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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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iting and harmonizing contents from ISO 19453-5:2018 (e.g. change of Table 2);

reorganization of tést conditions and application methods in context (4.6, 4.7);
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Scope

5 document applies to electric and electronic systems and components for vehicles includ
pulsion systems and components with maximum working voltages according’to voltagg

specific mounting location on/in the vehicle.
5 document describes chemical loads.

5 document is not intended to apply to environmental requiréments or testing for sy
ponents of motorcycles and mopeds.

E Conditions and testing for a continuous contact witlichemical agents can be determined
dards or upon agreement between the customer and the‘supplier.

fems and their components released for production, or systems and their components alr
elopment prior to the publication date of this decument, can be exempted from fulfilling t
nis edition compared to the previous one.

Normative references

following documents are referred to in the text in such a way that some or all of th
Stitutes requirements of thissdocument. For dated references, only the edition cited 4
ated references, the latest edition of the referenced document (including any amendmen

16750-1, Road vehiclésy+ Environmental conditions and testing for electrical and electronid
art 1: General

16750-4, Roadwehicles — Environmental conditions and testing for electrical and electronic
art 4: Climatic loads

Terms and definitions

ng electric
e class B. It

Cribes the potential environmental stresses and specifies tests and requirements recomiended for

stems and

from other

bady under
he changes

Pir content
pplies. For
[s) applies.

equipment

equipment
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ISO and [EC maintain terminology databases for use in standardization at the following addresses:

©IS

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/
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4 Tests

4.1 General

Components and associated parts that can come into contact with the specified chemical agents shall
be resistant to those agents. The components and associated parts shall be tested with all agents they
are likely to come into contact with, except for those materials which can be shown by documentary
evidence to be immune to the contaminant.

A material is considered to be immune to a contaminant if there is no change in properties sufficient to

ff t t L | £, 41 4 pa N ) 4+ . afs o o los 1
alrect ma I'idl pCTTUTTIIAIILTS UVTT UIT UIIIT dITU dU UIT TTIHIPTT AtUT © SPTTITITU TIT UITTS CIdUST.

The docunjentary evidence of immunity shall be provided for any operating conditions thatceguld be
relevant fgr the DUT, also including the effects of operating temperature and self-heating if deemed
necessary fis agreed between the customer and the supplier.

The custormer and the supplier shall agree on the type of chemical agents and the manufacturer.

Resistance|to the specified chemical agents shall be considered as early as possible during the matqrial
selection pfrocess.

4.2 Purpose

The purpofe of the test is to determine whether systems/componenits are unacceptably affected by
temporary|exposure to contaminating agents.

NOTE This test is not intended to be a life test.

4.3 General test conditions
Chemical ajgents shall be selected as defined in Table 2, depending on the mounting location of the UT.
Unless otherwise specified, one DUT per test.agent shall be used.

The followjing tests describe one test cycle. Unless otherwise specified, one test cycle with one agent
per DUT sHall be performed. Any othefshumber of cycles may be agreed between the customer and|the
supplier.

During tesf cycle, the DUT shall-be in operating mode 1.2 as defined in ISO 16750-1. Operating mlode
1.1 as defiged in ISO 167501 with protection seals (e.g. sealed mating connector) can be used if agijeed
between the customer and'the supplier.

NOTE 1 perating mede with electrical operation can be used if agreed between the customer and|the
supplier, andl if judged\feasible from test setup perspective.

NOTE 2 Iif thé size of the DUT is sufficient, multiple test agents can be applied partially on one DUT provjded
that these dp‘not have any influence on each other.

NOTE 3  When only some part of the DUT (e.g. front panel part of audio) is exposed to chemicals, this test can
be performed with the applicable part by agreement between the customer and the supplier. In this case, it is also
relevant to consider sealings, barriers, or other parts of the system that is preventing the exposure of chemical
agents to the hidden parts of the DUT.

4.4 DUT conditioning

Unless otherwise specified, the DUT shall be stored at a room temperature (RT) of (23 + 5) °C and a
relative humidity (RH) of between 25 % and 75 % until thermal equilibrium is reached.

The DUT shall be tested under conditions of normal use. If necessary, and unless otherwise specified,
unrepresentative coatings or contaminations of the DUT shall be removed.

