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INSTALLATION AND REMOVAL OF
SPARK PLUGS

When it comes to removing and installing spark plugs, a job well done isn’t always the quickest but
is vital to the degree of difficulty when it comes to spark plug replacement. Anyone who has had to
remove a cylinder head to retrieve a broken spark plug knows just how important it is to do things
right when performing this task. Before you begin make sure that you have the correct spark plugs
for the application you’re working on and be sure that you verify that those spark plugs meet the
dimension and gap specifications recommended for that application. All Brisk Spark Plugs come
pre-gapped from the factory, however it is critical to be sure that gap specifications are met before
installation.

Tools And Materials You will Need
- New set of Brisk Spark Plugs
Spark plug socket size to fit your spark plugs
Spark plug socket extension (if needed)
Spark plug socket ratchet for spark plug removal
Compressed air or “air in a can” to clean the area around the spark plugs
Spark plug torque wrench to correctly tighten the spark plugs to specification
Spark plug dielectric grease
Spark plug anti-seize
Spark plug boot removal tool
Spark plug gap tool
You May Also Need:
Additional tools needed to gain access to the spark plugs
Safety glasses
Work gloves
Shop rags
Parts cleaner
Spark Plug Removal

If this is your first time changing spark plugs you may want to take a picture of the engine
compartment prior to beginning work on the vehicle. This will be a good tool for reference later if
you are unsure about where things were when you are putting things back together. Prior to
beginning work on the vehicle, be sure to allow the engine to completely cool down. This is going
to greatly assist in the removal process. Remove the engine cover to gain access to the spark plugs,
ignition wires and/or ignition coil (s). Most modern vehicles utilize a COP (Coil on Plug) format
where the ignition coil “sits” on top of each spark plug. The ignition coil is connected to the
sparkplug by a spark plug boot which is essentially something like a very short ignition wire. Older
vehicles are commonly equipped with one ignition coil, a distributor and ignition wires (ignition
leads) that connect to each individual spark plug. Once access is gained to the spark plugs it is a
good idea to change one spark plug at a time, in order to prevent mixing up the components. Main



thing here is “Keep it simple!” To remove the spark plug wire or boot, turn the connection back and
forth (clockwise and counter-clockwise) to loosen the bond. Preferably using the spark plug boot
removal tool, gently pull as you are rotating the boot until it “breaks free” from the spark plug. If
you just start pulling on boot or wire before loosening it from the spark plug, it frequently breaks
and part of the spark plug boot remains on the spark plug. This instance would make spark plug
removal difficult as the spark plug socket typically does not fit over the remaining part still
attached to the top of the spark plug. Once the spark plug boot is removed the area around the spark
plug should be cleaned using compressed air to prevent any loose debris from falling inside of the
cylinder head. Sometimes there can be engine oil or engine coolant sitting around the spark plug.

If this is the case, the engine valve cover gasket and/or spark plug tube seals are a common problem
that cause of engine oil collecting around the spark plugs and should be replaced. If engine coolant
is collecting around the spark plugs it is typically caused by leaking coolant or heater hoses, or
potentially even an intake gasket (only on some vehicles). In either case, any such issue must be
corrected prior to spark plug replacement as it will lead to engine misfire and damage to the spark
plugs and boots. If this is not an issue then unscrew each spark plug carefully using the spark plug
socket

Spark Plug Installation

All Brisk Spark Plugs are pre-gapped in the factory but it is crucial that you verify that
gap specifications are met for your particular application so using the spark plug gap gauge, check
the gap between the ground and center electrodes to ensure that the gap is correct. You always want
to perform this task before installation unless specifically advised not to by the manufacturer.
Always follow the recommendations of the spark plug manufacturer. Before installing the new
spark plugs, apply a thin layer of spark plug anti-seize to the threads of the new spark plug. This
will ensure a smooth thread installation and easy removal on your next spark plug replacement.

You want to also apply a small amount of spark plug dielectric grease to the porcelain insulator
head. This will ensure an air-tight seal between the boot or wire and the new spark plug and also
prepare for an easy boot or wire removal during your next replacement. Thread one of the new
spark plugs into the spark plug hole tightening it until you can no longer turn it with your fingers.
Using a short piece of “snug-fitting” rubber hose can greatly assist you with the hand tightening
process and will also prevent thread damage due to “cross-threading.” Then using the spark plug
torque wrench, tighten the plug to the specification listed by the service manual or manufacturer.
Be sure you do not over-tighten the spark plug during installation. Over-tightening the spark plug
can cause the shell of the spark plug to stretch resulting in the loss of heat conduction and
dissipation which will ultimately lead to serious spark plug and possible engine damage due to pre-
ignition. Once the spark plug has been installed correctly, attach the ignition coil or spark plug wire
to the new spark plug assuring the boot is fully seated on the head of the new plug. When
performing a spark plug replacement, it is always recommended to change the ignition wires or
boots to achieve the best ignition and engine performance. That being said, repeat this process for
the remaining spark plugs.



BRISK CYLINDER HEAD
MANUFACTURER SPARK PLUG
RECOMMENDATIONS

CYLINDER HEAD SPEC SHEET SPARK PLUG BRISK SPARK PLUG
MANUFACTURER RECOMMENDATION PART NUMBERS
AIR FLOW RESEARCH
205cc LS1 Mongoose Street . GR15YS, GOR15LGS,
Head : AC 41-974 Platinum GR15ZC, GOR15YTE
225cc LS1 Mongoose Stri . GR15YS, GOR15LGS,
Head c P AC41-974 Platinum GR15ZC, GOR15YTE
DRI15YS,
180cc SBC Street Head AC FR3LS DORI15LGS,DR15ZC,
DORISYTE
DRI15YS,
180cc LT1 Street Head AC FR3LS DOR15LGS,DR15ZC,
DORI15YTE
DRI15YS,
195¢cc SBC Street Head AC FR3LS DORI15LGS,DR15ZC,
DORISYTE
DRI15YS,
195cc LT4 Street Head AC FR3LS DOR15LGS,DR15ZC,
DORI15YTE
305/315/325/335/345/357cc D10S, DO10LGS-T
Magnum BBC CHA CS9C,AUT 3932 (index free plug)
DRI15YS,
;16@:531/;55 88 BRI Ol SIS o sy DOR15LGS,DR15ZC,
DORISYTE
205/224cc SBF Outlaw Race DR14YS, or DR14S (non-

Heads UL S projected tip)

. DRI5YS,
3)654 1851‘:; SC]?F Street/Strip 4 ;77 3904 DOR15LGS,DR15ZC,
utiaw Heads DORISYTE

BRODIX

BBC,Big Brodie Series NGK BY9ES gas L1ISL, L10SL
Alcohol

DRI15YS,

C.A.R.B. Legal Heads CHA 14YC or AUT 3924 DORI15LGS,DR15ZC,

DORISYTE

DART
Big Chief, All 750" reach,gasket, CHA C57C/C57YC D035, DOIOLGS-T
(index free plug)
750" reach,gasket, CHA C59C/C59YC DI0S ,Street app.

By il Az Street RC12YC DRISYS




Ford 20 Degree .750" reach,gasket, CHA C59C/C59YC

750" reach,gasket, CHA C59C/C59YC
Street RC12YC

[ron Eagle,23 Angle or Straight,460"Reach, Tapered
Degree,180,200,215,230cc SBCSeat, CHA V59C/V59YC

[ron Eagle S/S

Iron Eagle,308cc&345cc BBC

RVI12YC/AQC R44TS
CHA C57C/C57YC

Pro 1, 23 Degree SBC&BBC all
cc's

Race Series,220cc SBC Head

CHA C59C/C59YC
CHA C59C/C59YC

CHA C57C/C57YC

EDELBROCK

All Except Flathead

FORD RACING PERFORMANCE
PARTS

GT-40 "Turbo-Swirl" Alum.Cyl

Heads

GT-40X "Turbo-Swirl" Alum

Cyl Heads

"Sportsman" Short Track Cast Iron Cyl Heads
"Z" Aluminum Heads

Robert Yates Alum. Cyl Heads

"High Port" Yates Head

High Port Head for all out
Performance

Super Cobra Jet Cylinder Heads

PRO TOPLINE
CHA V55C,V57C

Iron Lightning, Pro Lightning

Other CHA C55C,C57C

TRICK FLOW

Track Heat Alum.Cyl. Heads

for SB Ford AC FR3LS, AUT 3924, NGK 7373

D10S, DOI10LGS-T
(index free plug)
D10S ,Street app.
DRI5YS

HO08S, HO11LGS-T
(index free plug)

Straight,460"Reach, Tapered Seat, CHA HR17YTE (stubby),

HORIS5LGS, HR14YS
DO08S, DOI10LGS-T
(index free plug)
D10S, DOI0OLGS-T
(index free plug)
D10S, DOI0OLGS-T
(index free plug)
DO08S, DO10LGS-T
(index free plug)

DRI5YS,
DOR15LGS,DR15ZC,
DORISYTE

DR14YS, DOR14LGS,
DR14ZC

DR14YS, DOR14LGS,
DR14ZC

HR14YS, HOR14LGS,
HO14LGS
DORIS5LGS

L- style sparkplug

(13/16hex, 14mm, gasket)

L- style sparkplug

(13/16hex, 14mm, gasket)

L- style sparkplug

(13/16hex, 14mm, gasket)

DR14YS, DOR14LGS,
DR14ZC

HO08S, HO11LGS-T
(index free plug)
DO08S, DOI10LGS-T
(index free plug)

DRISYS,
DORI15LGS,DR15ZC,
DORI5YTE




18 Degree Alum. Heads for SB DO08S, DO10LGS-T
(index free plug)

Chevy
DR15YS,
23 Degree Alum. Heads for SB AC FR3LS, AUT 3924, NGK FRS5, CHA
DORI15LGS,DR15ZC,
Chevy 175, 195 RC

DORISYTE
R-Series Cyl. Head for BB DR14YS, DOR14LGS,
Chevy AU kP2 DR147C
GenX 205, 215, 220, 225, 235, GR14YS, GORI14LGS,
245,255; GM LS NEEanLs GORI14LGS-T
GenX 185, 195; GM LS
- chamber volume M54: 54 GR14YS, GOR14LGS,
cc (CNC-profiled) NS GORI14LGS-T
DRI15YS,
FR5 DORI15LGS,DR15ZC,
DORISYTE
DRI15YS,
Power Oval 280 for BB Chevy AUT 3924 DORI15LGS,DR15ZC,
DORISYTE
DRI15YS,
Chevy AUT 3924 DORI15LGS,DR15ZC,
DORISYTE
Twisted Wedge 185, 195 - Ford SP- 432 GR15YS, GORI5LGS,
4.6L, 5.4L; 2 Valve GR15ZC, GORI5YTE
DR15YS
Power P leveland 195, 22 ’
o 51%“3(751‘3;;208 C9156’V Ors AUT 3924 DOR15LGS,DR15ZC,
’ ’ DORISYTE
DRI15YS,
>AUT 3924 DORI15LGS,DR15ZC,
DORISYTE
DRI15YS,
AUT 3924 DORI15LGS,DR15ZC,
DORISYTE
DRI15YS,
>AUT 3924 DORI5LGS,DR15ZC,
DORISYTE

CHA C57C, NGK R5671A-10

- chamber volume 10: 62
cc (Standard)

Power Port 320, 360 for BB

Twisted Wedge Track Heat 170
185, 205 for SB Ford

High Port 192, 225, 240 for SB
Ford

Power Port 290, 325, A460 340
360 for Ford 429/460

HR14YS, HOR14LGS,
HO14LGS

DRI15YS, DR14YS,
DORI14LGS, DR14ZC
DRI15YS, DR14YS,
DORI14LGS, DR14ZC
HR14YS, HOR14LGS,
HO14LGS

D10S, DO10LGS-T
(index free plug),D08S
DRI15YS, DR14YS,
DORI14LGS, DR14ZC
HR17YTE (stubby),
HOR15LGS, HR14YS

'Windsor Jr

'Windsor Jr. Lite

'Windsor Sr. Lite

Roush 200 Cast Iron




Merlin II Oval & Rect. Port

320cc &345¢cc Merlin

HR17YTE (stubby),
HORI15LGS, HR14YS
HR17YTE (stubby),
HORI15LGS, HR14YS
HR17YTE (stubby),
HORI15LGS, HR14YS
DRI5YS, DR14YS,
DOR14LGS, DR14ZC
HR17YTE (stubby),
HORI15LGS, HR14YS
DRI5YS, DR14YS,
DORI14LGS, DR14ZC

WARNING: Cross reference is provided for convenience only!
Prior installation please confirm spark plug recommendation
with cyl. Head manufacturer and/or
engine builder/tuner




SPARK PLUG GAP | SPARK PLUG GAP
CHART

Spark Plug Gap setting is important for proper engine operation. To set the spark plug gap correctly,
you need to use a spark plug gap tool. For reference, see our spark plug gap chart below, this chart
converts metric measurements to standard.

