22,5° can be reached for long periods,df. timg.

S
P
3 100
q [ Stationary vibration, random
3 2M6
g - A d — 2M5
ke \ — 2 M4
g \
& 10 'E -\ A Y \ &
T [ NN .
g [ v
q \
g \
'E \
a4 1 \
d \
[¢
q
i
0’1 A i ------: i i ------: i i ------: A L ------: »
1 10 100 1000 10 000
Frequency (Hg)

IHC

Figure 1 — Consolidation of vibration conditions
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10 000 ¢ 3 Non-stationary vibration including shock

Shock responsé spectrum
Q=10

1000+¢ 2M5 | 2M6 (curveT)
S~ }_ 2M4 (curve?2)
2M5 / 2M6 (curve3)
100 ¢
1 10 100 1000 10 000 100 000
Resonator frequency (Hz)
IEC
Velocity change (m/s) 5 2 1 0,5 0,2 01
100004 ————————————— F———T———=—rrro = o ANT 3 T

- I |

[ Shock response spectrum !

Q=10 !

|

|

|

|

|

1000+ |

- !

. |

2M4 (curve?2) !

2M5 / 2M6 (curve3) |

~ : I

e I I

100+ "I ——————— !

L [ I |

P | I

744 | |

| | |

v | | |

A | | |

1 | | |

| | : | |

L : Non-stationary vibration including shock |
10 ./.’= aa —— ......5 — ......é —— ......z -

1 10 100 1000 10 000 100 000

Resonator frequency (Hz)
1TEC

Figure 2 — Consolidation of mechanical conditions
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Extremely Cold

Cold Temperafe

Warm Temper|ate
Warm Dry

Mild Warm Dry
Extremely Wafm Dry
Warm Damp |

Warm Damp, Fquable

Unit
Cold

|



https://iecnorm.com/api/?name=1be3da20793c1ee1d96819d946bb3b38

IEC 60721-3-2:2018 RLV © IEC 2018

- 22 —

-
W %\ 3 % & * * IS % % * %
% %% 3 % Wm * X kX IS % % * %
q
3 4 28 |~ 4 3
q
N g 2 2 X 3 2
ajqenbs ‘dwieq uuepm x X X X X X
| dweq uuem x X X X X X
1q wlem Aawenxg x X %X X x
fuq waem puw % X X X x %
| fugwsem x X %X X X X
A
oreieduia) uepm x x x x X X o x X kX X %
by
5’4
efesedwal pjoo x x * x X X *Mv * X % X X
ya
7
| PIOO x x x x X \fU x x x %
R
Hl00 Aeweuxg x x x x X X @\J x X X
N ob
| wn | o % 9 Q . HeE P
L B d
o - +b
Mw s kS 2 N T N\ N mw o
< | &E B -5 7 T D D55 D o ol o q
|l E2T| O i X - g p FED o IR D K & 24P
ldF | L o] =+ o T H2y e & P ha T 9 o) q
IIEdolE @ 2303 o THE 0 & 5D gogdd q 3.4
(L2247 = TP g2 $ 129 & I &3 DL d i E b ¥ &
JdF|ES 3% [l ¢ &9 d LT P 3 F ¢ 3G 23S 4 b - P
dol22a|2- mu A TG 59 .“w T 0. T T d mN ERin m “hd . 289
q 5 ¢ = | <p ST oL D52 ED 3 3 TOFF|FT D S MV ] 3 28
P | [ 4] P 2l @ F 9T | 32T D = 3] ¢
q5|o 2 ..m“ ;S PEEPE| LT £ T ot | T oL B[ La [ \lo & IMW 5
D =5 A Tl I O = = s T s T . R
Qe lle 2 2LELE 5000503252 (2202(228000(2 : e
Qg|a.L &l & 8B glgrEdaE | XEELE| 02302332 F o Fq
-~ q OOl =] i) PO PPP T EPOPTH| NP I|F DR g SO F F Q| = - o es
o2|ad 8| d i T 2030 |FFToF bl Dot |ddEFL(daEEL| T 5 ©



https://iecnorm.com/api/?name=1be3da20793c1ee1d96819d946bb3b38

x| Q| x| x x @ | x| * x| % x MMEIGIEIEIES x| %
%V%xx x Qx| x x x| x x x| x|od| x| x| x x| x
AL

2018 RLV © IEC 2018

P

X
X
X
No | No [ 600 | 600 | 600 | 600|| 600
X
X
1
X
X

IEC 60721-3-2

- 23—

2K1 | 2K2 | 2K3 | 2K4 | 2KS | 2K5H | 2K5k

kPa (70 |70 [ 70| 70 | 30 | 30 | 30

kPa/min| No | No | No | Ne

mis | Ne [ Ne | 20 | 20
*

W2

%

mis | No | Ne
%

Nene | No | Ne
%

G5

a

unpressurized-aircraft holds
SSUHZeCahl

S—tO0-WHRG

ROt+-SUBject

atic-areas
areasS

att

HOWAHGE-GCr

CWHRG

H-SP

t

-preciphad

-preciphad

aciad

st solarradiation

tHHOU

Hry

aciad

X
X
o

N
X
X

Nwm? | 700 | 700 [1120] 4420 | 1420 | 1120[ | 1120

X
X
X

rarraca R

=S

b\

o

ocitv)