2 © IS0 2023 - All rights reserved
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If a cleaning procedure is needed, the customer and the supplier shall agree on the methodology.

4.5 Testagent conditioning

All test agents shall be stabilised at an RT of (23 + 5) °C when applied on the DUT.

4.6 Application method

The application method shall be such that the DUT is sufficiently wetted by the chemical agent in the
areas to be tested. Possible application methods are listed in Table 1 as code I to VI. Refer to 4.7 for the

preferred application method (See also lable Z2J.
Unless otherwise specified, the application method shall be performed at an RT of (23 £5)°( and an RH
of between 25 % and 75 %.
Table 1 — Application methods
Cdde Method Description of method
Spravin Spray the chemical agent using for instance-a spray bottle. Spray until DUT is
praying wetted, agent not dripping off.
i Brushin Apply the chemical agent on a soft brush and then brush the DUT with low force,
§ brushing until DUT is wetted, agentnet dripping off.
ih Wibin For example, wipe with chemical agent wetted but not dripping cotton|cloth, wipe
ping with light finger pressure. Wipexuntil DUT is wetted, agent not dripping off.
v Pourin Sprinkle the chemical agent-over the DUT using for instance a funnel for dropper.
§ Sprinkle until DUT is wetted, agent not dripping off.
\ Dipping Completely submerge.the DUT for a very short time, i.e. brief immersjon.
V1 Immersing Completely submengée the DUT until no more air bubbles are emerging.
4.7| Test conditions
Tesf conditions are given as chemicaHoads for the DUT which are defined as chemical agent, ppplication
method, test temperature and test duration. The preferred application method in Table[2 shall be
seldcted depending on chemi¢al'agent and the mounting location of the DUT.
Unlpss otherwise specified,-test temperature and test duration in Table 2 shall be applied.
©1S0 2023 - All rights reserved 3
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Table 2 — Test conditions for the DUT

Preferred application methods for the mounting loca- E diti
tion 2 xposure conditions
Engine/
ID | Chemical agent electric Passenger Luggage Mounting on Test Test
motor compart- . .
compartment the exterior |temperature | duration
compart- ment
ment
[A]° [B]® [C]° [D]P °C
AA Diesel fuel LIL 1V, V ¢ ¢ ¢ Tasd 221
AB “Bio” diesel LI 1V, V ¢ ¢ ¢ Tasd 22 Ill
AC Petfrol/gasoline 1L, 1V, V c c c RT 10 min
linleaded
AD Kerosene c c I, 1L, IV, V c RT 10 mfin
I, 111, 1V, c c c i
AE Methanol V. VI RT 10 mjin
BA ngine oil IL 101, IV, V ¢ ¢ ¢ Taxd 22 }Il
BB | Differential oil H’\;’I{’HIV’ c ¢ ¢ Tnax 22 l}
Trpnsmission I1, 111, 1V, c c ¢ d
BC fluid v, VI Tmax 22
BD Hyflraulic fluid IL 1L, 1V, V c < c Tmaxﬂl 22 IIl
BE Greases 11, 111 c c c T .0 221
BF Silicone oil LIL IV [IL IIL, V LILIIL V ¢ T ot 22 }Il
CA Battery fluid I,V 11, v 11, v ¢ RT 22 lIl
CB Hrake fluid I, 11,V ¢ ¢ ¢ Taxd 22 }Il
cC | Anfifreeze fluid | " III\,/IIV, v ¢ c c T8 22 III
Ureq NOx (reduc- c c d
CD tfon agent) I, 11,V I, 11,V Tax 22 }Il
CE | Cavity protection c c c I, 111 RT 221
Temporary pro-
CF | tective lacquer / 1,11 ¢ ¢ 11 RT 22 h
trgnsport wax
Telj:,porary pror
tective lacquerte- c c d
CG movkr / giSport LI 1V, V LIL IV, V Tax 22h
whxremover
DA MASCreen 1 1y 111, 1v, v c ILULIV,V | ILILIV,V RT 2h
washer fluid
pp | Vehidewashing [, 1 1y 1y y c c L IL 1L, 1V, V RT 2h
chemicals
DC Interior cleaner c I, 111 I, 111 c RT 2h
a  Application methods (code I, II, 11, IV, V and VI) corresponds to the codes in Table 1.
b The mounting location of the DUT corresponds to the category of location defined in ISO 16750-1. Depending on the
mounting location, choose code A, B, C or D. Chemical loading can vary significantly depending on the type and use of the
vehicle. For other requirements agreed between the customer and the supplier, choose code Z and mark all agents to be
tested. Additional agents may be agreed between the customer and the supplier.
¢ Chemical agents are not applied.
4 Test temperature: the maximum operating temperature, T,,,,, shall be in accordance with ISO 16750-4.