How to Change Spark Plugs - Spark plug Gap setting and Gap cross reference chart

Spark Plug Gap cross reference chart - metric to standard (mm to inch)
mm 04 05 06 07 08 09 10 14 15 16 1.7

inch 016" 020” 024” 028” 032” 035” 039” 055” 059” 063” 067

The very most important rule when checking or adjusting spark plug gap is, to never pry,
apply or exert any force on the spark plug center electrode, or center electrode ceramic
insulator. The force should be applied ONLY on the spark plug ground electrode strap
moving it closer or further away from the spark plug center electrode. The spark plug gap
adjustment should not be changed more than 3 times and should not exceed .008" in either
direction. Excessive changing of the spark plug gap setting will result in weakening of the
spark plug ground electrode and can lead to breakage. Also, the spark plug gap should never
exceed .055" unless pre-set by the manufacturer.

Most Brisk and other manufacturer sparkplugs are preset to around 0.75mm - 0.8mm. If your spark
plug part number has no trailing digits then (for most part numbers) it will be preset to this
specification. The exception are for example spark plug part numbers with gap that does not need to

be adjusted and can not be changed, such as_Brisk Premium Multi-spark plugs, Brisk Premium LGS

Spark Plugs, Brisk Premium LGS-T spark plugs, Brisk Extra Turbo Spark Plugs and some others.
The "-T" indicate LGS style spark plug with a Tighter gap than standard LGS style spark plug and

should be used on applications where the recommended gap setting is less than .032"., Brisk Extra
Turbo Spark Plugs and some others. If there are trailing numbers after the part number, then the
gap should be specifically set as per the manufacturer's part code designation (e.g. Brisk RR15IRY-
7, gap size is 0.7 mm, Brisk GOR15YTE-3, gap size is 1.3mm NGK BKR6E-11, gap size is 1.1mm,
Denso TI6EPR-U15, gap size is 1.5mm, Champion RC10YC4, gap size is 1.0mm). Part numbering
for Brisk, NGK and Denso spark plugs is reasonably logical with the trailing digits transposing
directly into size in mm. For Champion spark plugs it is a little less logical and is as listed below:

4 =1.0mm (e.g. RC10YC4)
5=1.3mm (e.g. RN16YC5S)
6 =1.5mm (e.g. RS14YC6)

Spark Plug Gap - understanding the basics

Spark plug gap is where spark plug spark discharge is designed to take place. On a conventional
spark plug, it is the area between the center and the ground electrode. As the spark always follow
the path of least resistance, spark gap is generally the closest point between the spark plug center
electrode and the spark plug ground electrode which is sometimes formed by the spark plug shell
itself. The only case when the spark will travel longer path to the ground, is when the longer path is
more conductive (provides less resistance). This can be caused for example by loss of insulating
property of ceramic due to conductive carbon build up from the combustion process (spark plug
fouling).



Large spark plug gap setting demands higher voltage (electrical pressure) for spark to jump the
large distance gap. That means that there is higher voltage build up in the ignition system (ignition
coil, distributor, ignition wires) prior to the spark discharge. This is generally desired in
applications with late model high output ignition coils and lower compression naturally aspirated
engine applications where cylinder pressures are relatively low and easy for spark discharge to
occur.

However running a large gap in high cylinder pressure application (which makes it very hard for
spark to occur), will demand such a high voltage (electrical pressure) for spark to jump the spark
plug gap, that the spark will find an easier way to the ground, possibly where the igniton wire is
close to the ground (engine block etc...) or inside of distributor cap, inside of the ignition coil, on
the outside of the spark plug (between the plug and the boot) etc... In either way the spark will not
occur between the spark plug electrodes inside the combustion chamber, and engine misfire will
occur.

Generally the applications with low cylinder pressures (low compression ratio) running lean A/F
(Air/Fuel) mixtures have large recommended gap (around .050"), and applications with high
cylinder pressures (high compression, forced induction - Wged,nﬁm

applications,...) require spark plug gap smaller than .032". The dense A/F mixture is much
harder for spark to penetrate, and require much higher voltage (pressure). Higher fuel
concentration has the same effect (lower A/F ratio). That reason is why high power vehicles
(1,000 horspower and more) often run a spark plug gap as small as .016". Some applications
such as ProMod turbo cars using M1 fuel frequently run a spark plug gap as small as .012", even
though they are equipped with some of the highest output ignition systems providing in excess of
60,000 Volts high current and high mJ power output.

Sometimes customers wonder, why there is so many_different spark plug gap firing configurations.

The reason is, that in order to get the best possible performance, the spark plugs have to be
carefully matched with the appropriate application and intended use. The like to be "experts" often
say that there is no difference in spark plugs, and that the mixture either gets ignited or not. They
can not be further from the truth! Even standard vehicle Modern OBD-II (On Board Diagnostic)
engines can determine from a simple crankshaft position sensor the angular speed of the crankshatft.
Mounted on the crankshaft is a trigger wheel that has many teeth, as the crankshaft spins, this
wheel inducts a pulse when each tooth passes the sensor. If every cylinder generates exactly the
same amount of power, than the time between each pulse is in the same pattern. However if one
cylinder produces slightly less power, the time between the corresponding pulse is slightly
increased. This is calculated as a % of misfire. Modern engines often turn the check engine light
on with a misfire code (generally P03xx) with corresponding cylinder number when only as little as
10% misfire occurs, which is far before anyone will even feel that something is wrong or even think
that a misfire is occuring.

There can be a lot of power gained by using an optimal spark plug for given application, as well as
installing a fresh set of spark plugs. It is not uncommon to gain as much as 20 Hp just by replacing
used spark plugs. Used spark plugs are hard to fire as the gaps are worn out, and insulation
properties of the ceramic is compromised by solid combustion deposits and old fuel saturation.
This robs available voltage at the spark plug gap, as it "leaks" through the low resistance carbon
deposits to the ground, resulting in a weak spark. Think of a worn out spark plug gap like an old
leaky water hose that requires more water pressure, and is like a restricting the flow at the end with
your finger. More pressure is required form the leaky hose, because more water leaks out at other
places than the hose end.

There are many different spark plug gap styles available, some with_low gap capacitance, some with

high gap capacitance, some with_low ignition voltage requirement, some with high ignition voltage
requirement, some with projected tip, some with retracted tip,_some with fixed gap, some with

adjustable spark plug gap, some with_several parallel gaps, some with_several gaps in series.



For the best engine and spark plug performance, the size, style and shape of the spark plug gap
should correspond with many factors. Some of them are:

1) Potential of the ignition system - Spark Voltage (sometimes explained as Voltage potential or
electrical pressure) corresponds with the distance that spark can cross at given air pressure and
enviroment (concentration of the A/F (Air/Fuel) mixture etc... between the spark plug gap (center
electrode and ground electrode).

2) Pressure in the combustion chamber at time of spark discharge - Depends on compression and
aspiration of the engine. High compression engines and engines with forced induction have higher
combustion chamber pressures at time of spark discharge. Higher cylinder pressure requires higher
voltage for the spark to occur.

3) Type and concentration of the fuel - for example fuels with high alcohol content requires lower
A/F ratio and smaller spark plug gaps.

4) Engine ignition timing advance - the closer to the engine TDC (Top Dead Center) the spark
occurs, the higher is the A/F mixture pressure it has to fire, and the harder for spark it is.

5) Engine load and intended use - when engine is under load, the pressures in the combustion
chamber is higher as there is more air aspirated, making it harder for spark to occur. High RPM
applications also shorten the ignition coil saturation (on time or DWEL) resulting in less available
energy.

6) Type of Ignition system - magneto, CD (Capacitor Discharge), or Inductive. CD ignitions have
very fast Voltage rise (short rise time) and therefore they also work very well with spark plugs that
have high capacitance, such a spark plugs with multiple gaps and/or surface discharge spark plugs.
On the other hand Inductive ignition systems generally provides longer spark duration...

Spark Plug Heat range

Vehicles produced in series (which are not additionally modified for engine power output
enhancement), whose engines are properly adjusted and in good technical condition, can be
equipped according to the current application tables.

Any comparison charts of spark plugs are always for informative purposes only and they do not
substitute the current application tables in full.

In the case of engine power output enhancement by means of additional modifications it is suitable
to contact a producer's representative. There always applies a principle that in the case of medium
modifications of the power output it is suitable to use the spark plugs "colder" by 2 degrees than
those forming its original equipment (e.g. a change from 15 to 12). After driving several miles and
subsequent assessment of the insulator tip appearance it is possible to decide about the most suitable
equipment. This operation requires enough experience.
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Proper length of the Spark Plug threaded shell

When changing the spark plugs, always ensure that the spark plug threaded portion of the shell
(from the spark plug seat) is same length (or very close to) the O.E. spark plug.

If the threaded portion is slightly longer, spark plug indexing washers can be used to obtain the
desired spark plug reach.

11



BRISK SPARK PLUGS PERFORMANCE
RACING

Brisk Spark Plugs For Tuning And Race Applications

Spark Plugs for Forced induction applications such as supercharged and turbocharged
Spark Plugs for Nitrous Oxide applications

Perfromance Tuning

Car designers have to design vehicles for mass production. They are limited by continuous
reductions to production costs and extending service inspection intervals. This all results in cars
design where, performance and utility features are acceptable for most drivers.

There are some people, however, who are not satisfied with the uniformity of mass-produced
vehicles and want to apply some degree of uniqueness. These efforts have led to an activity that is
called "tuning" in the automobile industry. Tuning involves modification of appearance and shape
of the body, sound of the exhaust pipe and often also engine power. There are many options for
increasing engine power. One of the easiest methods is the use of a special spark plug.

