


Vad ar ISO 16750?

Road vehicles - Environmental conditions and testing for electrical
and electronic equipment

En av de vanligaste fordonsstandarderna for miljotalighetstestning

Tacker elektriska och elektroniska system, inklusive elektriska drivlinor

Inkluderar inte EMC

Galler ej for motorcyklar och mopeder
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De olika delarna av ISO 16750

16750-1 16750-3
Overgripande dokument som bl.a. beskriver Mekaniska belastningar
foljande:

» Kilassificering utefter monteringsposition 16750-4

« Driftslagen Klimatbelastingar

* Funktionsstatus

+ Generell testinformation 16750-5

Kemiska belastningar

16750-2

Elbelastningar
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2023-ars utgava

2023-ars utgava innebar en kraftig uppdatering da standarden nu dven
omfattar elfordon

Aven tester for bransledrivna fordon har i manga fall genomgétt en visentlig
forandring

2023-ars utgava ersdtter alla tidigare utgdvor som i.o.m. detta blir icke
gallande
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Exempel pa
forandringar

16750-1

Betydligt noggrannare
uppdelning av
monteringspositioner

4 Classification by mounting location

4.1 Engine compartment

Device mounted:

— to the body:

— to the frame;

— onthe flexible plenum chamber not rigidly attached:
— inthe flexdible plenum chamber, not rigidly attached:
— onthe engine;

— intheengine;

— on the transmission/retarder;

— inthe transmission/retarder.

SIS fleranvandar
Tn:

§5-1S0 16750-1:20

ndards Institute, bestalld av/
i ngsdatir | Order date
benal uze only.

4.2 Passenger compartment
Device mounted in a position:

— without special requirements;

— exposed to direct solar radiation;

— exposed to radiated heat (other than solar radiation).

4.3 Luggage compartment/load compartment

Device mounted inside.

4.4 Mounting on the exterior/in cavities
Device mounted:
— tothe body:
— tothe frame;
— under the body/wheel housing:
— sprungmasses;
— unsprung masses (wheel, wheel bracket, axle);
— injon a passenger compartment door;
— to the engine compartment cover;
— to the luggage compartment lid /door;
— to the trunk lid/door;
— to passenger doors on buses:
— incavities:
— open towards exterior:
— open towards interior:

— inspecial compartments (e.g battery bax).

4.5 Other mounting locations

For some locations with special environmental conditions (eg. exhaust system), no standard
specifications can be given. In these cases, the load shall be stated in the specification of the device.

d by RISE Research

4 Cuassification by mounting lecation

41 Enginefelectric motor compartment

Device mounted

3 fromt end, uppers

4 below the compartment cover (hood,

4] onthe Aexble lenum chamber not rgidly

o inthe flexbleplemum chamber, ot igidly i

transmission Jgsarbox

9 inthe transmission fgearbas,
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55150 16750-1:2023 fen)

42 Passenger comparment

Device mosnteding

tiom:

exposed t direct om
exposed o radlaed hest (e, celing)-

43 Luggags compartment/joad comparmment

Device mounted insde.

44 Mounting on exterior;in avities

Device mountes

5} the bady (excepeurder bods):

9 toppart

1 Betwecn frame meabers
2] uteide space of frame merbers:

9 0 underbody/wh

0 unsprungmasses

1) flcor tannel

4] resroverhang:

4) 1o the passenger corapariment door:
) ousie;
2 insk
ot the enginejclectric matar compartment cover [t
0 Iuggage compartment Idjdoar
1) outside;
i
8 incavities:

1) open towands Intecior;

$5.150 16750-1:2023 ex)

2) open towands exterio:
1) in specialcompar tments.
45 Other mounting location

For some locations with special envirommental conditions (cg. exdhanst system) no standsrd
cn. 1 Chee caes, theload sl fication of th cev

Thelosd data shall be aken fre + and
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5 Operatingmodes

Table 3 (continucd)
51 General Operating] Wire harmess | 12728V ays- | ClassB civcalt | Losdcondition | Ausiliary eviee
Aa the DUT op InTables1 2and 1 mole iy voltage (e.5, cooling system)
The specific detalls of each load conditkon (e typical mode, macimum load) are determined by supply valt:
agrossmt betoween tie custinmer see tre pplie: age
) e [
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- R 53 Operatingmode2
The DT s elecrically operated with 1 test vokage Uy 5 n 3 vehicle with shueoff combusion engine,
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54 Operating mode3

clectrical connections made.

erated with test voltages Uy and Uy with 3
el g system] i et installed,

changed to 3.2 by agreement between the customer
unfeasible testsetup
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d overheating of the DT
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I case o the DUT haviag anly 12/24 ¥ A4 V. For