4 © IS0 2023 - All rights reserved
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Table 2 (continued)

Preferred application methods for the mounting loca- diti
tion 2 Exposure conditions
Engine/
ID | Chemical agent electric Passenger Luggage Mounting on Test Test
motor compart- . .
compartment the exterior |temperature | duration
compart- ment
ment
[A]° [B]° [C]° [D]° °C
D Glass-cleaner C HH HH - RT 2h
DE Wheel cleaner c c c LIL I IV RT 2h
. Cold cleaning I, 1L, 111, 1V, ¢ LILILIV,V, | LILIIL 1V,
D agent V, VI VI V, VI R 22h
DG Acetone c I, 11, III ¢ ¢ RT 10 min
pf | Cleaningsolvent |y c c c RT 10 min
white spirit
Ammonium-
D containing clean- ¢ IL, 111, V IL, 111, V 1AL, V RT 22h
er
DK De“at‘;lr(f’ld alco- 1y 1 1, 1v,v| LILULIV,V | L IL 0L IVVC| 1 IL I IV, V RT 10 min
ol Alkaline deter- 1L 1V, V, VI c \ I 1L, 101, 1V, RT 22h
gent V, VI
EA Contact spray I, 11, 111 c c c Taxd 22h
EB Transpiration ¢ IL III, V ¢ ¢ RT 22h
EC | Cosmetic product c I1, 111 I1, 111 c RT 22h
Refreshment
El containing ¢ 111 ¢ ¢ RT 22h
caffeine and sugar
Runway
EE L 1L IV ¢ ¢ LIL IV RT 2h
de-icer
EF Dairy product C I, IV ¢ ¢ RT 22h
vY Addltlont?l agents . . . . . .
a | Application metheds.(code I, I, III, IV, V and VI) corresponds to the codes in Table 1.
b 1The mountinglécation of the DUT corresponds to the category of location defined in ISO 16750-1. Depepding on the
mounting location;*choose code A, B, C or D. Chemical loading can vary significantly depending on the type apd use of the
vehjcle. For ather requirements agreed between the customer and the supplier, choose code Z and mark all pgents to be
testled. Additional agents may be agreed between the customer and the supplier.
¢ |Chemical agents are not applied.
d TCDt tClllHCl ﬂtul C. t}lC lllaA;lllulll U}JCI at;us tClll}JCl qtul <, TmaX' D}lal} ‘l}C ;ll dlluUl dﬂllLC vV ;t}l }SC 1\)75[\) 4.

4.8 Procedure

The DUT shall be exposed to the agent (see Table 3) as defined in the application methods (see Table 1) at
RT. The DUT shall then be stored in a suitable chamber at the temperature and for the duration specified
in Table 2. If required, the DUT shall be cooled down to RT after storage and tested as specified below.

During the whole procedure, any safety and warning notes shall be observed.

a) Perform a visual check and, if appropriate, a functional test and record data for comparison with
post-test data.

b) Condition the DUT (see 4.4).

© IS0 2023 - All rights reserved 5
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c) Place the DUT in its specified test setup. The configuration may include appropriate electrical or
mechanical connections.

d) Stabilise the temperature of the specified agent(s) (see 4.5). Apply the specified agent(s) as defined
in Table 2 and 4.6 to the surface of the DUT that is likely to be exposed.

e) Allow the DUT to drain naturally. Shaking or wiping is not permitted. However, if representative of
service conditions, it may be turned about any axis to allow for drainage from different positions.

f) Maintain the DUT at the temperature and for the duration specified in Table 2.

g) Stabilipe-the-BYFatRT-

h) For mdre than 1 cycle, repeat steps d) to g).

i) Examipe the DUT immediately as defined in the requirements in 4.9.