Z
4
q g
k: E d O
3 ks . 3
m q q q g m
E g g g 4 ,
3 3
KK 9 & |4 > |7
D9 § d g q g
|9 g K i q .
&3 “ q d q K I
5| 3 q d d 4 q n
T 4 - 9 5
HEE 5 |8 5 |1 N
3 q
SHERE: g2 |58 |2 712
b Blo| L 4 T | 2 IR 3 |7
bl 5| L T Y ) ) T|e q D .mﬁv
e g2l |5 % |9 EA Y 2| e
IEIEIF IR E: 2,12 21233 I ®
AR 1EIR I E: $8|e dleaold ol % ¢ o2
b | | €| D 4 = dF| & 3|l F|Q | g N &
5| d L | o T 2+ B | I o | T oL -
| P3| ¢ s 3 2g|2 AR EAK ?| & @ £
¥ < | F d q 9 r @ - - o € S s © | @ 8
£ || F D b Tl e E|l L 3| & ) Fandl 3
512 2] k) @ AR D XE|P & Fl || T u&s\
5| P 2| i Zlog|w g 35|93 |w @ Sl PG
] 9 £ 9 J 9
Elo| || B |Pd|g|F|[2F|DF | 4 O & 2l o|®|E o
- holll 1 L |+ + d «0 P+ d e @D | & = [ | & o L
b <. 3| @ & & L o d Q Q & Q -~ [ORON . @ Y = & by
Fl 2| 6| % tle x| Y| L) oo | S| || dF| % b| 3|1 T o
2P|l 0G| ||l P 2G| |2 oF|=2FH| P L)lo|e|E|Ea
AEA Y RN RN dg|d P S| L5 D ) R A A g
P 9|22 E ok as|aE| 088 |8E|S sl d|ld| 2| ¢ & ¢
o ||| E5|dF| 2| S| TL|5F || E|2O|5F| & El D &b S NN
3| S| B EE|FT|E[E|2F|2 AR P AR AR NEIE:
o g2 TH|TY SlIlEg| S| 5T (S22 bl I [ IR R B I R I
PlOo|E[F| P0G 0| TE|DD| D[P L | DD & I el p|l |22 %
AHHEREEIER IR IR IR R IR I IE R IR E D I I F I I A 1K IR SE:
[ b |24 ] T2 | T 5 T3 N D1 2=z|Q| 2|7
L2525 5|58 o) o P2l |x IR IR AN R IR A
13| L2 2 3P(F |20 |02 | (225|002 L LOJ G 2 = R IO (R
Z|w|X|E[([0d|nZ|fd|Zzs |2 | E|Z2[S2[22| £ T|o|lad|d|de|R|E|E



https://iecnorm.com/api/?name=1be3da20793c1ee1d96819d946bb3b38

- 24 - IEC 60721-3-2:2018 RLV © IEC 2018



https://iecnorm.com/api/?name=1be3da20793c1ee1d96819d946bb3b38

- 25— IEC 60721-3-2:2018 RLV © IEC 2018



https://iecnorm.com/api/?name=1be3da20793c1ee1d96819d946bb3b38

- 26 — IEC 60721-3-2:2018 RLV © IEC 2018

Conditi ‘ . c

2M1 2M2 2M3
shock response spectrum type |
peak-acceleration4- mis? 100 100 300
B e R e
peakacceleration4- mis® Neo 300 1000
lifttricks n%

N

&-Floo fall: rb'V
mas$-under20-kg m 025 '#é
mas$-20kg-to-100kg " 0,25 /\(14_9
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Annex A
(informative)

Chemically active substances

The values given in this classification have been taken from surveys over several years.
Maximum values are given, because direct influence of higher concentrations over a short
period of time normally causes more damage to material which cannot regenerate. Mean
values are given additionally, because their influence may be important for the long-term effect

on i
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con
locs
clag
valu
of t

req

une
sing
clas
locd
nan

con

nternal parts of the products.

practice, not all contaminants (parameters) classified in this document arey\pre

ing on
| situation, there are often higher values of one contaminant only. The va
s 2C1 will normally be experienced in rural areas and areas with low indgtﬁt
es specified for class 2C2 are experienced in urban areas. Thereforenth

nese two classes shall be considered as the requirements for thencombined effect o

aminants actually present increase simultaneously and homogeneously. De§

al activity.

parImeters stated. The severities of class 2C3, however, can 61, e combined as

irement for the combined effect of all parameters staﬁLO) in order to avoid
conomical overdesign. For that class, it is possible to selec
le parameters which might be relevant in the case of appli¢ation. If single parameter
s 2C3 are selected for the description of the chemi active substances present
tion, the severities of class 2C2 are valid for all othe%?parameters which are not spec
ed.

Chgmically active liquids and chemically active sc&% other than sea salts or road salts are

sidered in this document. s\\}
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CLASSIFICATION OF ENVIRONMENTAL CONDITIONS -

Part 3-2: Classification of groups of environmental parameters
and their severities —

Transportationand-handting——————
FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
Il national electrotechnical committees (IEC National Committees). The object of (IEC’ is to pro
international co-operation on all questions concerning standardization in the electrical and electronic field
this end and in addition to other activities, IEC publishes International Standards,Technical Specificat
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interq
in the subject dealt with may participate in this preparatory work. Interndtiomal, governmental and

overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordance with conditions determine
greement between the two organizations.

he formal decisions or agreements of IEC on technical matters express; as nearly as possible, an internat|
onsensus of opinion on the relevant subjects since each techpical committee has representation froj
terested IEC National Committees.