—  Operatingmode 2.3: with electric apertion and cantrel in mi 1z Ve Vgl | Tooppidvibogs | Vesppicie | (gl Operating mode 3 1 systems/eompements s are not activated.
Operating mode 2:4: systems/companents with electric operation any g Wosppliedvltage | Secpmode | Deactivadd
= 0 Typlcal mode
53 Operatingmode3 - st | PYSTETI— s
. oo ‘The DUT is electrically operated with test voltage Us with all electrical coun g Sadbymodet
er dri ts age L Ch -
i 15 s e Aot e s o e : :
-ating mode. = o 55150 16750-1:2023 [en)
— Operatingmode 3.3: with electric operation and cotrel 'l g -
— Operating mode 3.4 5y e with electric. i = - L ‘ 3 . electric op and eostrl inty

o7E e moss ans 03 srrpuns s 4 and taad

‘Table 3 — Operating modes for voltage class B DUT (with 12/24 Veireuits) the DUT wich 44 V el

Operating] Wire harness | 12724 sys- | ClsaBelrcat | Lood conditon | Ausliry device
e | coppiy rtage [r——
sepplyvolt
T 3 Wosppied e Ao
g ty
T T [ Tourpied okt rating mode 4.4 can be chan
wotage erheating o the DUT ar unf
W T e
3 = g Typwa f the DUT baving 48 V circuit: a0t Uy
Uy In case of the DUT having o 4V, Far
] = o Tt ool specific st cases, other lest vltages or o
T} W T Voo Operating moe-4.1:syster fomponents functions are ot activated.

G electric operation and contral in

[ * mode
‘ and i
oad.
NOTE  The the DUT with 44 V
s 1502025 Mt e inls0 21780

RI.
S



47 Reversed voltage

470 Purpose

Exempel pa
fordndringar

4721 General

nicle tnwhich the altern fghcirentc is gotfuseha deswit
)5, s with 12V ioiminal yoltage with e apply 3
eously to all e Pt ({ebuinals) ofFhe DUT for 3 duration of (60 = 6
« for zyzctis with 24\ nominal velt:,
| 4723 Case2
In all othe poly Fhe test voltage, Uy fse th reversed po
multaneously to all releant faputs (terrfial £
02012 - ABrights reserve 13

150 16750-2:2012(E)

Fortydligande av testforfarande

Table 7 — Test voltage

4 voltage

4 DUT 5 w

a4 the

IE—

valvabice. but withort e
orviy thom simuliameen

55150 16750-

Figure 16 — Reversed voltage test ease 1

Table 16 — Raversed veltuge test case 1 valors

1T —

Figuee 37 — Rrvarsed veltags st o

Table 16 — Reversed vohags tost case 2 vaboes
Voptm | s | @ I

473 Requiremens

R
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Exempel pa
forandringar

16750-3

* Provforemal delas upp utefter
vikt (under resp. 6ver 2 kg)

* Definierat att vid
efterpafoljande test ska
samma provforemal anvandas
(galler vissa test)

* Fallproven ska utforas utan
forpackning
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Exempel pa
forandringar

16750-3

Vibration

Flera olika temperaturprofiler
for vibrationsprovning
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4.1.2.1.2.2 Sinusoidal vibration

Perform the test according to IEC 60068-2, 6, but using a sweep rate of < 0,5 octave/minute. Use a test
duration of 22 b for each plane of the DUT.

Use curve 1 in Tahle 2/Figure 2 for DUT intended for mounting on engines with 5 cylinders or fewer.
Use curve 2 in Table 2/Figure 2 for DUT test intended for mounting on engines with 6 cylinders or more.

Both curves may be combined to cover all engine types in one test.
Y
250

Exempel pa :

0
50 100 150 200 250 300 350 400 450 500 X

Key

Y amplicude of acceleration [m/s7]
x frequency [Hz]

—_— curve L (<5 cylinders)

curve 2 (55 cylinders)

Figure 2 — Vibration severity curves

4.1.2.1.2.3 Random vibration

Perform the test according to [EC 60068-2, 64. Use a test duration of r each plane of the DUT.

The r.m.s. acceleration value shall be 181 m/s2.
- The PSD versus frequency are referred to in Figure 3 and Table 3

NOTE The Power Spectral Density (PSD) values (random vibration) are reduced inthe frequency range of the

sinusoidal vibration test.

41222 Sinusoidal vibration

Perform the test aceording to [EC 60068-2-6, but using a sweep rate of < 0,5 octave/min. Use a test
T,

duratien of 30 I for each axis of the DUT.

NOTE  Thetestduration is based on A,

. .
V I b r a l I O r I Use curve 1 in Table 4/Figuze 4 for the DUT intended for mounting on combustion engines with five
cylinders or fewer,

Use curve 2 in Table 4/Flgure 4 for the DUT test intended for mounting on combustion engines with six
cylinders or more.

Both curves may be combined to cover all combustion engine types in one t

» Testprofiler har tillkommit
0 16750-3:2023 (en)
. Y
» Testprofiler har uppdaterats
med avseende bade pa
‘.
. . 100 1000 S
strangheter och varaktighet " et
f frequency Mz
4.1.2.2.3 Random vibration
Perform the test according to IEC 60068-2-64. Use a test duration of 30 h for each axis of the DUT.
The root mean square (RMS) acceleration value shall be 181 m/s?.
Values for power spectral density (PSD) versus frequency are referred to in Figure 5 and Table 5.

test.