Racing

BRISK manufactures special Sport Racing spark plugs for high-efficiency engines in racing cars;
they have colder thermal values such as 12, 10 and 08 and are capable of dissipating more heat form
the spark plug tip to combat overheating and pre-ignition. Colder heat range spark plugs are adapted
to high temperatures in the combustion chamber, vibrations and, in the -T and Turbo Racing version
(closer electrode distance), also extremely high cylinder pressures. It is known fact that longer spark
discharge supplies more ignition energy into the combustion chamber, however increasing
compression ratio, installation and/or increase of boost pressure of a supercharger or turbo,
significantly increases voltage requirements of your ignition system due to higher pressure inside
the combustion chamber. Your stock ignition system might not be capable of supplying required
voltage to ignite dense air fuel mixture in the combustion chamber. In such case, it is necessary to
upgrade your ignition system (MSD, Accel, Malory, Nology ignition ), or use of a -T, Silver Racing
or Turbo Racing version spark plug which has closer electrode distance and low ignition voltage
requirement.

Increase in compression, forced induction (such as blowers and turbo), Nitrous Oxide and other
power adders requires a use of a colder heat range spark plug; and in more radical builds, in a non-
projected tip spark plug electrode configuration. If unsure of a proper thermal value (heat range) it
is safer to start with a coldest spark plug and work your way up. If the spark plug heat range is too
cold, spark plug will not reach it's required operating temperature and the spark plug will foul out.
The result will be a misfire, instead of possible engine damage from pre-ignition or detonation
caused by selecting spark plug with too high thermal value (heat range).

Equipment for racing cars is highly individualized and requires much experience in the choice of
the best thermal value. Compression, boost pressure, air-fuel ratio, cooling efficiency, timing and
other variables plays a major role in selection of an appropriate thermal value (heat range) of a
spark plug. Wrong decision can lead to serious engine damage. Please consult unclear cases with an
expert engine tuner, engine builder, or the producer. Any damages, implied or consequential caused
by improper choice of spark plug cannot be claimed against the importer or producer of the spark

plug.

12



SPARK PLUGS MAINTENANCE

Spark plugs do not require any maintenance during the replacement interval. Certain level of
maintenance is, however, required by the vehicle whose part the spark plugs are. All deficiencies
caused by insufficient vehicle maintenance can be reflected on the spark plug. That is why we
recommend, within the framework of prevention, to check the spark plugs once a year. Their
appearance reflects technical conditions of your vehicle.

Spark plugs replacement intervals are specified for a maximum mileage performance of the engine
in a good technical condition. Therefore, never exceed the replacement intervals prescribed for a
given type of spark plug. Possible spark plug replacement before the interval prescribed will not
cause any problem.

13



DIAGNOSTIC OF FAILURE

Consequences

burning
Excessive formation of
combustion deposits

Failure Cause
Improperly adjusted ignition Spark advance (from a proper Pre - ignitions /Detonation
system moment)
Spark delay (from a proper
moment)
Improper air/fuel ratio Rich mixture

Lean mixture

Low or no performance of Dust penetration into the

the air filter combustion area
Filter impassability
Compression pressure Low

Excessive formation of
combustion deposits

Pre - ignitions /Detonation
burning

Excessive deposits

Excessive formation of
combustion deposits
Excessive formation of
combustion deposits

Fig.
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Failure Cause Consequences Fig.

Improperly selected spark Pre - ignitions Detonation

Too hot . 2
plug burning
Excessive formation of
Too cold . . 1
combustion deposits
None Perfect performance of the spark 4

plug
Spark plug is like a dipstick into your engine, which will let you see what is going on inside of the
combustion chamber.

The two most destructive combustion events to the engine and the Spark Plug are: PRE-
IGNITION and DETONATION. These terms are commonly misunderstood and confused with
each other.

Detonation occurs after normal combustion (controlled burning) was initiated from a spark
between spark plug electrodes. As the flame front propagate trough the combustion chamber, the
pressure and heat on the remaining yet un-burnt mixture increases dramatically pass the point of
fuel octane rating and any hot spot (most often hot side of the piston) will detonate (explode) the
remaining yet un-burnt mixture. This event takes place in a split second and cause extreme
pressure shock wave, which often pits the piston surface (looks sandblasted as it compresses less
dense micro-portions of the aluminum alloy) and almost always breaks ceramic insulator on the
spark plug. The damage to the spark plug is a result of the events and the high frequency shock
wave. Please note that detonation is a different event than pre-ignition where the mixture is ignited
by usually hot spot, glowing carbon deposit or overheated ground spark plug electrode, prior to the
mixture ignition by spark form spark plug. Pre-ignition is far more destructive to the engine than
detonation because maximum cylinder pressure is reached far before the piston reach the TDC (top
dead center). Pre-ignition will destroy the engine, put hole trough the piston, or even blow it up.
Detonation (can be also heard as engine knock or pinging) is not necessarily damaging to the
engine if it is not prolonged and only very small amount of un-burnt mixture detonate. Modern
engines in order to reach the maximum fuel economy run on the edge of pinging. They use knock
sensors to "listen" for the pinging and retard the timing accordingly. However prolonged and
severe detonation will hurt the engine and the spark plug, and is probably the most common cause
of failure due to inconsistency of the octane rating of gasoline. Modern engines are equipped with
a Knock Sensor which provides feed back to engine ECU/PCM to adjust engine ignition timing in
order to prevent prolonged detonation. However engine knock sensor is often not working
properly, or is purposely eliminated on some performance applications, which exposes engine and
spark plug to damage from severe detonation. Spark plug is passive component with 3 basic
functions. It have to: 1) stay cool enough to prevent pre-ignition 2) stay hot enough to burn off
combustion deposits 3) provide spark to ignite A/F mixture. About the only time you can blame
spark plug for a failure, is if too hot spark plug heat range is used and the spark plug ground
electrode gets too hot and become a source of the pre-ignition.
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HOW TO CHANGE SPARK PLUGS |
TORQUE SPEC CHART

How to Change Spark Plugs - Spark Plugs Methods of Sealing, Spark Plugs Installation and Spark
Plug Gap Chart sections of this page are here to help you better understand the most critical steps
and procedures in changing spark plugs.

When replacing spark plugs, BASIC IDENTIFICATION OF SPARK PLUG - is necessary for
determination of the correct spark plug installation troque.

Spark plugs are constructed by using two different manners of sealing in cylinder head.

Methods of spark plugs sealing in the engine cylinder head:

Conical seat - Spark plug is sealed in cylinder head with a conical (tapered) seat.

with this kind of sealing requires an especially sensitive approach. For
proper spark plug installation, it is always highly recommended to use
spark plug removal and installation tooland spark plug torque wrench.
Correct torque is the very most critical step of spark plug installation.
If the torque is exceeded, the spark plug shell can be stretched, thermal
characteristics can be lost and there may even occur a rupture of the
spark plug during its assembly or dismantling in the engine... Itis
extremly important not to exceed the installation torque. However in
order to ensure proper seating of a conical seat spark plug, it is a good
idea to torque the spark plug, loosen it a 1/4 turn and torque it again.
This will help ensure proper seating and adequate heat transfer. This
goes for conical seat spark plugs only!

E In this case no sealing washer is used. The assembly of spark plug

How to change conical (tapered) seat spark plug without torque wrench - (only if torque
wrench can not be obtained)

TIGHTENING by ANGLE

When replacing spark plugs without spark plug torque wrench, spark plugs should be thread-in

by spark plug removal and installation tool, or socket by hand (wihtout spark plug wrench)
untill they fully seat. Then a spark plug wrench should be used to tighten the spark plug by

turning an additional angle as follow:

new spark plug used spark plug
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Sealing with a gasket (washer) - spark plugs can never be mounted into cylinder head without a
sealing gasket (washer).

In this case sealing washer must be used (comes with new spark
g plugs). If gasket style spark plug is installed without sealing
<3
w

gasket, the combustion area will not seal sufficiently and heat
removal

(transfer of heat from the spark plug into the engine cylinder head)
will not be sufficient. When replacing spark plugs, for proper spark
plug installation it is always highly recommended to use_spark plug
removal and installation tool and spark plug torque wrench. Correct
spark plug torque is the very most critical step of spark plug
installation. It is extremely important to never exceed the spark
plug recommended installation torque.

How to change gasket (washer) style spark plug without torque wrench - (only if torque wrench
can not be obtained)

TIGHTENING by ANGLE

When replacing spark plugs without spark plug torque wrench, spark plugs should be threaded-
in by spark plug removal and installation tool, or socket by hand (without spark plug wrench)
untill they fully seat. Then a spark plug wrench should be used to tighten the spark plug by
turning an additional angle as follow:

new spark plug used spark plug
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How to Change Spark Plugs - Replacing Spark Plugs using torque wrench

IMPORTANT !!! - When replacing spark plugs, the engine must be close to the ambient
temperature. The area around the spark plugs should be cleaned with compressed air (or air in the
can) to prevent foreign debree from falling into the combustion chamber. Spark plug and cylinder
head threads needs to be free of carbon build up, clean, and it is recommended, free of lubricant.
If needed, cylinder head threads can be cleaned by _spark plug thread chaser in the correct size
thread (10mm, 12mm, 14mm). If spark plug thread lubricant (antisieze) is used when replacing
spark plugs, it shoud be used very sparingly on the spark plug thread only and the spark plug
installation torque is to be reduced by about 25% !

However, it is highly recommended to use_spark plug dielectric grease in the spark plug wire cable
boot, or Coil on Plug boot prior connecting to the spark plug. This ensures air tight connection

which prevents spark flash-over (spark on the outside of the spark plug between the spark plug High
Voltage terminal and the spark plug shell) which will cause spark plug missfire and engine
hesitation. _Dielectric grease prevents missfires, keeps the moisture out, and ease the

future_removal of the spark plug wire or the spark plug boot.

How to Change Spark Plugs - Spark Plug Torque Chart specs in (N.m.)

SPARK PLUG HEAD OF ENGINE

plug sizes seals cast - iron aluminum
M 10x 1 sealing ring10 - 15 Nm10 - 15 Nm

M 12 x 1,25sealing ring15 - 20 Nm 15 - 25 Nm
M 14 x 1,25sealing ring20 - 40 Nm20 - 30 Nm
M 14 x 1,25conical seat10 - 20 Nm10 - 20 Nm
M 18 x 1,5 conical seat20 - 30 Nm20 - 30 Nm

How to Change Spark Plugs - Spark Plug Torque Chart specs in (ft.Ib)
SPARK PLUG HEAD OF ENGINE

plug sizes seals cast-iron  aluminum
M 10x 1 sealing ring7.2-10.8 ft.lb 7.2-8.7 ft.lb

M 12 x 1,25sealing ring 10.8-18 ft.1b 10.8-14.5 ft.Ib
M 14 x 1,25sealing ring 18-25.3 ft.lb 18-21.6 ft.lb
M 14 x 1,25conical seat10.8-18 ft.lb 7.2-14.5 ft.1b
M 18 x 1,5 conical seat14.5-21.6 ft.1b14.5-21.6 ft.1b

How to Change Spark Plugs - Spark Plug Torque Chart sepecs in (in.1b)

SPARK PLUG HEAD OF ENGINE
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plug sizes seals cast -iron  aluminum
M 10x 1  sealing ring86-130 in.lb 86-104 in.Ib
M 12 x 1,25sealing ring130-216 in.Ib130-174 in.1b

M 14 x 1,25sealing ring216-304 in.Ib216-259 in.1b
M 14 x 1,25conical seat130-216 in.1b87-174 in.Ib
M 18 x 1,5 conical seat174-259 in.lg174-259 in.lb
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SPARK PLUGS ELECTRICAL
PROPERTIES

The fouling of insulator tip surface with combustion deposits reduces electrical insulation
resistance . If the insulation resistance drops, there also occurs a drop in electrical voltage supplied
to the spark plug from the ignition system. If, as a result of heavy fouling of the insulator tip, the
insulation resistance decreases down to the value when the electrical voltage supplied from the
ignition system is lower than the voltage required by the spark plug, there will be misfire of spark
between the spark plug electrodes and a failure of the engine function.