=i )

IEC Publications have the form of recommendations for interhational use and are accepted by IEC Nat
Gommittees in that sense. While all reasonable efforts are made to ensure that the technical content of
Hublications is accurate, IEC cannot be held responsible for the way in which they are used or for|
misinterpretation by any end user.

Ip order to promote international uniformity, IEC (National Committees undertake to apply IEC Publica
tfansparently to the maximum extent possible<in their national and regional publications. Any diverg
hetween any IEC Publication and the correspending national or regional publication shall be clearly indicat
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide confo
gdssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for
services carried out by independent/certification bodies.

All users should ensure that they have the latest edition of this publication.
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o liability shall attach to IEC or its directors, employees, servants or agents including individual experts| and

embers of its technical 'committees and IEC National Committees for any personal injury, property dama
dther damage of any—nature whatsoever, whether direct or indirect, or for costs (including legal fees)
gxpenses arising outwof the publication, use of, or reliance upon, this IEC Publication or any other
Hublications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publicatio
indispensabletfor the correct application of this publication.
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This third edition cancels and replaces the second edition, published in 1997, and constitutes a
technical revision.

This edition includes the following significant technical changes with respect to the previous

edition:

a) Clause 1: reworded and added handling.
b) Clause 2: updated normative references.
c) Clause 3: updated definitions.

d)

Clause 4: reworded and simplified.
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e) Clause 5: revised and updated. Several classes have been replaced by completely new
classes based on the use of new information obtained from referenced Technical Reports.

f) Table 1 through Table 5: updated.
g) Table 6 deleted.
h) OlId annexes A to C removed except Clause A.3 that is incorporated in Clause 5.

i)
The

New Annex A.
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text of this International Standard is based on the following documents:
rulros Report on votmng
104/773/FDIS 104/783/RVD

information on the voting for the approval of this International Standard can-be foun
report on voting indicated in the above table.

document has been drafted in accordance with the ISO/IEC Directives, Part 2.

5t of all parts in the IEC 60721 series, published under the géneral title Classificatio
fronmental conditions, can be found on the IEC website.

committee has decided that the contents of this document will remain unchanged

reconfirmed,
vithdrawn,
replaced by a revised edition, or

hmended.

contents of the corrigendum of\November 2018 have been included in this copy.

n of

intil

stability date indicated on the IEC website under(http://webstore.iec.ch" in the data
related to the specific document. At this date, the document will be

un
(0]

PORTANT - The 'colour.inside’' logo on the cover page of this publication indicat

tth it contains colours which are considered to be useful for the corré¢ct

erstanding of its\'contents. Users should therefore print this document using
our printer.
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CLASSIFICATION OF ENVIRONMENTAL CONDITIONS -

Part 3-2: Classification of groups of environmental parameters
and their severities —
Transportation and handling

018

'Scope and object

part of IEC 60721 classifies the groups of environmental parameters and their'sever
hich a product is subjected while being transported and handled.

most commonly used methods of transportation and handling have)'béen taken
bunt, including the following:
foad transport: cars, trucks;
rail transport: trains, trams;
vater transport, inland and maritime: ships;
pir transport: aircraft, jet, propeller, helicopter;
nandling equipment: cranes, transport lifts, cableways,-persons;
Conveyors;
nand trollies.

environmental conditions specified in this document are those that the product can
psed to while transported and handled.” If the product is packaged, the environme

Hitions apply to the package containing the product. If the product is unpackaged,
ronmental conditions apply to the product.

ditions for storage are givenin1EC 60721-3-1.

Normative references

ent constitutes.requirements of this document. For dated references, only the edition ©
ies. For undated references, the latest edition of the referenced document (including
ndments)applies.

60721-1, Classification of environmental conditions — Part 1. Environmental parame

and

ties

into

be
ntal
the

following documents are referred to in the text in such a way that some or all of their

ited
any

ters

their severities

3

Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60721-1 and the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

IEC Electropedia: available at http://www.electropedia.org/

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


http://www.electropedia.org/
http://www.iso.org/obp
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3.1
weather-protected
protected from the influences of meteorological conditions

3.2
non-weather-protected
not protected from the influences of meteorological conditions

4 General

A pfoduct may be subjected to a range of environmental conditions during its lifetime. THhese
conflitions have been separated into classes described in IEC 60721-3-0. The classes,g|ven
may be used for defining the maximum short-term environmental stresses on_ a{product.
However, they do not provide information regarding the long-term or total lifefime
env|ronmental stresses a product may experience. This means that no relialility or lifefime
assessment is possible based on these classes alone. Refer to IEC 60721-21all parts) |and
applicable technical reports (IEC TR 62130, IEC TR 62131-2, IEC TR 6213(1-3,
IEC|TR 62131-4 and IEC TR 62131-5) for further information on, actual environmental
conflitions.

A product may be simultaneously exposed to a number of environmental parameters. |For
example, solar radiation and temperature, temperature and humidity, as well as vibration [and
temperature change. Combinations of the environmental parameters given may increase|the
stress effect on a product. Therefore, combined conditions,'should be considered in the design
and|evaluation of a product.

Progucts should be designed to survive and operate in different environments. Basically, they
will pe affected by environmental influences in two ways:

— py the effects of short-term extreme €nvironmental conditions which may directly cguse
malfunction or destroy the product;

— by the effect of long-term subjection to non-extreme environmental stresses which may
5lowly degrade the product andcfinally cause malfunction or destruction of the product.