Exempel pa
forandringar

16750-3

Shock
* Fler kategorier

« Andrat antal shockpulser

Table 24 — Mumber of shocks

Shock profile 1

Shock profile 2

E00m/s3; 11 ms

300 m/s=; & ms

Driver's door, cargo door 13 000 100 000
Passenger's doors 5 000 S0 000
Trunk lid, tailgate 2400 20 000
Engine hood 720 3000

Table 36 — Number of shocks on passenger cars

Shock profile A

Shock profile B

Max, shock amplitude 500 m/s? 300 m/s?
Shock duration 11 ms & ms
Driver's door, cargo door 24000 124000
Passenger’s doors 11 000 92 000
Trunk lid, tailgate 4 400 55 000
Combustion engine/e-motor hood 1320 5500
Electric wehicle front trunk for charging equipment 580 2400
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Exempel pa
forandringa

16750-4

Omfanget for
driftstemperaturer har utokats

Table 1 — Operating temperature ranges

Code Minimum operating temperature | Maximum operating temperature
Toin Tz
rel el
A -20 &5
. B -30 &5
4 Operating temperature ranges
The applicable operating temperature ranges shall be chosen from Table 1 and shall be given in the
specification of the device under test (DUT).
2 ©150 2023 - All ights reserved
Table 1 — Operating temperature ranges
Minimum operating temperature | Maximum operating temperature
Code Tmin Tmax SIS multi user license: RISE Research Institute of Swaden AB. Customer number: K-0002480, Date: 2023~
‘c °c S55-1S0 16750-4:
A -20 65
B -30 65
Table 1 (continued)
[ 65
3 70 Code Minimum operating temperature | Maximum operating temperature
T T
E 7% min max
r=cl ¢
F 80 c o
G 85 D 70
H 90 E s
F 80
(| 95 S P
J 100 " 50
K - 105 1 5
L 110 ] 100
K 105
M 115 T o
N 120 M 115
-40
o 125 N 120
P 130 o e
P 130
Q 140 Q 0
R 150 R 150
s 155 s 155
T 160 u 10
u 165
Z as agreed upon v It
w 17
X 180
z 43 agreed

Table 2 — Relative temperature increase in hot soak

Code ATgg
[l
a 15
b 30
c 50
) Asagreed
NOTE  For DUTs with hot soak, the code letter is defined as a combination of Tables 1 and 2, e.g Hb

(T =90 °C and ATygg = 30 °C).
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Exempel pa
forandringar

16750-4

Driftslagen under provning har
fortydligats

< x

+83

+77"

120

30

time, in min

relative humidity, in % RH

temperature, in °C

Start of temperature fall.

End of temperature rise.
set value

‘Condensation.
Drying.
One cycle.

Figure 8 — Dewing test cycle

+83
+80

+26

+22

Key

£ tmeinmin

¥ relative humidity, in %
T temperature, in°C

3 Start of temperature fll.
®

End of temperaturerise.

©150 2023 - All rights reserved

SIS multi user licansa: RISE Resaarch Instituta of S

S5-1S0 16750-4:2023 (en)

set value for
Condensation.
Drying.
One cycle.
Operating mode 2.1 as defined in 150 16750-1.
Functional test with operating mede 3.3 as defined in IS0 16750-1.

den AB. Customer numbar: K-0002480, Data:
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Exempel pa
forandringar

16750-5

Fortydligande av
appliceringsmetod

4.6 Application method

Unless otherwise specified, application shall be performed at an RT of (23 £ 5) °C and an RH of between
45 % and 75 %.

It shall be ensured by the choice of the application method that the DUT is sufficiently wetted by the test agent
in the areas to be tested. The application methed shall be chosen in accordance with Table 2, depending on
the agent and the mounting location of the DUT.

The preferred application methods are given in Table 1

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 Table 2).

Unless otherwise specified, the application method shall be performed atan RT of (23 £ 5) °Cand anRH
of between 25 % and 75 %.

Table 1 — Application methods

Code Method Description of method
I Sprayin Spray the chemical agent using for instance a spray bottle. Spray until DUT is
praying wetted, agent not dripping off.
e Brushin Apply the chemical agent on a soft brush and then brush the DUT with low force,
& brushing until DUT is wetted, agent not dripping off.
I Wipi For example, wipe with chemical agent wetted but not dripping cotton cloth, wipe
iping with light finger pressure. Wipe until DUT is wetted, agent not dripping off.
W Pouri Sprinkle the chemical agent over the DUT using for instance a funnel or dropper.
ouring Sprinkle until DUT is wetted, agent not dripping off.
v Dipping Completely submerge the DUT for a very short time, i.e. brief immersion.
VI Immersing Completely submerge the DUT until no more air bubbles are emerging.
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Maria
Persson

TIC-ingenjor

maria.persson@ri.se
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