Reduction of the insulation resistance from electric energy leakage on the
insulator tip surface

Voltage (kV)

10 1 0.5

_—
Insulation resistance (MOhm)

voltage required by the spark plug

voltage supplied by the ignition system

Voltage required by the spark plug and voltage supplied by the ignition system. In order that a
discharge can occur between the spark plug electrodes, it is necessary that the ignition system can
supply voltage of a certain value.

If the spark plug requirement concerning the voltage supplied by the ignition system exceeds its
possibilities, there will not occur any spark jump across the spark gap. It generally applies that the
spark plug voltage requirement increases if the electrode gap rises and during acceleration. The
voltage supplied by the ignition system decreases at starting, low ambient temperatures and at a
high speed of the engine.
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Relation between voltage supplied by the ignition system and the spark plug requirement

” | ) ;_-"""© A. voltage requlrfad by the spark plug (new)
i Al. voltage required by the spark plug (used)

= B. voltage supplied by the ignition system
= | 20 - H . . . o
= < _ C. insufficient voltage supplied by the ignition
1 4 Acceleration system
| s ! oo —©
9 Acceleration @

10 4

20 4 & 8 10
Velocity (km/h)

Relation between electrode gap and voltage
requirement of the spark plug

Voltage (kV)

0.4 0.6 0.8 1.0
Electrode gap (mm)

Relation between the spark plug wear and spark plug voltage requirement

Voltage (kV)

L]
i

04 04 DB 1.0
Electrode gap (mm)

Electrical Conductivity comparison between precious metals used in Spark Plug technology.
Electrical Conductivity plays a vital role in spark plug performance. The more efficient the
conductivity the less strain that is put on your ignition system. This allows for a more potent /
strong spark which is crucial for force induction, nitrous, high compression and hard to ignite
alternative fuels.



SILVER

COPPER

* IRIDIUM

NICKLE
L] * pPLATNIUM

Thermal Conductivity comparison between precious metals used in Spark Plug technology.
Thermal conductivity is vital to prevent pre-ignition detonation, aka '"grenading', an engine
and builders worst nightmare. The more efficiently a spark plug is able to dissipate the heat
being accumulated, the less likely you are to occur pre-ignition detonation which can cause
substantial damage to your high performance and racing engines.

SILVER

COPPER

* IRIDIUM

* PLATNIUM
NICKLE
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SPARK PLUG CROSS REFERENCE HEAT
RANGE CHART

Stay

Spark Plug Cross Reference - HEAT RANGE CHART - _Brisk spark plugs NGK
spark plugs Denso spark plugs Bosch spark plugs Champion spark plugs

12 14

10 8 7

31 24 22

2, 07 4 5
CHAMPION 55, 57 6, 61, 637, 8
Autolite spark plug heat range is generally indicated by the last digit of the part number.
Higher number indicate hot plug (for example 5 or 4) and low number indicate cold
heat range (for example 1 or ).

Spark plug heat range is the measure of how fast the spark plug tip dissipates
combustion heat. It must do this in a precise and controlled manner so the spark
plug will:

cool enough to avoid pre-ignition and/or electrode destruction due to detonation.

Run hot enough to burn off combustion deposits that would otherwise collect on the sparkplug
insulator tip and cause fouling, that leads to misfire.

iy

BRISK
7

17 4m
HOT TYPE COLD TYPE

Large surface area exposed Smaller surface area exposed
to the combustion gases to the combustion gases
Dissipates heat slowly Dissipates heat quickly into
omall surface area to the engine head trough the
displace heat from the large surface area between
insulatar tip to the engine the insulator and the spark

head trough the spark plug  plug shell

shell
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Why is Spark Plug Heat Range Critical?

Two basic conditions for proper performance of a spark plug
are given by sufficient electrical insulation between the center
and ground electrodes, and heat transfer from the parts of the
spark plug projected into the combustion chamber. Both
conditions are directly related.

In order to ensure sufficient insulation between center and
ground electrodes it is necessary, to keep the insulator tip (the
part of the insulator projecting into the engine area) within an
optimum temperature range. Insulator tip temperature is
influenced by the proper choice of spark plug heat range. One
heat range changes the spark plug insulator tip temperature by
about 75 - 100 degree Celsius.

HEAT DISSIPATION
© Thermal reserve
:G" #
®
b
e
a
8
T ® Deposit zone
0 15 50 75 100

Engine load (%) iy
A. To cold spark plug for a given engine
B. Suitable spark plug for a given engine
C. Too hot spark plug for a given engine

If the insulator tip temperature drops into the so-called deposit zone, combustion deposits (carbon,
non-combusted fuel, lubrication oil, impurities from the atmosphere) start to form on the insulator
tip surface. A consequence of these combustion deposits on the insulator tip is reduction in
electrical insulation resistance accompanied by failing ignitions and after a certain period of time
even by a failure of the spark plug performance.

Providing a higher temperature of the insulator tip, no further combustion deposits are formed, but
those already existing will not be burnt until the insulator tip temperature rises above 475 °C - the
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so-called self-cleaning zone. In this temperature range, no new deposits are formed and those
existing will be burnt. The spark plug operates in an optimum manner.

Too high temperature of the insulator tip is undesirable. High temperature results in pre-ignitions of
the air-fuel mixture and further compression of the mixture already ignited leads to high
temperature, which can cause serious damage to the engine.

In order to achieve the correct temperature of the insulator tip for a given engine, the spark plugs
are produced in various thermal values. The range of thermal values for BRISK spark plugs extend
from the warmest to the coldest, namely 19, 18, 17, 15, 14, 12, 10 and 08.

hot spark plugs cold spark plugs
19 17 15 10 08

o -
i —
_——

3
A

i b _

"Hot" spark plugs remove heat from the combustion area relatively slowly. They have a longer
insulator tip and they achieve a temperature higher than the deposition zone relatively fast.

"Cold" spark plugs feature a relatively short insulator tip and they remove heat from the combustion
area quite fast, in order to avoid advanced ignitions.

The choice of a proper heat range is very important. But even a spark plug featuring a properly
selected heat range, is influenced by the processes of fouling and self-cleaning of the insulator tip.
The setting of combustion deposits on the insulator tip is caused by an imperfect combustion due to
a "rich" air/fuel mixture. On the other hand, the combustion deposits previously set will burn if the
insulator tip temperature rises above 475 °C.

Zones of spark plug fouling and self-cleaning zone depending on the air/fuel ratio and on the spark
plug insulator tip temperature.
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Insulator tip temperature ('C)

&00 1

S00 4

AD0 4

N

"l. i f. i :. i

8 10 12 14 6 18

Air/fuel ratio

Zone of fouling with non-evaporated fuel
Zone of fouling with dry combustion deposits
Inert zone

Self-cleaning zone
Zone of fouling with non-evaporated fuel - this is the zone of the highest degree of

fouling for spark plugs. The mixing ratio of fuel and air is very low in this case
(rich mixture). Diffusion (atomization) of fuel is low and the fuel burns in its
liquid state. Level of creation of combustion deposits is significant. In addition,
the insulator tip is wet from the non-evaporated fuel. The decreasing insulation
resistance of the insulator tip results in an occasional failure of ignition. Cold
starts and frequent moving off from rest in cold weather will accelerate the
fouling of the insulator tip.

Zone of fouling with soft deposits - vehicle engine run at idling speed or its low load can result in
the setting of soft (dry) combustion deposits on the insulator tip, even if the fuel does not burn in
liquid state.

Inert zone - in this zone, there does not occur any setting of combustion deposits on the insulator

tip and there does not occur any self-cleaning either. No deposits set on the
insulator tip surface even if the spark plug temperature drops below 500 0 C. The
new spark plug does not feature any fouling and if a spark plug is fouled, it does
not get cleaned.

Self-cleaning zone - The combustion deposits set in this zone on the insulator tip
will burn and the insulation strength of the insulator tip will return to a common
value. The shift into the self-cleaning zone generally takes place during
acceleration and at higher speeds of the vehicle.

Determination of thermal value of a spark plug
While the engine is running, the spark plug is being heated to a certain

temperature. The highest temperature can be detected at the insulator tip end. Thermal balance
between the input and output of heat from the spark plug is determined by the value known as the
spark plug heat range. An important parameter of this heat range is given by the so-called self-
ignition value. It is measured by a special measuring engine by means of a gradual increase in the
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supercharging pressure up to the initiation of self-ignitions of the spark plug. The self-ignitions are
indicated with the help of the ionization method, than they are processed by the control system with
a feedback to the engine control. The thermal load is expressed by the IMEP (Indicated Mean
Effective Pressure Ib/in 2 ) units.

Determination of engine equipment with spark plugs

The equipment test of a particular engine is carried out with the help of special equipment making it
possible to detect self-ignitions during an increase in spark advance in comparison with the original
one, at a load of the engine. A part of the equipment tests is often formed by a starting capacity test
carried out in a freezing chamber, as well as operation tests.
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BASIC THEORY OF SPARK PLUG
OPERATION

Basic Theory Of Spark Plug Operation

Basic function of ignition spark plug is to ignite the air and fuel
mixture inside the combustion chamber. The resulting flame front
expansion forces the piston from Top Dead Center to Bottom Dead
Center. This process happens within 3 to 20 milliseconds depending
on engine RPM. This piston movement is converted trough the
connecting rod and crankshaft into rotating kinetic energy. Speed
and the expansion characteristic of the flame front directly effects
the developed mean pressure in the combustion chamber, which acts
on the piston and is converted into power. But ignition spark plug is
also exposed to a very challenging environment. The temperature
inside of the combustion chamber reaches 2500 degrees Fahrenheit and the pressures reaching
hundreds of MPa.

SPARK PLUG BASICS:
The spark plug has three primary functions:

Spark plug has to: Seals the combustion chamber
Spark plug has to. Ignite air/fuel mixture
Spark plug has to: Transfer heat from the combustion chamber

ELECTRICAL PERFOMANCE OF THE SPARK PLUG

Spark plugs carry electrical energy from the ignition coil and wire inside of the combustion
chamber. Spark occurs between spark plug center and ground electrode- igniting the A/F mixture
and turning fuel into working energy. A sufficient amount of voltage must be supplied by the
ignition system and reach the spark plug in order to generate spark across the spark plug's gap.
This is called "Electrical Performance" of the spark plug.

THERMAL PERFOMANCE OF THE SPARK PLUG

The temperature of the spark plug's firing end must be kept low enough to prevent pre-ignition, but
high enough to prevent fouling. This is called "Thermal Performance" of the spark plug, and is
determined by the spark plug heat range selected.

HEAT RANGE EXPLAINED - High Performance Brisk USA Spark Plugs

1t is important to understand that the spark plugs does not create heat, they only remove heat from
its tip to prevent it from getting too hot and glowing. The spark plug works as a heat exchanger
by pulling unwanted thermal energy away from the tip of the spark plug, and transferring the heat
to the engine's cylinder head and cooling system. The spark plug heat range is defined as a plug's
ability to dissipate heat.