Short-term extreme environmental conditions may occur at any time in a product's lifg. A
product may be unaffected(®y-an extreme condition when it is new but fail when it is subje¢ted
to tie same condition after being used for a long period of time due to the effect of ageing. [The
order in which the envicohmental conditions are applied may affect the results of an evaluation.

It s importanty for the product specification, when referring to a certain class in
IEC|60721-3 (alkparts), to define whether the product is required to be capable of operating or
only to surviveswithout permanent damage when being exposed to the conditions described by
the glass:

The| environmental classes may be used as a basis for the selection of design and Jtest
severities with respect to the consequence of failure. Information contained in
IEC 60721-3 (all parts) may be used as a means to help establish expected requirements for
use, storage, transportation, etc., and in the development of relevant specifications. The
selected severities used for testing should attempt to produce the effects of the actual
environment.

EXAMPLE 1 A high temperature test on a heat dissipating product is designed to simulate the thermal effect of
subjecting a product to conditions of high air temperature, solar radiation and other possible heat sources
dependent on the application.

EXAMPLE 2 In a mechanical shock test, the product can be subjected to mechanical shocks of simple pulse
shapes (e.g., half-sine), while the actual conditions cannot be described by such simple pulses.

It is recognized that extreme or special environmental conditions may exist which require
consideration of severities that are not addressed by this document.
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Classification of groups of environmental parameters and their severities

General

A number of classes for climatic conditions (K), special climatic conditions (Z), biological
conditions (B), chemically active substances (C), mechanically active substances (S), and
mechanical conditions (M) are specified.

This classification allows for a number of possible combinations of environmental conditions

which bear upon products wherever stored.

It represents the real situation concerning
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ronmental parameters, it has not yet been possible to specify quantitative severities.

a given location or product, reference should be made to the total set of classes-as def
2 through 5.6, for example:

2K13/2B3/2C2/2S6/2M5

K Climatic conditions

FE  The classes defined in previous versions of this document have been replaced with new classes as a 1|
cent efforts at collecting information regarding climatic conditions. Those results are contained in Tech
rts referenced in this document.

en selecting appropriate classes, attention should be ‘paid to the fact that the clim
Hitions in weather-protected locations may depend.@n the open-air (non-weather-protec
Hitions, especially air temperature and solar¢sradiation, and the type of transporta
osure.

following conditions are specified in Table1.

0 applies to fully air conditioned-énclosed transportation. Air temperature and hum
control is used continuously te“maintain the required conditions.

1 applies to weather-protected transportation with limited temperature control and
humidity control.

in unventilated enclosures in arid, temperate, tropical and cold climates. Polar cli
is excluded. The product may be transported in heated, pressurized aircraft holds.

3 applies to-‘non-weather-protected transportation in temperate, tropical, and
climates. Arid and polar climates are excluded.

4 applies-to transportation in non-weather-protected transportation worldwide (inclu
arid_and polar climates). This also includes transportation in unpressurized airg
haolds. The product may be subjected to sea waves when being transported on o
decks of ships.

2 applies to weather<protected transportation without temperature and humidity conrlrols
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Table 1 — Classification of climatic conditions

Classification
Environmental parameter Unit Weather-protected Nc:)r:;v:::tt::r-
2K10 2K11 2K12 2K13 2K14

a) Low air temperature °C +20 8 +5 -45 -45 -50

b) High air temperature °C +256) | +40 +70 +45°9) +509)

c) Low relative humidity ") % 20 5 4 4 4

d) High relative humidity 1) % 75 85 100 100 10

e) ow absolute humidity ") g/m3 4 1 0,5 0,02 0,003

f) High absolute humidity 1) g/m3 15 25 29 35 35

g) Rate of change of temperature 2 °C/min 0,1 0,5 1,0 0 1,4

h) Ljow air pressure 3 kPa 70 70 70 70 30

i) Hlgh air pressure 3 kPa 106 106 106 106 10

i) Shiar radiation W/m? No No §) 1090 1090

k) Heat radiation Not specified None None None None Norle

I) Movement of surrounding air #) m/s 0,5 1,0 1,0 7 7

m) Condensation Not specified No No Yes Yes Yep

n) Rrecipitation (rain, snow, hail, etc.) Not specified No No No Yes Ye

o) Rain intensity mm/min None None None 3,3 3,3

p) Driving rain m/s None None None 7 7

q) §now load kgtm? None None None 100 10

r) Lpw rain temperature 5 °C None | None | None +5 +5

s) Water from sources other than rain Not specified No No D\;\ili;r::rg 10) 10

t) Fprmation of ice and frost (including Not specified No No Yes Yes Yep

fredze-thaw)

u) Tlemperature shock Not specified No No Yes Yes Yep

" |The low and high relative humidity levels are limited by the low and high absolute humidity, so that, |for
example, for environmental’ parameters a) and c), or b) and d), the severities given in Table 1 do not ocfur
simultaneously.

2) |Averaged over a fieriod of time of 5 min.

3) | The value of 70\kPa represents a limit for open-air conditions, normally at an altitude of 3 000 m. In some
geographical™areas, open-air conditions may occur at higher altitudes. Conditions in mines are hot
considered.

4) A‘ cagoling system based on non-assisted convection may be disturbed by adverse movement of surroundjng
air,

5 hisTaimtemperatureshoutd-beconsideredttogether with—high—aitemperatureb)—amdsotar radtatiom—The

cooling effect of the rain has to be considered in connection with the surface temperature of the product.
These are air-conditioned locations with a tolerance of +2 °C on stated temperature value.