NOTE Remaining agents can be wiped off before examination to avoid the influence of residual agents.

4.9 Reqpirements

The minimpum functional status shall be class C as defined in ISO 16750-1. If necessary, other

requirements shall be agreed between the customer and the supplier.

Marking and labelling shall remain visible and legible (e.g. high voltage’caution labels).

5

Documentation

For documlentation, Table 2 specifies the codes for chemical load, and the designations outlined in

ISO 1675041 shall be used.

Table 3 —Chemical agents

Group ID Chemical agent Description of active substance?
AA |Diesel fuel See EN 590
AB |“Bio” diesel See EN 14214
Fuels AC |Petrol/gasoline unleaded See EN 228
AD |Kerosene See ASTM D 1655P
AE |Methanél CAS 67-56-1¢

g
h

of users of this document and does not constitute an endorsement by ISO of these products.

Supplieffs or trademarks)ar€ given for certain chemical agents in this table.
ASTM: American Seciety for Testing and Materials.
CAS: Chpmical Abstract Service.

SAE: Sogiety of'Automotive Engineers.

API: A rican Petrolenm Institute

Also known as “ad blue”.
The referenced agent can be used or a distinct agent shall be agreed between the customer and the supplier.

These products are examples of suitable products available commercially. This information is given for the convenience

© IS0 2023 - All rights reserved
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Table 3 (continued)

Group ID Chemical agent Description of active substance?
Multigrade oil
BA |Engine oil (SAE 0W40d, API SL/CFe, SAE 5W30d,
SAE 0W20d)
0Oils and BB |Differential oil Hypoid gear oil (SAE 75W140d, API GL-5e)
lubricants BC |Transmission fluid e.g. ATF Dexron I1I8h
BD |Hydraulic fluid See DIN 51524-3 (HVLP ISO VG 46)
BE Greases See DIN5T502 (RP2K-30)
BF |Silicone oil CAS 63148-58-3 (AP 100)¢
CA |Battery fluid 37 % H,S0, + 63 % distilled‘water
CB |Brake fluid See ISO 4925
CC |[Antifreeze fluid Ethylene glycol (C,Hg03) - water mikture 1:1
CD |Urea NO, (reduction agent)f See IS0 22241-1
Ot_lLer oper- CE |Cavity protection e.g. Teroson Ufderbody Coating Spray™sh
ating agents
cp |Temporary protective lacquer /transport| ©-8: W55Q™[supplied by Pfinder Chgmie)eh
wax Dinitrol @1™ (supplied by Dinitrol)sh
cG Temporary protective lacquer remover / W:flt‘er with addition of 5 % low-aromatic white
transport wax remover Spirit

5 % anionic tenside, deionized wate;
DA |Windscreen washer fluid
e.g. Antifrost + Klarsicht™ (supplied by Sonax)gh

DB |Vehicle washing chemicals CAS 25155-30-0¢; CAS 9004-82-4c¢
DC |Interior cleaner e.g. Motip Cockpit Spray™sh
DD |Glass cleaner CAS 111-76-2¢; CAS9003-13-8¢
. DE |Wheel cleaner e.g. Sonax Xtreme™sh

Clepning

agdnts DF |Cold cleaning agent e.g. BONDERITE C-SO 101(supplied by Henkel)&h
DG |Acetone CAS 67-64-1¢
DH |Cleaning splvent white spirit See DIN 51635
D] |Ammon{um-containing cleaner e.g. Bendurol forte™ (supplied by Ecplab)sh
DK |Denatured alcohol CAS 64-17-5 (ethanol)¢

e.g. mixture of Vorreiniger B™ (supplied by
Koch Chemie)&h with water 1:3

2 |Suppliers ortradémarks are given for certain chemical agents in this table.

DL |Atkaline detergent

b |ASTM: Arhepican Society for Testing and Materials.
¢ |CAS; €hemical Abstract Service.

d | SAE: Society of Automotive Engineers.

¢ API: American Petroleum Institute.
£ Also known as “ad blue”.
g  Thereferenced agent can be used or a distinct agent shall be agreed between the customer and the supplier.

h These products are examples of suitable products available commercially. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of these products.
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