The rate of the spark plug heat transfer is determined by:
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The spark plug ceramic insulator nose length
The spark plug gas volume around the ceramic insulator nose
The spark plug materials/construction of the center electrode and ceramic insulator

A spark plug's heat range has no relationship to the actual voltage transferred through the spark
plug. Rather, the heat range is a measure of the spark plug's ability to remove heat from the spark
plug center electrode and ceramic tip. The spark plug heat range measurement is determined by
several factors; the length of the spark plug ceramic center insulator nose and its' ability to absorb
and transfer combustion heat, the material composition of the spark plug insulator and center
electrode material.

The spark plug ceramic insulator nose length is the distance from the firing tip of the ceramic
insulator to the point where the spark plug ceramic insulator meets the metal spark plug shell.
Since the insulator tip is the hottest part of the spark plug, the tip temperature is the primary factor
in pre-ignition and fouling. Whether the spark plugs are fitted in a moped, boat, or a race car, the
spark plug tip temperature must remain between 475-850°C in order to properly operate. If the
spark plug tip temperature is lower than 475°C, the ceramic insulator area surrounding the center
electrode will not be hot enough to burn off carbon and combustion chamber deposits which are
conductive and “conduct away” some of the available voltage that is needed to generate the spark.
These accumulated deposits can result in spark plug fouling leading to spark plug misfire due to
insufficient voltage for spark to occur.

If the spark plug tip temperature is higher than 850°C the spark plug will overheat which may
cause the ceramic around the center electrode to blister or crack and the electrodes to melt. This
may lead to pre-ignition/detonation and expensive engine damage. In identical spark plug types, the
difference from one heat range to the next is the ability to remove approximately 70°C to 100°C
from the spark plug center electrode and ceramic tip. A projected style spark plug firing tip
temperature is increased by about 15°C to 25°C.

The spark plug firing end appearance also depends on the spark plugs tip temperature. There are
three basic diagnostic criteria for spark plugs: good, fouled and overheated. The temperature
borderline between the fouling and optimum operating regions is 500°C. This temperature is called
the spark plug self-cleaning temperature and is where the accumulated carbon and combustion
deposits are burned off.

1t is very important to keep in mind that the spark plug ceramic insulator nose length is a key-
determining factor in the heat range of a spark plug. The longer the ceramic insulator nose is, the
more ceramic nose surface area is exposed to the hot combustion gasses, and less heat is dissipated
by the spark plug as the heat from the tip must travel further before it reach the spark plug metal
shell and is transferred into the cylinder head water jackets. This means the plug has a higher
internal temperature, and is said to be a hot spark plug. A hot spark plug maintains a higher
internal operating temperature to burn off oil and carbon deposits, and has no relationship to spark
quality or intensity.

Conversely, a cold spark plug has a shorter insulator nose, have less surface exposed to the hot
combustion gases and dissipates more heat from the center electrode and ceramic tip as the heat
firom the tip does not need to travel as far to meet the metal shell and transfer into the cylinder
head water jackets. This heat travels a shorter distance, and allows the plug to operate at a lower
internal temperature. A colder heat range is necessary when the engine is modified for
performance, subjected to heavy loads, or is run at a high rpm for a significant period of time.
Colder spark plugs remove heat quicker, reducing the chance of pre-ignition/detonation. Failure
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to use a cooler heat range in a modified application can lead to spark plug failure and severe
engine damage.

Below is a list of external influences on a spark plug's operating temperature. The following
symptoms or conditions may have an effect on the actual temperature of the spark plug. The spark
plug cannot create these conditions, but it must be able to cope with the levels of heat...if not, the
performance will suffer and engine damage can occur.

Air/Fuel Mixtures seriously affect engine performance and spark plug operating temperatures.

Rich air/fuel mixtures cause the spark plug tip temperature to drop, causing fouling and poor
drivability

Lean air/fuel mixtures cause spark plug tip and cylinder temperature to increase, which may lead to
pre-ignition, detonation, and possibly serious spark plug and engine damage

1t is important to read spark plugs many times during the tuning process to achieve the optimum
air/ fuel mixture

Higher Compression Ratios/Forced Induction will elevate spark plug tip and in-cylinder
temperatures

Compression can be increased by performing any one of the following modifications:

a) reducing combustion chamber volume (i.e.: domed pistons, smaller chamber heads, milling
heads, etc.)

b) Adding forced induction (Nitrous, Turbocharging or Supercharging)

¢) camshaft change

As compression increases, a colder heat range plug, higher fuel octane, and careful attention to
ignition timing and air/fuel ratios are necessary. Failure to select a colder spark plug and adequate
higher-octane fuel can lead to spark plug/engine damage

Advancing Ignition Timing — dramatically increases the temperature in the combustion chamber

Advancing ignition timing by 5-10° causes spark plug tip temperature to increase by approx. 70°-
100° C

Engine Speed and Load

Increases in firing-end temperature are proportional to engine speed and load. When traveling at a
consistent high rate of speed, or carrying/pushing very heavy loads, a colder heat range spark plug
should be installed

Ambient Air Temperature

As air temperature falls, air density/air volume becomes greater, resulting in leaner air/fuel
mixtures.

This creates higher cylinder pressures/temperatures and causes an increase in the spark plug's tip
temperature. So, fuel delivery should be increased.

As temperature increases, air density decreases, as does intake volume, fuel delivery should be
decreased
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Pre-ignition

Defined as: ignition of the air/fuel mixture before spark plug spark

Caused by hot spots in the combustion chamber...can be caused

(or amplified) by over advanced timing, low octane fuel, too hot a spark plug, lean air/fuel mixture,
too high compression, or insufficient engine cooling

Pre-ignition spikes the combustion temperature dramatically and most often leads to detonation

A change to a higher-octane fuel, a colder plug, richer fuel mixture,
or lower compression may be in order

You may also need to retard ignition timing, and check vehicle's cooling system
Pre-ignition usually leads to detonation; pre-ignition an detonation are two separate events
Combustion temperatures spike to over 3000°F during the combustion process (in a racing engine)

Detonation

The spark plug's worst enemy! (Besides fouling)

Can break spark plug ceramic insulators or break off ground electrodes. Most frequently caused by
insufficient octane rating and hot spots in the combustion chamber.

Detonation occur as propagating flame front further squeezes the yet unburned mixture in the
combustion chamber to the point of self ignition and detonate => the unburned mixture self ignite
spontaneously generally from a side of the piston which tends to be the hottest part in the
combustion chamber. Sometimes the pre-ignition starts at the side of the piston and than the spark
plug ignite secondary flame front. As the two flame fronts collide in the combustion chamber prior
to the TDC maximum pressure and temperature occurs with the piston still trying to go up.

As the piston is being forced upward by mechanical action of the connecting rod, the pre-ignited
explosion will try to force the piston downward. If the piston can't go up (because of the force of the
premature explosion and or detonation) and it can't go down (because of the upward motion of the
connecting rod), the piston will rattle from side to side. The resulting shock wave causes an audible
pinging sound. Most of the damage than an engine sustains when "detonating" is from excessive
heat and pressure.

The spark plug is damaged by both — the elevated temperatures and the accompanying shock wave,
or concussion. Prolonged pre-ignition and/or detonation will burn a hole trough the piston, bend
rod and can completely destroy the engine.

Misfires

A spark plug is said to have misfired when enough voltage has not been delivered to light off all fuel
present in the combustion chamber at the proper moment of the power stroke (a few degrees before
top dead center)

A spark plug can deliver a weak spark (or no spark at all) for a variety of reasons...defective coil,
too much compression with incorrect spark plug gap, dry fouled or wet fouled spark plugs,
insufficient ignition timing, etc.

Slight misfires can cause a loss of performance for obvious reasons (if fuel is not lit, no energy is
being created)

Some people believe that the spark plug will either ignite the mixture or will not. They believe there
is nothing in between. This belief is incorrect. Most modern OBD-II engines can even calculate
the % of misfire from the crankshaft position sensor by evaluating the crank angle speed million
times per second. On some vehicles the check engine will illuminate with the P0300 (random
misfire) code or specific cylinder misfire code P0301- P0312) if just 10% cylinder misfire is
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detected which is sometimes far before average driver even notice that there is something not quite
right with the engine.

Severe misfires will cause poor fuel economy, poor drivability, and if prolonged even catalytic
convertor damage.

Fouling

Will occur when spark plug tip temperature is insufficient to burn off carbon, fuel, oil or other
deposits

Will cause spark to leach to metal shell...no spark across plug gap will cause a misfire

Wet-fouled spark plugs must be changed...spark plugs will not fire

Dry-fouled spark plugs can sometimes be cleaned by bringing engine up to operating temperature
or driving for few minutes in a low gear

Light media blasting can be also used, but only lightly on the ceramic insulator tip of the center
electrode, end extreme caution should be paid to blow-off all the remaining media from the spark
plug after the cleaning. Liquid cleaners of any type should not be used for cleaning spark plugs, as
they tend to imbed into the ceramic insulator and hamper it's dielectric properties.

Before changing fouled spark plugs, be sure to eliminate root
cause of fouling
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SPARK PLUGS IDENTIFICATION &
CONSTRUCTION
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Spark Plug Shell dimensions (the first letter of the part number)

Metal shell projected into combustion chamber
Complies with relevant ISO standard
Does not comply with relevant ISO standard
Spark Plugs Interference suppresor (resistor)
No interference suppression
Interference suppression
Resistor reducing electrode burn-off
Spark Plug Heat range
Hot Cold
19 18 17 16 15
Spark gap design
Not projected insulator tip
Projected insulator tip
Extremely projected insulator tip
Projected insulator tip and three ground electrodes EXTRA
Extremely projected insulator tip and ring-shaped spark gap PREMIUM
Two auxiliary electrodes on the insulator tip and ring-shaped electrode gap
PREMIUM
One auxiliary electrode on the insulator tip and three ground electrodes PREMIUM
Extremely projected insulator tip and three ground electrodes EXTRA
Spark Plug Elektrode material
Nickel-alloy centre electrode
Copper cored centre electrode SUPER
Silver centre electrode SILVER
Centre electrode with platinum contact PLATIN
Centre and ground electrode with platinum contact PLATIN

0.4 - 0,9 mm
0,5 mm
1,0-1,1 mm




Spark Plug Shell Dimensions
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SPARK PLUGS CYLINDER HEAD APPLICATION GUIDE AND BRISK SPARK PLUG

ASSORTMENT GUIDE
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CYLINDER HEAD MANUFAC TURIDR SPEC SMEET RECOMMENDATIOMN BRISK [QUIVALENT RACING PLUGS