If applicable, a special value should be selected based on expected transportation mode (e.g., lorry, open
decks of ships).

8) Thermal effect of solar radiation is included in the temperature.

9 Thermal effect of solar radiation is not included in the temperature.

10) Sources of water other than rain are encompassed by driving rain.
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B Biological conditions

No quantitative severity has been specified for the following conditions. The specified
parameters of Table 2 are typical, but may not be complete.

2B1 applies to transportation in areas without risks from mould growth and attack by
animals, or in compartments with environmental controls in place to prevent mould
growth and attack by animals.

2B2 applies to transportation in areas where mould growth and attacks of animals, except
termites, may occur.

qu GVP:IUQ tU tIGIIOPUIth;UII ;II dli'Tdo VVhUIU attau'r\o by tUIIII;tCO |||ay addltlunq“y UL Luul

Table 2 — Classification of biological conditions
Class
Biplogical parameter
2B1 2B2 | 283

Presence of mould, fungus, etc.

Presence of rodents_ and other animals

None Negligible harmful ta'products

excluding termites | including termites
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C Chemically active substances

contamination of the natural atmosphere is mainly caused by chemical emissions f
strial activities, motor-driven vehicles, and heating systems. A further chemical influeng
5ed by aerosols of sea and road salts. Contamination may affect the product’s function
erials. The parameters shown in Table 3 _are estimates based on information availabl
time of publication. It is recommended’ that reference be made to local or regi
'mation specific to an area of interest when establishing requirements.

Annex A for additional information.

applies to transportation and handling in rural and some urban areas with
industrial activity andumoderate traffic, and areas where there is either no salt mis
there are protections in place to protect the product from salt mist. This also appli€
handling indoors.

applies to tfansportation and handling in areas with normal levels of contaminant
experienced in urban areas with industrial activity scattered over the whole areg
with heavy traffic. This includes transportation in areas where salt mist is pre
including maritime transport of containers but not transport on open decks of ships

applies to transportation and handling in areas that are in the immediate vicinit
industrial sources with chemical emissions, and transportation on open decks
ships.
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Table 3 — Classification of chemically active substances

Class
Environmental i21) 2C1 2C2 2C3
Unit
parameter X ; ;
Maximum Maximum Maximum
Mean value 2) Mean value 2)
value value value
a) Salt mist to None No Yes Yes
include sea and
road salts
b) S :tVVGtUI Il‘lIUIIU Nu Nu \I Co
c) Splphur dioxide mg/m3 0,1 0,3 1,0 5,0 10
cm®/m?3 0,037 0,11 0,37 1,85 3,7
d) Hydrogen mg/m3 0,01 0,1 0,5 3,0 10
sulphide 3,3
cm®/m 0,0071 0,071 0,36 2,1 7.1
e) Hlydrogen mg/m3 0,1 0,1 0,5 10 5,0
chlofide 3,3
cm®/m 0,066 0,066 0,33 0,66 3,3
f) Hydrogen fluoride mg/m3 0,003 0,01 0,03 0,1 2,0
cm®/m?3 0,0036 0,012 0,036 0,12 2,4
g) Ammonia mg/m3 0,3 1,0 3,0 10 35
cm3/m?3 0,42 1,4 4,2 14 49
h) Ogone mg/m3 0,01 0,05 0,1 0,1 0,3
cm®/m?3 0,005 0,025 0,05 0,05 0,15
i) Nifrogen oxides mg/m3 0,1 0,6 1,0 3,0 9,0
(expressed in 3,3
equilalent values of cm3/m 0,052 0,26 0,52 1,56 4,68
nitrggen dioxide)
" The values given in cm3/m® have been calcufated from the values given in mg/m? referenced to a tempergture
¢f 20 °C and a pressure of 101,3 kPa. The'table uses rounded values.
2)  Mean values are expected long-term Values. Maximum values are limit or peak values occurring over a pgriod
¢f time that is typically not more than 30 min per day.
5.5| S Mechanically active substances
NOTE The classes defined in previous versions of this document have been replaced with new classes as a result
of refent efforts at cglleeting information regarding mechanically active substances.
Dust and sand{are classified together, as the effects caused by these environmental conditfons
are [similarsThese conditions are specified in Table 4.
251 applies to transportation and handling where precautions have been taken to minimize
the presence of dust and sand
2S5 applies to transportation and handling with limited precautions to minimize the
presence of dust and sand such as enclosed transport.
256 applies to non-enclosed transportation and handling in close proximity to dust and
sand sources without special precautions to minimize the presence of dust and sand.
287 applies to transportation and handling in areas with driven dust and sand.
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Table 4 — Classification of mechanically active substances

Class
Environmental parameter Unit
281 285 286 2s7?
a) Sand in air mg/m3 None 30 300 1 000
b) Dust in air mg/m3 None 0,2 5,0 15
c¢) Dust (sedimentation rate) mg/(m?-h) None 15 40 80

) If applicable, a special value should be selected based on expected transportation mode.

5.6

M Mechanical conditions

NOTE The classes defined in previous versions of this document have been replaced with new glasses as a result
of refent efforts at collecting information regarding mechanical conditions. Those results are cantained in Techhical

Rep

Meqd

rts referenced in this document.

hanical conditions described in this document encompass those caonditions that may gxist

during transportation and handling. The conditions do not representctest severities. Vibration

and
desgribed in Table 5.

