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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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International Standard

ISO 11565:

2024(en)

Road vehicles — Spark-plugs — Test methods and
requirements

1 Scope

This document specifies the test methods and requirements for the mechanical and electrical performance

of spark-pl

2 Norm

The follow
requireme
the latest ¢

ISO 6518-1
[SO 28741,
IEC 60068

3 Term
For the puj
ISO and IE
ISO On

IEC El¢

g5 foruse witirspark igmitiom engimnes:

ative references

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

Road vehicles — Ignition systems — Part 1: Vocabulary
Road vehicles — Spark-plugs and their cylinder head housings—<< Basic characteristics and

2-6, Environmental Testing — Part 2-6: Tests — Test Fc:\Vibration (sinusoidal)

s and definitions
poses of this document, the terms and definitions given in ISO 6518-1 apply.
[ maintain terminology databases for use in standardization at the following addresse

line browsing platform: available.atttps://www.iso.org/obp

ctropedia: available at https;//www.electropedia.org/

4 Test methods and requirements

4.1 Gen

The tests s
unless othd

For each t¢g

bral

hall be carriedout at an ambient temperature of (20 £ 15) °C and a relative humidity of
brwise specified.

st sample in Table 1, the test sequence is indicated by "X" from top to bottom.

Each tests

ronstitutes
references,

dimensions

2]

65 +20) %

pquence shall be started with unused samples

“Type A” refers to normally aspirated engines and “Type B” refers to boosted engines.

Which type (A or B) to be applied for each test shall be agreed between the customer and the supplier.

© IS0 2024 - All rights reserved
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Table 1 — Test sequences

In accord- Test sample
Characteristic to be checked ance with

sub-clause C D F
General characteristics (visual examination) 4.2 X X X X X X
Dimensions 4.3 X X X X X X
Resistance of the incorporated element for electromagnetic
interference (EMI) suppression 471 - X
Loading life of the incorporated resistor 4.8 i - X
Mechanical strength of the shell 4.4.1 X i
Tear off resistance of the high voltage terminal 442 X
Bending registance 4.4.3 X R
Gas tightnelss 4.5 X
Withstand poltage of the insulator 4.7.2 X
Vibration resistance 4.4.4 - - X )
Gas tightnejss 4.5 ) X
Withstand poltage of the insulator 4.7.2 X
Thermal shjock, thermal resistance 4.6 - X
General characteristics (visual examination) 4.2 X X X X

4.2 Gen

421 Te

Check the
the naked

distance apd with suitable illumination.

The user s
relevant syl

bral characteristics

5t

Characteristics specified in 4.2.2 by visual examination. Carry out the visual examin
eye, at normal strength of vision and normal colour perception, at the most favoural

hall be able to identify the item and'verify its appearance, workmanship and finish
ecification based on a visual examination.

quirements

he external gasket if.ahy, shall conform to ISO 28741 for the relevant spark plug.
he scavenging‘area shall be clean and without any foreign body.

he electfodes shall be fixed in position.

he shell shall be properly fixed to the insulator. There shall be no visible sign of cori

4.2.2 Re
4.2.21 T
4.2.2.2 T
4.2.2.3 T
4.2.2.4 T
thread shal

htion using
le viewing

hgainst the

rosion. The

1Lhe free from burrs or damage
d O

4.2.2.5 The insulator shall be smooth and uniform without abnormal appearance. The insulator shall not
show chips, cracks or signs of shock damage.

4226 T

4.3 Dim

he marking shall be as specified between customer and supplier.

ensions

4.3.1 Test

The dimensions shall be checked in accordance with ISO 28741, using random samples.

© IS0 2024 - All rights reserved
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4.3.2 Requirement

All dimens

4.4 Mec

ions shall conform to ISO 28741.

hanical performance

4.4.1 Mechanical strength of the shell

4.4.1.1 General

The purpose of this test is to determine the breaking torque of the shell and to show the safety margin of the
required installation torque.

4.4.1.2
The thread

The test fiy
shall be R
manufacty

4.4.1.3

Install the
wrench or

44.1.4

The measujred torque shall not be less than the values stated in Table 2.

442 Te
The purpo

the spark
longitudin

4.4.2.1

Mount the
from zero

Test fixture

T

Requirement

and the seat of the test fixture shall conform to ISO 28741.

ture shall have a hardness of HRC 20 or greater. The surface roughness atross the seat|
maximum 0,2 pm. To cover wear of the seating surface during several tests, the
frer may test with a seating surface of R, max. 0,8 um. All threads shall'be free of lubri

est

fully assembled spark plug on the test fixture specifiedin 4.4.1.2 and tighten it wif
n corresponding device, until the shell breaks.