205¢c LS Mongoeaa Street Huad AC 41-974 Platicwm OR15YS, GOR15LGS, OR15ZC, GOR1SYTE
27%3cc LS1 Mongooss Strip Mead AC 41-974 Platirgm GR15YS, GORISLGS, GRI1SIC, GORISYTE
180ce SBC Streat Hoad AC FRILS DR15YS, DOR15LGS,DR15ZC, DOR1SYTE
iBdcc LT1 Streat Mead AC FRILS DR13YS, DOR1SLGS,DR1SIC, DORISYTE
1#dce SBC Streat Head AC FRILS DR15YS, DORISLGS.DRISIC, DORVSYTE
195ce LT4 Street Head AC FRALS DR15YS, DOR15LGS.DR15ZC, DOR1SYTE
305315 ZHIINIMNISTcc Magnum BBC CHA CIECAUT 3202 D185, DOYOLGS-T (index fres plug)
1651 B5cc SBF Oullaw Street Heads AUT 3824 DR15YS, DOR15LGS.DR15ZC, DOR1SYTE
205 224cc SBF Outlzw Race Mande AT g2 DR14YS, or DR145 (non-projectad tip)
1651 B5cc SBF Street'Sirip Outlaw Huads AUT 38ad DR15YS, DOR15LGS.DR15ZC. DORISYTE
LBRODIX
BBC Big Brodis Seriks MHOK B¥ES gas L115L, L18SL Akahal
CARD, Legal Heads CHA 14YC or AUT 3824 DR15YS, DORISLGS.DRISIC, DORVSYTE
L BART
Big Chiel, All T50" reach gasket, CHA C5TCICSTYC D45, DO10LGS-T (index frew plug)
Big M- Head JA0" reach gasket, CHA CIRCICISYE Syeet RC12YC D135 Street app. DRISYS
Feed 20 Degree TE0* reach asket, CHA C59CICSSYC D105, DO10LGS-T (index frew plug)
Iron Eagle, 308cchld5ec BEC 750" reath gashet, CHA C59CIC5YC Sweat RC12YC D108 Street app. DR1SYS
Iron Eagle,23 Degree,180,200,215,730c< SBC Angle o Straghl 450" Readh, Tapared Seat CHA VISCASEYE  HS, HOVILGS-T (index free plug)
Iron Eagle 55 Srraight 460 Reach, Tapered Saat, CHARVIZYCAVDC RE4TS  HRATYTE [stubby), HOR15LGS, HR14YS
Litthe Chief, 11 Cogres SBC Head CHA CSTCICSTYC DS, DOVOLGS-T (index free plug)
Pro 1, 23 Degree SBCABBC all ec’s CHA C54CIC5aYC D128, DO1OLGSE.T (index free plug)
Race Seres.2l0cc SBC Head CHA CLBCICaYC D185, DOVOLGS-T (index free plug)
Race SBerms, 18 Degree BEC Haad CHA C5TCICSTYC D48, DOT0LGS-T (index frew plug)
[ EDELBROCK
All Except Flathesd DR15YS, DOR15LGS,DR15ZC, DOR1SYTE
| FORDRACING PERFORMANCEPARTS
GT-40 “Turbo-Swirl” Alum. Cyl Mends DR14YS, DOR14LGS, DR14AIC
GT.40X *"Turbo-Swir™ Alum Cyl Heads DR14YS, DOR14LGS. DR14ZC
"Sportsman” Short Track Cast ron Cyl Heads HR14YS, HOR14LGS, HO14LGS
I Aluminum Heads DORVILGS
Robert Yates Alum. Cyl Heads L= syl Spankplug (13180, 1dnm, gacket)
“High Peet” Yates Head L= styio sporkplug (13 18hex. 14mm, gasket)
High Peet Head for all cut Parfermancs L- syl Spankglug (13180, 14nm, gaski)
Supsr Cobra Jet Cylinder Heads DR14YS, DOR14LGS, DR14IC
. PROTOPUNE
Iron Lightning, Pro Lightning CHAVEISCVATC M85, HOVILGS-T (index free plug)
Othir CHA CS5C,C57C D248, DO10LGS-T (index frew plug)
L TRIGKFLOW
Track Meat Alum Cyl, Heads tor S0 Ford AG FRILS, AUT 2924, NGK 7273 DR13YS, DOR1SLGS DR1SZC, DORISYTE
18 Degree Absm. Heads for 88 Chavy CHACSTC, NG R5aT14A.70 D48, DO10LGS-T (index frew plug)
23 Degree Adum Hoads for 588 Chawy AC FR3LS, AUT 3924, NGK FRS, CHA RC DR15YS, DOR15LGS.DR15ZC. DORISYTE
R-Series Cyl. Mead for BB Chavy AT Jaz2 DR14YS, DOR14LGS. DR14ZIC
I womLD
Windsor Jr HR14Y5, HOR14LGS, HO14LGS
Windsor Jr. Lite DR1SYS, DR14YS. DOR14LGS, DR14ZIC
Windsor Sr. Lite DR15YS, DR14YS. DOR14LGS, DR14ZC
Roush 200 Cast Iron HR14YS, HOR14LGS, HO14LGS
Terquer 448 Aluminum D185, DOV10LGS-T (index free plug) DOES
Sportaman Il Lite DR15YS, DR14YS. DOR14LOS, DR14ZC
R MRITYTE {stubby], HOR15LGS, NR14YS
SR Torquer HRATYTE (stubby), HOR15L0S, HR14YS
Sportsman Il HRATYTE [stubby|, MORISLGS, HR14YS
Motown 205220 HRATYTE {stubby), HOR15L0S, HR14YS
Maotown 220 Lite DR1SYS, DR14YS, DOR14LGS, DR1AIC
Merlin B Oval & Rect Port HRATYTE {stubby|, HORIILGS, HR14YS
3dlce K345cc Markin DR15YS, DR14YS, DOR14L0S, DR14ZC
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REACH | HEXAGON DESIGN RESISTOR | PROJECTED
Smm-3/4 bmim-3/8  gasket Silver Lenter Electrode fio na
19mm-3/4" 16mm-5/8" gasket Silver Center Electrode no no
19mm-3/4* 16mm-5/8" gasket Silver Center Elecirode yES no
19mm-3/4" 16mm-5/8" gasket Silver Center Electrode yes no
Smm-3/4 pmm-3/8" gasket Silver Center Electrode no yes
"‘ 19mm-3/4° 16mm-5/8" pasket Silver Center Electrode no yes
19mm-3f4" 16mm-5/8" gasket Silver Center Electrode yes yes
19mm-3/4" 16mm-5/8" gasket Silver Center Electrode yES yEs
Smm- bmm-3/8"  gasket Silver-Surface Discharge  yes no
A - M10x100
B- 19mm [34°)
C - 16mm (59
10-15 Nm
Mibh @ 1Ge Mo AT 1GMM-o/ 8T Easkel  LamBDOTEnint DEsign 3 Semt
E — 19mm-3/4" 16mm-5/8" gasket Lamborghini Design e semi
'E ' JADRIOLGS | 1513 10mm  19mm-3/4" 16mm-5/8" gasket Lamborghini Design yes no
.25 [AR12ZS 1208 10mm  19mm-3/4" 16mm-5/8" gasket Multi-Spark yes yes
IAR10ZS 1181 10mm  19mm-3/4" 16mm-5/8" gasket Multi-Spark yes yes
IAROBZS 1180 10mm 19mm-3/4* 16mm-5/8" gasket Mult-Spark yes yes
NA.
12 7mm-1/2" 16mm-5/8" gasket Silver Center El. ¥ES yes
12 7mm-1/2" 16mm-5/8" gasket Silver Center El. YL yes
. 12 7mm-1/2" 16mm-5/8" gasket Silver Center El, yES yES
A - M10x100 12 Jmm-1/2" 16mm-5/8" gasket Lamborghini Design (=] ]
g::m&m 12.7mm-1/2" 16mm-5/8" gasket Lamborghini Design yes semi
E 12 7Tmm-1/2" 16mm-5/8" gasket Lamborghini Design yEs sEmi
t;ﬂ;:ﬂm! E 12 7mm-1/2" 16mm-5/8" gasket Lamborghini Design yBL no
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PROJECTED

Smim- smm-1116 gasket opper Alloy Electrode na no
19mm-3/4" 18mm-11/16" gasket Copper Alloy Electrode  no no
19mm-34~  16mm-5/8" gasket  Copper/Yitrium Alloy EL  no no
19mm-34"  18mm-11/16" pasket Copper Alloy Electrode no no

Smnim-3/3 lﬁmm-S,m gasket LCopper Alloy Bectrode no =]
19mm-3/4" 16mm-5/8" gasket Copper Alloy Electrode  no yes
19mm-3/4"  16mm-5/8" gasket  Copper Alloy Electrode  yes VES
19mm-3/4° 16mm-5/8° gasket Copper Alloy Electrode  yes ves
19mm-3/4"  16mm-5/8" gasket  Copper Alloy Electrode  yes yes
19mm-3/4"  16mm-5/8" gasket  Copper Alloy Electrode  yes Wes

[Smm- BTy B EASKET VEr CEnter CIECITade  no no

A M2x125 19mm-3/4"  16mm-5/8" gasket S:lver Center Electrade  no no
B- 19mm (349 19mm-3/4® 16mm-5/8" gasket Silver Center Elecrode no no
C - 18mm (5/8) 19mm-3/4~ 16mm-5/8" gasket Silver Center Electrode  no ne
E 19mm-3/4  16mm-5/8" gasket  Silver Cemter Electrode  yes no

1520 Nm ' & 19mm-3/4" 16mm-5/8"  gasket  Sllver Center Electrode  yes no
H7hae 19mm-3/4"  16mm-5/8 gasket Silver Center Electrode  ye no

Dmim- B0, & £asl Ver Lenter Llectrode  yes WES
19mm-3/4~ 16mm-5/8"  gasket  Silver Center Electrode  yes yes
19mm-3/4"  16mm-5/8" gasket  Copper Alloy Electrode  yes yes
19mm-3/& 16mm-5/8°  gasket  Plann Torum Ves yes
TOmmr 38 1Mo 8, Baskel  LambDOTEnini DEsign Ves Semi
19mm-3/4~ 16mm-5/8" gasket Lamborghini Design yes semi
19mm-3/4~  16mm-5/8" gasket Lamborghini Design no semi

_E 2 19mm-3/4~ lomm-5/8" gasket Multr-3park yes yes
E 19mm-3/4" 16mm-5/8" gasket Mult-Spark yes yes
5 19mm-3/4"  16mm-5/8" gasket  Multi-Spark yes WES

TR IO Spary. Copper yes ¥ES

19mm-3/4" 16mm-5/8"  gasket  Multi-Spark Copper yes yes

MANUFACTURER HEAT RANGES

B 10 12 14
109 8 7
3127 24 22

15 17
5 5
20 16

26.5mm-1.05"

EXAGON
14mm-9/16"

gasket

BRISK

USA ENTERPRISES, LLC

Silver Center Electrode  yes

4)
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14mm 19mm-34" 16mm-58" gasket  Triple Ground Elecirodes yes

14mm 19mm-34" 16mm-58" gasket  Triple Ground Electrodes yes

14mm 19mm-34" 16mm-58" ogasket  Triple Ground Elecirodes yes

14mm 19mm-34" 16mm-58"  gask Triple Ground E1. Yilium yes

14mi 19mm-34" 16mm-58"  gasket  Triple Ground EL. Ytiium no
0 TE|

4mm z BMm-5/ paske: iple Ground Clecirodes yes
1dmim 19mm-34" 16mm-58" gasket  Triple Ground Blecirodes yes
14mim 19mm-34" 16mm-58" gasket  Triple Ground Elecirodes yes

 |THREAD JREACH |HEXAGON |SEAT  |DESIGN RESISTOR [PROJECTED
DTV 354 dmim " ¥ BMm=a gaskel opper Alloy Electrode no =)
D15YC 14mm 19mm-34" 16mm-5%8" gasket  Copper Alloy Elecirode  no yes
D15YC-1 14mm 19mm-34" 16mm-58" ogasket  Copper Alloy Elecirode  no yes
D14YC 14mm 19mm-34" 16mm-58" gasket  Copper Alloy Electrode  no yes
ot - jD12YC 14mim 19mm-34" 16mm-5%8" gasket  Copper Alloy Elecirode  no yes
DR17TYC 14mm 19mm-34" 16mm-58" ogasket  Copper Alloy Elecirode  yes yes
% i DRI7YC-9 14mm 19mm-34" 16mm-58" gasket  Copper Alloy Eleclrode  yes yes
B B DRI7YC-1 - 14mm 19mm-34" 16mm-58" gasket  Copper Alloy Electrode  yes yes
DR15YC 14mim 19mm-34" 16mm-58" ogasket  Copper Alloy Eleclrode  yes yes
DRISYC-9 14mm 19mm-34" 16mm-58" gasket  Copper Alloy Eleclrode  yes yes
DRISYC-1 14mm 19mm-34" 16mm-58" gasket  Copper Alloy Electrode  yes yes
DR14YC 14mm 19mm-34" 16mm-58" ogasket  Copper Alloy Eleclrode  yes yes
DR14YC-1 14mm 19mm-34" 16mm-58" gasket  Copper Alloy Eleclrode  yes yes
A- M14x125 DR12YC 14mm 19mm-34" 16mm-58" gasket  Copper Alloy Electrode  yes yes