2M4

goods within ISO

containers.

mechanical shock environments are depicted in Figures # and 2, respectively,

Table 5 — Classification of mechanical conditions

and

applies to handling, transport by rail, river, seafcair (jet aircraft only) and noad
transport using good vehicles on good roads. This category includes transpont of

includes those conditions described by 2M4 plus road transport using poor vehitles
and/or on poor roads as well as handling.using trolleys with no suspension.

includes those conditions described by 2M4 and 2M5, plus transport by air in propg¢ller
aircraft and helicopter.

Class

Enyironmental .

Unit

parameter
2M4 2M5 2M6

a) Stationary
vibrption,
random:
accgleration m/s?)?/ | 102 1,0 0,5 30 3,0 1 10 5
powler spectral Hz
denkity
frequency _range Hz 2to3 10 to 50 to 2to 10to | 500 to 5 to 200 500 to 2 POO
R 20 2000 | 3 20 | 2000

b),\nn

I:igurn 2 Cuyrve 4

I:igurn 2 Cuyrve 3

I:igurn 2 Cuyrve 3

stationary
vibration
including
shock:3)

Shock 14

Shock 24

p

(equivalent to a half sine
pulse of 100 m/s? and
11 ms duration)

Figure 2 Curve 2

(equivalent to a half sine
ulse of 300 m/s? and 6 ms
duration)

(equivalent to a half sine
pulse of 300 m/s? and
11 ms duration)

Figure 2 Curve 1

(equivalent to a half sine
pulse of 1 000 m/s2 and
6 ms duration)

(equivalent to a half sine
pulse of 300 m/s? and
11 ms duration)

Figure 2 Curve 1

(equivalent to a half sine
pulse of 1 000 m/s2 and
6 ms duration)
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Class
Environmental .
Unit
parameter
2M4 2M5 2M6

c) Free fall:
mass less than m 0,25 1,2 1,5
20 kg
mass 20 kg to m 0,25 1,0 1,2
100 kg
mass _more than m 0,1 0,25 0,5
100]kg
d) Toppling:
mags less than None Toppling around any of | Toppling areund any of |the
20 K the ed d

g Toppling around any of the e edges 9es
mags 20 kg to edges Topplirig'around any of jthe
100|kg Toppling around any of edges

the edges .
mags more than No Toppling around any of jthe
100|kg edges
No
No

e) Rolling, degrees No +35 +35
pitching:
angle® period No 8 8
f) Steady-state m/s? 20 20 20
acceleration
g) Static load kPa 5 10 10

) When transport only occurs by rail, river, @ea and road, the upper frequency considered may be reduce
b00 Hz for products that are not sensitiveto vibration excitations above 500 Hz.

2) The low frequency stationary vibration>random component arises from the influence of land vehicle suspen
bystems. The component is included for design purposes but is not always included in vibration
Epecifications.

3) For land vehicles, these shocks can occur simultaneously with the stationary vibration random conditions.
4)  Both shocks would normally be used to encompass different aspects of the shock environment.

5 RAn angle of 35° may only occur temporarily. An angle of up to 22,5° can be reached for long periods of tima.

d to

Bion

test
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Acceleration power spectral density ((m/s2)2 /Hz)

100
Stationary vibration, random
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Figure 1 — Consolidation of vibration conditions
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Figure 2 — Consolidation of mechanical conditions
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Annex A
(informative)

Chemically active substances

The values given in this classification have been taken from surveys over several years.
Maximum values are given, because direct influence of higher concentrations over a short
period of time normally causes more damage to material which cannot regenerate. Mean
values are given additionally, because their influence may be important for the long-term effect

on i

nternal parts of the products.

In

sim
con
locs
clas
valu
of t
par
req
une
sing
clas
locs
nani

Che
con

bractice, not all contaminants (parameters) classified in this document arey‘pre
Iltaneously. Furthermore, the probability is low that the concentrations, ‘of th
aminants actually present increase simultaneously and homogeneously. Depending on
| situation, there are often higher values of one contaminant only. The values specified
s 2C1 will normally be experienced in rural areas and areas with low industrial activity.
es specified for class 2C2 are experienced in urban areas. Therefore)thé severity of
nese two classes shall be considered as the requirements for thencombined effect o
meters stated. The severities of class 2C3, however, cannot, be combined as
irement for the combined effect of all parameters stated,‘in order to avoid

conomical overdesign. For that class, it is possible to selectConly the severities of th
le parameters which might be relevant in the case of application. If single parameter
s 2C3 are selected for the description of the chemicallyactive substances present

tion, the severities of class 2C2 are valid for all other,parameters which are not spec
ed.

mically active liquids and chemically active solids other than sea salts or road salts are
sidered in this document.

sent
ose
the
for
The
ach
fall
the
any
ose
5 of
At a
ally

not



https://iecnorm.com/api/?name=1be3da20793c1ee1d96819d946bb3b38

- 16 - IEC 60721-3-2:2018 © IEC 2

Bibliography

018

IEC 60721-2 (all parts), Classification of environmental conditions — Part 2: Environmental
conditions appearing in nature

IEC 60721-2-1, Classification of environmental conditions — Part 2-1: Environmental conditions

app

earing in nature — Temperature and humidity

IEC 60721-2-2, Classification of environmental conditions — Part 2-2: Environmental conditions

app

IEC
app

IEC
app

IEC
app

IEC
app

IEC

earing in nature — Precipitation and wind

60721-2-3, Classification of environmental conditions — Part 2-3: Environmental eondlit
caring in nature — Air pressure

60721-2-4, Classification of environmental conditions — Part 2-4: Environmental condit
caring in nature — Solar radiation and temperature

60721-2-5, Classification of environmental conditions — Part 2: Environmental condit
paring in nature — Section 5: Dust, sand, salt mist

60721-2-9, Classification of environmental conditions — Part)2-9: Environmental condit
caring in nature — Measured shock and vibration data — Sterage, transportation and in-u

60721-3 (all parts), Classification of environmental conditions — Part 3: Classificatio

grolips of environmental parameters and their severities

IEC
env

IEC
env.