Table 2 —Breaking torque

M10 x 1,0 M12 x 1,25 | M14 x 1,25 M18 x 1,5
Flat >25 Nnr >35 Nm >60 Nm >80 Nm
Conical >35 Nm >40 Nm >60 Nm

T

hr-off resistance of the-high voltage terminal

se of this test is to.ensure that the tensile strength of the terminal is higher than the ter
lug connector{during operation and removal. This test is valid only for connector types
1 forces while connecting and disconnecting.

est

ing surface
spark plug
ants.

h a torque

sile load of
that apply

spark plug on a tensile strength test bench using a suitable device. Apply a force linearly

increasing

o (400 £ 10) N with arate of less than 500 N/s to the high voltage terminal in the axia

4.4.2.2 Requirement

After the test, the spark plug shall be intact.

4.4.3 Be

nding resistance

4.4.3.1 General

direction.

The purpose of this test is to ensure that the bending moment of the insulator is higher than the lateral load
caused by installation tools. The maximum allowed lateral moment is 15 Nm.

© IS0 2024 - All rights reserved
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4.4.3.2 Test

Mount the spark plug on a suitable test block at the maximum installation torque specified in ISO 28741.
Apply a force perpendicular to the insulator axis and within 5 mm of the insulator’s end. The moment arm
shall be defined as referenced from the seating surface (gauging point for conical seating) of the spark plug
in the cylinder head. The touch down velocity of the force applied shall be less than 10 mm/min to avoid
impact damage.

4.4.3.3 Requirement
The spark plug shall withstand a bending moment of 15 Nm.

NOTE An example of a device to test the bending resistance of the insulator is given in Annex A.

4.4.4 Vibration resistance

4.4.4.1 (eneral

The purpose of this test is to precondition the spark plug to simulate engine operation. Further tests shall be
performed|after the preconditioning.

4.4.4.2 Test

Subject thg spark plug, mounted and tightened as specified in ISO 28741, to a vibration test Fc in accordance
with IEC 69068-2-6:

— frequency range: 50 Hz to 500 Hz, sinusoidal;

— sweep|rate: 1 octave/min;

— acceleration: 30 g (294 m/s?);

— vibration directions: spark plug axis and perpendicular;

— duratipn: 8 h in each direction.

4.4.4.3 Requirement

After this test the spark plug shall show no abnormalities and shall fulfil all subsequent tests listed in Table 1.
4.5 Gas fightness

4.5.1 Gepneral

The purpose of thistest is to ensure that the combustion chamber will be sealed under all conditjons.

4.5.2 Test

Mount the spark plug on a test device that represents the configuration given for mounting the spark-plug
to the cylinder head. Tighten the spark plug with an installation torque that is adapted depending on the
friction factor between the test fixture material and the spark plug as specified in Table 3.

The material of the test fixture shall be agreed between the customer and the supplier.

If the test fixture seat is not of aluminium alloy, it shall have a hardness of HRC 20 or greater. The surface
roughness across the seating surface shall be R, max. 0,2 pm. To cover wear of the seating surface during
several tests, the spark plug manufacturer may test with a seating surface of R, max. 0,8 um. All threads
shall be free of lubricants.

© IS0 2024 - All rights reserved
4


https://standardsiso.com/api/?name=7015414ac2e4c52ca9fe54f15d597708

ISO 11565:2024(en)

Table 3 — Installation torque

Installation torque in the
test fixture
(tool adjustment value 2)
Seating Thread Nm
Aluminium | Hardened
alloy steel
M10x1 15 20
M 12 x 1,25 25 35
Flat M 14 x 1,25 30 45
M 14 x 1,25 compact 20 35
M18x 1,5 Not defined 70
M12 x 1,25 15 25
Conical M 14 x 1,25 20 35
M 18 x 1,5 23 45
a2 Tool calibrated according to ISO 6789-1.

Ensure that the spark plug temperature and the test fixture temperature, ‘measured close to the seat as
shown in Higure 1, have reached (200 £ 10) °C.

Apply the following pressure (air, nitrogen, carbon dioxide or any other'detection gas) to the spatk plug face
for a duratjon of 5 min:

— (2,0 £0,2) MPa [(20 + 2) bar] for Type A;
— (2)5 £ 0,2) MPa [(25 # 2) bar] for Type B.
Determine|the accumulative leakage rate between:
— shell apd test fixture seat;

— shell apd insulator;

— insulator and high voltage terminal

Dimensions in millimetres

=
|
—{ []o.02]A ,J-r*:j-ﬁ

a) Flat seating

© IS0 2024 - All rights reserved
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=
|
|
|
|

Key

a  limited|
b temper
¢ pitchd
x  forthe

4.5.3 Re|

The measy
leakage rat

4.6 The

4.6.1 Ge

The purpo,
splashes of

7]03] A |

E [

b) Conical seating

leakage possible

ature of (200 = 10) °C in this area

ameter

cauge point, see [SO 28741:2023, Table 8 (0 x)

Figure1 — Leakage

quirement

red total leakage rate shall not exceed 2 cm3/min. If air or nitrogen are not used, ¢
e to that of air using the'specific volume of the detection gas.

rmal shock, thermal resistance

neral

se ofcthis test is to ensure that the ceramic of a spark plug is sufficiently robust to
water or other liquid agents, e.g. when a power washer is used on a hot engine.