B - 10mm (3/4%

C- 16mm (5%) M Imm Omm-aa BmmoeT | gaskel | 1nple Ground Cleciodes yes yes
' 14mm 19mm-34" 16mm-58" gasket  Triple Ground Blectrodes yes yes
tﬁ:‘n. 3 14mm  19mm-34" 16mm-SE"  gasket  Triple Ground Elecirodes yes yes
yes
yes
yes
yes
yes
=
yes

snecial-semi

5 BRSk&

3127 24 21 20 16 UBA ENTERERIBES, LLE

| |THREAD JREACH | GON JSEAT JDESIGN _|RESISTOR |PROJECTED
14 Smm-34 S8 gashel Dual Ground Electrodes  yes yEs
19mm-3/4" 16mm-58" gasket  Dual Ground Elecirodes

yes yes

19mm-3/4" 16mm-58" gasket  Dual Ground Elecirodes yes yes
19mm-34" 16mm-33" gasket  Dual Ground Blecirodes  yes special-semi
1mm-3i° 16mmGa  gashel  Virjum Elecirodes yes exia-projected
18mm-34" 16mm-58" gasket  Ytrum Blecirodes yes exira-projected

Tomm A" Temm-SET  gaskel | Siver Cenier Eleciode
19mm-34" 16mm-58 gaskel  Silver Center Blecirode
19mm-34" 16mm-53 gasket  Silver Center Blecirode
19mm-34" 16mm-58" gaskel  Silver Center Blecirode
19mm-¥4" 16mm-58" gasket  Silver Center Eleclrode  yes
19mm-34" 16mm.58"  gasket  Silver Center Electrode  yes
19mm-314" 16mm-58" gasket  Silver Center Elecirode  yes

oMM 16mm-o  gaskel  Siver Center Elecirode  yes
19mm-34" 16mm-S/8" gaskel  Siver Center Electrode  yes
19mm-34° 16mm-S/8" gasket  Siver Center Electrode  yes
19mm-34° 16mm-S/8" gasket  Siver Center Eectrode  yes
19mm-34" 16mm-S/8" gasket  Siver Cenfer Eeclrode  yes
19mm-34" 16mm-S/8" gasket  Silver Center Eleclrode  yes
19mm-34" 16mm.5/8" _ gasket _Silver Center Electrode _yes

#2832

¥

28338888

silver

@@ |[@ddadaas

DOR..YS 19mm-3/4" 16mm-58"  gas ilver Center Electrode  yes
I 19mm-3/4" 16mm-58° gasket  Silver Center Elecirode  yes




A-M14x125
B - 19mm (349
C - 16mm (5/8)

T |
142 1LHe

premium
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RESISTOR

CROJECTED

Ak E Double Flat yes YES
gasket  Double Platinum yes yes
gasket  Double Platinum yes yES
gasket  Double Platinum yes yes
gasket  Double Platinum yes yes
gasket  Double Platnum yes yes
gasket  Double Platinum yes yes
DORLILG gaskel  Lamborghini Design (=] (=]
DOR15LGS gasket  Lamborghini Design yes yes
DOR15LG5-T 19mm-34" 16mm-5/8" gasket Lambo Design small gap yes yes
DOR14LGS 19mm-34" 16mm-5/8" gasket  Lamborghini Design yes yes
DOR14LGS-T 19mm-3/4" 16mm-5/@8" gasket  Lambo Design small gap yes yes
DOR12LGS 19mm-34" 16mm-5/8" gasket  Lamborghini Design yes yes
DOR11LGS 19mm-34" 16mm-5/8" gasket  Lamborghini Design yes no
DOR10LGS 19mm-34" 16mm-5/8" gasket  Lamborghini Design yes no
DO 10LG5-T 14mm 19mm-34" 16mm-5/8" ogasket  Lambo Design small gap no no
DOROBLGS 14mm 19mm-34" _16mm-5/8" _gasket _Lamborghini Design yes no
DR15ZC 1126 14mm 19mm-34" 16mm-5/8" gasket  Multi-Spark yes yes
DR15SZC-1 |1134 14mm 19mm-34" 16mm-5/8" gasket  Mult-Spark yes yes
DR14ZC 1124 14mm 19mm-34" 16mm-5/8" gasket  Multi-Spark yes yes
DR14ZC-1 | 1232 14mm 15mm-34" 16mm-5/8" gasket  Multi-Spark yes yes
DR12ZC 14mm 19mm-34" 16mm-5/8" gasket  Multi-Spark yes yes
DR127C-1 14mm 19mm-34" 16mm-5/8" gasket  Multi-Spark yes YES
DR10ZC 14mm 19mm-34" 16mm-5/8" gasket  Multi-Spark yes yes
DR10ZC-1 14mm 19mm-34" 16mm-5/8" gasket  Multi-Spark YEs yes
DR1275 14mm Tomm-3a" 16mm-ie" gﬂai Multi-Spark yes yes
DR10ZS 19mm-34" 16mm-5/8" Multi-Spark yes yes
DROBZS 19mm-3d" 16mm-5/8" w Multi-Spark yes yes
[DROBGS | BMm-oiaT Gaskel  DuNace Lischare Ves o
L 4 BMm-aid gasket dium Center Elecirod yes pecial-sem|
19mm-34" 16mm-5/8" gasket  Iridium Center Electrode yes special-semi
19mm-34" 16mm.5/8" gasket  Iridium Center Electrode yes special-semi
19mm-34" 16mm-5/8" gasket  Iridium Center Elecirode yes special-semi
19mm-34" 16mm-5/8" gasket  Iridium Center Elecirode yes special-semi
19mm-34" 16mm-5/8" gasket  Iridium / Yiirium yes exira projected

A-M14x125
8 - 26.5mm (1.059
C - 16mm (5/8%

t!ﬂ-ﬁﬂh'
1422 b.A@

MANUFACTURER HEAT RANGES

BRISK:
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&

26.5mm-1.05"

TBmm-5/a"

Copper Center Electrode yes

E 26.5mm-1.05" 16mm-58" gaskel Silver Center Electrode  yes no
26.5mm-1.05" 16mm-5/8" gasket Silver Center Electrode  yes na
26.5mm-1.05" 16mm-58" gasket Siver Center Electrode  yes no

L.¥s 26.5mm-1.05" 16mm-5/48" gasket  Silver Cenler Electrode yes yES

|| g 26.5mm-1.05" 16mm-58" gasket  Siver Center Electrode yes yES

5 26.5mm-1.05" 16mm-5/8" gasket Lamborghini Design yes yes
26.5mm-1.05" 16mm-58" gasket Lamborghini Design yes yes
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| |THREAD |REACH  |HEXAGON |SEAT _ IDESIGN [RESISTOR |PROJECTED
68 srmm- . J08 bmim-! tapered opper Alloy Electrod no yes
" 1336 18mm- 708" 16mm-5/8" tapered Copper Alloy Electrode no yes
[ 1376 18mm- . 708" 16mm-5/8" tapered Copper Alloy Electrode no yes
| 1483 18mm- 708" 16mm-5/8" tapered Copper Alloy Electrode  no yes
1477 18mm- . 708" 16mm-5/8" tapered Copper Alloy Electrode  yes yes
1389 18mm- 708" 16mm-5/8" tapered Copper Alloy Electrode  yes yes
" 1419 18mm- 708" 16mm-5/8" tapered Copper Alloy Electrode  yes yes
B 1362 18mm- 708" 16mm-5/8" tapered Copper Alloy Electrode  yes yes
1383 18mm- 708" 16mm-5/8" tapered Copper Alloy Electrode  yes yes
1378 18mm- 708" 16mm-5/8" tapered Copper Alloy Electrode  yes yes
T8mm- 0BT 1omm-5 B tapered  Sllver Center Elecirode  no no
A- M14x125 18mm- 708" 16mm-5/8" tapered Silver Center Electrode no no
B - 18mm (7089 - 708" 16mm-5/8" tapered Silver Center Electrode  yes no
C - 18mm (5/8) « 708" 16mm-5/8" tapered Silver Center Electrode  yes no
708 bmm-5/8" tapered  Sliver Center Electrode no yes
Mh' - 708" 16mm-5/8" tapered Sllver Center Electrode  yes yes
142 bA® 18mm- 708" 16mm-5/8" tapered Sllver Center Electrode  yes yes
- 708" 16mm-5/8" tapered  Silver Center Electrode  yes yes
- 708" 16mm-5/8" tapered  Silver Center Electrode
08 bmm-5/8  tapered gle Prann yed yes
-, 708" 16mm-5/8" tapered Single Platin yes yes
18mm- 708" 16mm-5/8" tapered Single Platin yes yes
-, 708" 16mm-5/8" tapered Single Platin Extra Proj. yes yes
- 708" 16mm-5/8" tapered  Single Platin 1]
- 708" 16mm-5/8" tapered Lamborghini Design yes yes
- 708" 16mm-5/8" tapered Lamborghini Design yes yes
- 708" 16mm-5/8" tapered Lamborghini Design yes yes
16mm-5/8" tapered Lambo Design small gap yes yes
16mm-5!8: tapered  Lamborghini Design yes yes
16mm-5/8" tapered Lambo Design small gap yes yes
16mm-5/8" tapered Lambo Design small gap no no
16mm-5/8" tapered Multi-Spark yes yes
16mm-5/8" tapered Multi-Spark yes yes
16mm-5/8" tapered Multi-Spark yes yes
16mm-5/8" tapered  Mult-Spark yes yes
16mm-5/8" tapered Multi-Spark yes yes
16mm-5/8" tapered  Multi-Spark
16mm-5/8" tapered nple Ground EI. Yt (=] yes
16mm-5/8" tapered  Triple Ground EL Yiirium no yes
16mm-5/8" tapered Dual Ground EIl. Copper  yes yes
MANUFACTURER HEAT RANGES
H BRISK 8 10 12 14 15 17 -_—
NGK w09 8 7 6 5 -_—
—i DENSO. 3127 24 22 20 16
TYP L]
THREAD |REACH HEXAGON |SEAT DESIGN [RESISTOR |PROJECTED
B 14mm 12.7mm-1/2" 16mm-5/8" tapered Copper Yitrium -Stubby yes yes
14mm 12.7mm-1/2" 16mm-5/8" tapered Copper Yttrium -Stubby yes yes
§ 14mm 12.¥mm-1/2" 16mm-5/8" tapered Copper Yirium -Stubby no yes
|- HR14 Tamm T2.7mm-1/2° _16mm-5/@"  lapered  Siver Genter Elecirode  yes yes
[ H14YS 14mm 12.7mm-1/2" 16mm-5/8" tapered  Silver Center Electrode no yes
% HOBS 14mm 12.7mm-1/2" 16mm-5/8" tapered Silver Center Electrode no no
|- Tamm T2.7mm-1/2° _16mm-5/8° _ tapered  Lamborghini Design yes )
14mm 12.7mm-1/2" 16mm-5/8" tapered Lamborghini Design yes yes.
A-Miax12s 14mm 12.7mm-1/2" 16mm-5/8" tapered Lamborghini Design yes yas
B - 12.7mm (1/2) 14mm 12.7mm-1/2" 16mm-5/8" tapered  Lamborghini Design yes yes.
C - 16mm (5/87) 14mm 12.7mm-1/2" 16mm-5/8" tapered Lamborghini Des:rgn yes yes
wg o20nm limm  127mmA/z 1omme8 tapered  Lamborghini Design 1o yes
7-14 Ib.fr. @ 14mm 12 7mm-172" 16mm-5/8" tapered Lambo Design small no no
MANUFACTURER HEAT RANGES
P L BRISK 8 10 12 14 15 17
z NGK 09 8 7 6 5
ﬂ . @m DENSD 31 27 24 22 20 16
f TYP
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|REACH _ |HEXAGON DESIGN
LGS LOR17LGS 19mm-3/4" 21mm-13/16" gasket Lamborghini Design
LOR15LGS 19mm-3/4" 21mm-13/16" gasket Lamborghini Design yes yes
LOR14LGS 19mm-3/4" 21mm-13/16" gasket Lamborghini Design yes yes
i LOR1ZLGS 19mm-3/4" 21mm-13/16" gasket Lamborghini Design yes yes
LR15ZC 19mm-3/4" 21mm-13/16" gasket Multi-Spark yes yes
LR15ZC-1 19mm-3/4" 21mm-13/16" pgasket Multi-Spark yes yes
LR14ZC 19mm-3/4" 21mm-13/16" gasket Multi-Spark yes yES
LR142C-1 19mm-3/4" 21mm-13/16" gasket Multi-Spark yes yes
LR12ZC 19mm-3/4" 21mm-13/16" gasket Multi-Spark yes yes
LR12ZC-1 19mm-3/4" 21mm-13/16" gasket Multi-Spark ¥es yes
LR10ZC 19mm-3/4" 21mm-13/16" gasket Multi-Spark yes yes
LR102C-1 19mm-3/4" 21mm-13/16" gasket Multi-Spark yes yes
L1025 19mm-3/4" 21mm-13/16" gasket Multi-Spark na yes
LR12Z5 19mm-3/4" 21mm-13/16" gasket Multi-Spark yes yES
LR10ZS 19mm-3/4" 21mm-13/16" gasket Multi-Spark yes yes
LRO8ZS 19mm-3/4" 21mm-13/16" gasket Multi-Spark yes yes