IEC

IEC

60721-3-0, Classification of environmental‘conditions — Part 3: Classification of group
ronmental parameters and their severities* Introduction

60721-3-1, Classification of envirgnmental conditions — Part 3 Classification of group
ronmental parameters and their severities — Section 1: Storage

TR 62130, Climatic field data“including validation

— Part 2: Equipment transported in fixed wing jet aircraft

IEC

— Part 3: Equipment transported in rail vehicles

IEC

ons

ons

ons

ons

se

n of

TR 62131-2, Environmental conditions — Vibration and shock of electrotechnical equipment

TR 62131-3,"Environmental conditions — Vibration and shock of electrotechnical equipment

TR 62131-4, Environmental conditions — Vibration and shock of electrotechnical equipment

- PTrt 4:Equipment transported in road vehicles

IEC TR 62131-5, Environmental conditions — Vibration and shock of electrotechnical equipment
— Part 5: Equipment during storage and handling


https://iecnorm.com/api/?name=1be3da20793c1ee1d96819d946bb3b38



https://iecnorm.com/api/?name=1be3da20793c1ee1d96819d946bb3b38

- 18 - IEC 60721-3-2:2018 © IEC 2018

SOMMAIRE
AVANT-PROPOS ... e et et et e e e e e e e e e et e e e e e et e e e anas 19
1 Domaine d’application et Objet ..o 21
2 ReEfErences NOIrmMatives ... e 21
3 Termes et défiNitiONS ... 21
O € 7= =Y =1 1L =3 22
5 Classification des groupements des agents d’environnement et de leurs sévérités......... 23
8.1 GBNBIAlIt S .o e TR .23
5.2 Conditions climatiques K ... e .23
8.3 Conditions biologiques B ... .o T .25
5.4 Substances chimiquement actives C....... ... A e .25
8.5 Substances mécaniquement actives S.........coo i O .26
5.6 Conditions mécaniques M. .27
Annexe A (informative) Substances chimiquement actives................. ). . .31
BiblJOgraphie ... ..o e .32
Figdre 1 — Consolidation des conditions de vibration..........,. 554 .o .29
Figyre 2 — Consolidation des conditions mécaniques ....... 0 .. .30
Tabjeau 1 — Classification des conditions climatiqUes ..........cooi i .24
Tabjeau 2 — Classification des conditions biologiqUes ...........ccoeiiiiiiiiii e, .25
Tabjeau 3 — Classification des substances.¢chimiquement actives ... .26
Tabjeau 4 — Classification des substances*mécaniquement actives ............cccoeveiiiiininnnns. .27
Tabjeau 5 — Classification des conditions mécaniqUes ...........ccooiiiiiiiiiii e .27



https://iecnorm.com/api/?name=1be3da20793c1ee1d96819d946bb3b38

IEC 60721-3-2:2018 © IEC 2018 -19 -

2)

3)

4)

5)

6)
7)

8)

9)

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

CLASSIFICATION DES CONDITIONS D’ENVIRONNEMENT -

Partie 3-2: Classification des groupements des agents d’environnement

et de leurs sévérités —

Fransportetmanutentionr————————
AVANT-PROPOS

e I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC~a pour objg

es Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) e
uides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée ardes comités d'études
avaux desquels tout Comité national intéressé par le sujet traité peut| participer. Les organisa
ternationales, gouvernementales et non gouvernementales, en liaison ave¢ BIEC, participent égalemen
avaux. L’'IEC collabore étroitement avec I'Organisation Internationale de) Normalisation (ISO), selon
onditions fixées par accord entre les deux organisations.

es décisions ou accords officiels de I'lEC concernant les questionsi\techniques représentent, dans la m¢g
u possible, un accord international sur les sujets étudiés, étant-donné que les Comités nationaux de
téressés sont représentés dans chaque comité d’études.

S Q- O ===+ ~NQ — —hQo [~

Qo

omme telles par les Comités nationaux de I'lEC. Tous fes efforts raisonnables sont entrepris afin que
sfassure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsab
I'Bventuelle mauvaise utilisation ou interprétation qui én.est faite par un quelconque utilisateur final.

Dans le but d'encourager l'uniformité internationalé/sles Comités nationaux de I'lEC s'engagent, dans tou

esure possible, a appliquer de fagon transparéqte les Publications de I'l|EC dans leurs publications nation
gt régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationale
regionales correspondantes doivent étre indiguées en termes clairs dans ces dernieres.