4.6.2 Test

onvert the

withstand

Heat up the spark plug to 180 £ 5 °C. Hold at this temperature for 30 min, then immerse the whole spark
plug immediately in a water bath at a temperature of (20 £ 15) °C (maximum temperature at test end: 35 °C).
Repeat two more times.

4.6.3 Re

quirement

There shall be no cracks in the ceramic visible by means of a penetration dye check after three thermal cycles.

© IS0 2024 - All rights reserved
6


https://standardsiso.com/api/?name=7015414ac2e4c52ca9fe54f15d597708

ISO 11565:2024(en)

4.7 Electrical performance

4.7.1 Resistance of the incorporated element for electromagnetic interference (EMI) suppression

4.7.1.1 General

The purpose of this test is to ensure that the ohmic resistance values meet the specification limit for EMI

suppressio

n.

4.7.1.2 Test method

Apply a pulsed voltage of 1 kV to 5 kV between the centre electrode and the terminal of the resistor plug. For

plugs whos
be used, as

4.7.1.3 K

The resist4

NOTE ]

4.7.2 Wi

4.7.2.1 (

The purpo
during ope

4.7.2.2

Mount the

Apply pres
to ensure {]

Apply ignit
(20 to 200}
reach a pes

T

e resistors are not voltage sensitive, a DC voltage of up to 12 V or other suitable proceg
agreed between customer and supplier.

lequirement
nce of suppression spark plugs shall be as agreed between the customer and the supp

'ypical resistance values are in the range 1 kQ to 20 kQ.
thstand voltage of the insulator

teneral

ration.

est

spark plug on a suitable pressure chamber and tighten it with the torque specified in
sure (air, nitrogen or carbon dioxide)iin the pressure chamber to the firing end of the
hat no spark occurs between the-electrodes during this test.

ion voltage pulses between shell and high voltage terminal of the spark plug with a fq
Hz, and with the voltage rising at a rate between 500 V/us and 2 000 V/us. At least 30
1k value given in Table 4.

The ignitign coil shall be agreéd between the customer and the supplier.

A spark ply
or the cent

1g boot may be(used to avoid terminal to shell flash-over. The ground electrodes may |
re electrode‘niay be insulated to prevent flash-over across the firing tip of the insulatg

Table 4 — Test voltages

dures may

ier.

be of this test is to ensure that the dielectric strength'is’higher than the maximum voltage demand

ISO 28741.
spark plug

equency of

ulses shall

e removed
I.

NOTE

Test voltage (peak value)
Spark plug kV-mriminmom
Type A Type B
M10 x 1 14 30
M12 x 1,25 20 39
M14 x 1,25 25 42
M18 x 1,5 25 48

Other test voltages can be agreed between the customer and the supplier.

4.7.2.3 Requirement

No breakdown shall occur.

© IS0 2024 - All rights reserved
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4.8 Loading life of the incorporated resistor

4.8.1 General

The purpose of this test is to ensure that the resistance value under thermal and electrical load meet the
specification limit.

4.8.2 Test

Measure the resistance of the resistor plugs in accordance with 4.7.1 at room temperature. Then subject
them to the parameters outlined in Table 5.

For type A 1measure the resistance :lg:n'n and compare the result with the values before fnch'ng

For type B|measure the resistance after the spark plug has reached room temperature again.

Examine the changes of the respective resistance values.

Table 5 — Test conditions

Type A Type B
Temperature Room temperature 300+10°C
Average required voltage 20+ 2KkV Minimum 15 kV
Spark energy Minimum 16 m] 90+ 10 mJ
Spark rate 50 Hz or 60 Hz 50 Hz or 60 Hz
Number of sparks 1,3 x 107 3,6 x 107
Ignition coil output voltage > 35kV >35KkV
Polarity Positive'or negative | Positive or negative

4.8.3 Requirement

The resistance and the resistor change after:endurance test and cooling shall be as agreed bg¢tween the
customer gnd the supplier.

Figures 2 and 3 show, as an example, thewiring diagram of a test bench for the loading life of an inforporated
resistor.

© IS0 2024 - All rights reserved
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