'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend

fournissent des services d'évaluation‘.de conformité et, dans certains secteurs, accédent aux marquep

donformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certific
indépendants.

ous les utilisateurs doivent stassurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne\doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandat3

compris ses experts—particuliers et les membres de ses comités d'études et des Comités nationaux de |
pour tout préjudice,causé en cas de dommages corporels et matériels, ou de tout autre dommage de qud
ature que ce spity.directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) e
dépenses décaulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute
Hublication deAlEC, ou au crédit qui lui est accordé.

attention‘est attirée sur les références normatives citées dans cette publication. L'utilisation de publica
reférepcees est obligatoire pour une application correcte de la présente publication.

attentlon est attirée sur Ie falt que certains des elements de la presente Publlcatlon de I'lEC peuvent

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation comppsée

t de

bvoriser la coopération internationale pour toutes les questions de normalisation dans” les domaineg de
Electricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie desyNormes internationples,

des
aux
ions
aux
des

sure
'IEC

es Publications de I'lEC se présentent sous la forme defrecommandations internationales et sont agrgées

IEC
e de

te la
ales
5 ou

ants
de
htion

ires,
IEC,
Ique
t les
hutre

ions

faire

de ne pas avoir identifié de tels droits de propriété et de ne pas avoir S|gnale Ieur existence.

able

La Norme internationale IEC 60721-3-2 a été établie par le comité d'études 104 de I'lEC:
Conditions, classification et essais d’environnement.

Cette troisieme édition annule et remplace la deuxiéme édition, parue en 1997. Elle constitue
une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) Article 1: reformulation et ajout de la manutention.

b) Article 2: mise a jour des références normatives.
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c) Article 3: mise a jour des définitions.
d) Article 4: reformulé et simplifié.

e) Article 5: révisé et mis a jour. Plusieurs catégories ont été remplacées par des catégories
complétement nouvelles sur la base de nouvelles informations obtenues a partir des
rapports techniques référencés.

f) Tableau 1 au Tableau 5: mise a jour.
g) Tableau 6 supprimé.

h) Suppression des anciennes annexes A a C a I'exception de I’Article A.3 qui est intégré
dans I'Article 5.

i) Nouvelle Annexe A.

Le texte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote
104/773/FDIS 104/783/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute linformation sur le yote
ayapt abouti a I'approbation de cette Norme internationale.

Ce flocument a été rédigé selon les Directives ISO/IEC, Partie, 2.

Ung liste de toutes les parties de la série IEC 60721, publiées sous le titre géngral
Classification des conditions d’environnement, peut@tre consultée sur le site web de I'lEQ.

Le tomité a décidé que le contenu de ce dacument ne sera pas modifié avant la datd de
stahilité indiquée sur le site web de I'lEC sous «http://webstore.iec.ch» dans les données
relatives a la publication recherchée. A cette*date, la publication sera

e leconduite,
e Bupprimée,
e emplacée par une édition révisée, ou

e hAmendée.

Le |contenu du corrigendum de novembre 2018 a été pris en considération dans|cet
exemplaire.

IMPORTANT - Le logo "colour inside" qui se trouve sur la page de couverture [de
cette publication indique qu'elle contient des couleurs qui sont considérées com



https://iecnorm.com/api/?name=1be3da20793c1ee1d96819d946bb3b38

	Redline version (English only)
	CONTENTS
	FOREWORD
	1 Scope and object
	2 Normative references
	3 Terms and definitions
	4 General
	5 Classification of groups of environmental parameters and their severities
	5.1 General
	5.2 K Climatic conditions
	5.3 B Biological conditions
	5.4 C Chemically active substances
	5.5 S Mechanically active substances
	5.6 M Mechanical conditions

	Annex A (informative)  Chemically active substances
	Bibliography
	Tables 
	Table 1 – Classification of climatic conditions
	Table 2 – Classification of biological conditions
	Table 3 – Classification of chemically active substances
	Table 4 – Classification of mechanically active substances
	Table 5 – Classification of mechanical conditions


	International standard (Bilingual)
	English 
	CONTENTS
	FOREWORD
	1 Scope and object
	2 Normative references
	3 Terms and definitions
	4 General
	5 Classification of groups of environmental parameters and their severities
	5.1 General
	5.2 K Climatic conditions
	5.3 B Biological conditions
	5.4 C Chemically active substances
	5.5 S Mechanically active substances
	5.6 M Mechanical conditions

	Annex A  (informative)  Chemically active substances
	Bibliography
	Figures 
	Figure 1 – Consolidation of vibration conditions
	Figure 2 – Consolidation of mechanical conditions

	Tables 
	Table 1 – Classification of climatic conditions
	Table 2 – Classification of biological conditions
	Table 3 – Classification of chemically active substances
	Table 4 – Classification of mechanically active substances
	Table 5 – Classification of mechanical conditions


	Français 
	SOMMAIRE
	AVANT-PROPOS
	1 Domaine d’application et objet
	2 Références normatives
	3 Termes et définitions
	4 Généralités
	5 Classification des groupements des agents d’environnement et de leurs sévérités
	5.1 Généralités
	5.2 Conditions climatiques K
	5.3 Conditions biologiques B
	5.4 Substances chimiquement actives C
	5.5 Substances mécaniquement actives S
	5.6 Conditions mécaniques M

	Annexe A  (informative)  Substances chimiquement actives
	Bibliographie
	Figures 
	Figure 1 – Consolidation des conditions de vibration 
	Figure 2 – Consolidation des conditions mécaniques

	Tableaux 
	Tableau 1 – Classification des conditions climatiques
	Tableau 2 – Classification des conditions biologiques
	Tableau 3 – Classification des substances chimiquement actives
	Tableau 4 – Classification des substances mécaniquement actives
	Tableau 5 – Classification des conditions mécaniques