GES
B 10 12 14 15 17
ws &8 7 6 5

3127 24 22 20 16

BRISK
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45,.

|HEXAGON DESIGN
19mm-3/4" 21mm-13/16" gasket Copper Elect. Ext. Praj. yes yes
Triple Ground Electrodes
19mm-3/4" 21mm-13/16" gasket Silver Center Electrode no no
19mm-3/4" 21mm-13/16" gasket Silver Center Electrode no no
19mm-3/4" 21mm-13/16" gasket Silver EL. ISO-Length Insulator no no
19mm-3/4" 21mm-13/16" gasket Silver Center Electrode no no
19mm-3/4" 21mm-13/16" gasket Silver EL. ISO-Length Insulator no no
19mm-3/4" 21mm-13/16" gasket Silver Center Electrode yEs no
e 19mm-3/4" 21mm-13/16" gasket Silver Center Electrode yes no
19mm-3/4" 21mm-13/16" gasket Silver Center Electrode yes no
A - Midxi2s 19mm-3/4" 21mm-13/16" pgasket Silver El. 1ISO-Length Insulator yes no
B - 19mm (3/4°) 19mm-3/4" 21mm-13/16" gasket Silver Center Electrode yes no
- 2imm (13/167 19mm-3/4" 21mm-13/16" pgasket Silver EL. 1S0-Length Insulator yes no
19mm-3/4" 21mm-13/16" gasket Silver Center Electrode yes no
Mﬂm' 19mm-3/4" 21mm-13/16" gasket Silver El. 1S0-Length Insulater yes no
14-22 Ib.ft @
19mm-3/4" 21mm-13/16" gasket Silver Center Electrode yes yes
19mm-3/4" 21mm-13/16" gasket Silver Center Electrode yes yes
19mm-3/4" 21mm-13/16" gasket Silver Center Electrode yes yes
19mm-3/4" 21mm-13/16" gasket Silver Center Electrode yes yes
19mm-3/4" 21mm-13/16" gasket Silver Center Electrode yes yes
19mm-3/4"  21mm-13/16" gasket Silver Center Electrode yes yes
IT?E&C‘H |HEXAGON | SEAT |DESIGN |RESISTOR |PROJECTED
ol L17C 1321 18mm-3/4" 21mm-13/16" gasket Copper Alloy Electrode no no
c p—— L L 1468 19mm-3/4" 21mm-13/16" gasket Copper Alloy Electrode  no no
L14ac 1344 19mm-3/4" 21mm-13/16" gasket Copper Alloy Electrode  no no
LR17C 1473 19mm-3/4" 21mm-13/16" gasket Copper Alloy Electrode  yes no
@ LR15C 1472 19mm-3/4" 21mm-13/16" gasket Copper Alloy Electrode  ves no
LR14C 1485 189mm-3/4" 21mm-13/16" pgasket Copper Alloy Electrode  yes no
LR12C 1536 19mm-3/4" 21mm-13/16" pasket Copper Alloy Electrode  yes no
.YC gasket Copper Alloy Electrode no Vs
= 19mm-3/4" 21mm-13/16" pgasket Copper Alloy Electrode no yes
19mm-3/4" 21mm-13/16" gasket Copper Alloy Electrode no yes
; 19mm-3/4" 21mm-13/16" pgasket Copper Alloy Electrode no yes
~A. 19mm-3/4" 21mm-13/16" gasket Copper Alloy Elestrede  no yes
19mm-3/4" 21mm-13/16" gasket Copper Alloy Electrode no yes
A= M14x125 19mm-3/4" 21mm-13/16" gasket Copper Alloy Electrode  ves yes
B - 19mm (3/4) 19mm-3/4" 21mm-13/16" gasket Copper Alloy Electrode  yes Wes
C - 21mm (13/167) 19mm-3/4" 21mm-13/16" gasket Copper Alloy Electrode  yes Wes
' 19mm-3/4" 21mm-13/16" gasket Copper Alloy Electrode  yes WEsS
¢2m Nm 19mm-3/4" 21mm-13/16" gasket Copper Alloy Electrode  yes ¥es
14-22 bt @ 19mm-3/4" 21mm-13/16" gasket Copper Alloy Electrode  yes yies
19mm-3/4" 21mm-13/16" gasket Copper Alloy Electrode  yes yes
19mm-3/4" 21mm-13/16" pgasket Copper Alloy Electrode  yes YES
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8 10 12 14 15 17
0s 8 7 6 5
3127 24 22 20 16

A - M14x1.25
B-12.7mm (1/27
C-21mm (13167

w2zl

. 21mm-13/16" gashet
12.7mm- 1.’2“ 21mm-13/16" gasket
12.7mm-1/2"  21mm-13/16" gasket
12.7mm-1/2" 21mm-13/16" gasket
12.7mm-1/2"  21mm-13/16" gasket
12.7mm-1/2"  21mm-13/16" gasket
12.7mm-1/2"  21mm-13/16" gasket
12 7mm-1/2"  21mm-13/16" gasket

BRISK:

USA ENTERPRISES, LLD

Copper Alloy Electrode
Copper Alloy Electrode

&

super

12.7mm-1/2"  21mm-13/16" gasket
12.7mm-1/2"  21mm-13/16" gasket
127mm-1/2"  21mm-13/16" gasket
12.7mm-1/2"  21mm-13/16" gasket
12.7mm-1/2"  21mm-13/16" gasket
12.7mm-1/2" 21mm-13/16" gasket
12.7mm-1/2"  21mm-13/16"
21mm-13/16"

Copper Allay Electrode no Ao
Copper Alloy Electrode no no
Copper Alloy Electrode no no
Copper Alloy Electrode  yes no
Copper Alloy Electrode  yes no
Copper Alloy Electrode  yes no
Copper Alloy Electrode  no yes
Copper Alloy Electrode no yes
Copper Alloy Electrode  no yes
Copper Alloy Electrode no yes
Copper Alloy Electrode  yes yes
Copper Alloy Electrode  yes yes

Copper Alloy Electrode
Copper Alloy Electrode

12.7mm-1/2"  21mm-13/16"  gasket
12.7mm-1/2"  21mm-13/16" gasket
12.7mm-1/2"  21mm-13/16" gasket
12.7mm-1/2"  21mm-13/16" gasket
12.7mm-1/2"  21mm-13/16" gasket

12 7mm-1/2"  21mm-13/16" gasket
12.7mm-1/2"  21mm-13/16" gasket
12.7mm-1/2"  21mm-13/16" gasket

Silver Center Electrode  no no
Silver Center Electrode  no semi
Siiver Center Electrode  yes no
Silver Center Electrode  yes no
Silver Center Electrode  yes no
Lamborghini Design yes yes
Lambarghini Design yes yes
Lamborghini Design yes yes

MANUFACTURER HEAT RANGES

8 10 12 14 15 17
08 8 7 & 5§
31 27 24 212 0 16

BRISK:

US& ENTERPRISES, LLD

<

[ |
REACH [HEXAGON |SE, DESIGN E
25mm=1"  18mm-58" tapered  Yidum Alloy Beckode yes s
R r—p": Zamm-1" 16mm-58" tapered Doulde Platinum yes b
2Emm-1"  16mm-58" tapered Siver Canter Elecirode 15
2Emm-1t 16mm-58" tapered Sivar Center Elecrode  yes na
B 25mm-1"  16mm-58"  fapered  Siver Canter Elecirode  yas na
2amme1"  16mm-58" tapered Siver Center Elecirode yes
..L.J 25mm-1"  16mm-348" tapered Siver Cenler Elecirode yes
A - M14x128
2:-.:::: ::1.11 25mmel”  16mm-58" lapered Lamborghini Desgn  ves yes
25mm-1°  16mm-58"  tapered  Lamborghini Dasign a5 Va5
‘10-—20 Nm'
Ly XN
MANUFACTURER HEAT RANGES
8 10 12 14 15 17
H ii 09 &8 7T & 5
3127 24 21 W0 B
|rEACH |HEXAGON [sEAT  |DESIGN |rESIETOR |PROJECTED
FPmm-1.05 18mm-3 167 tapered  Sibver Center Electrode  yes Yo
x 2Tmm-1.057 14mm-3 16" tapered  Sileer Center Electrode  yes yes
27mm-1.05" 14mm-3/ 16" tapered  Siter Center Electrode  yes yeR
27mm-1.05" 14mm-IV 16° tapered  Silver Center Electrade  yes yes

A - M12Zx125
B - 27men {1,067
C - 1dmen (3167}

wc el
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HEAT RANGE CROSS REFERENCE
TABLE

HEAT RANGE COLD

HOT

BRISK 8 10 12 14 15 17

NGK 10 9 8 7 6 5

DENSO 31 27 24 22 20 16

BOSCH BRISK BOSCH BRISK BOSCH BRISK

F6DC FR7DPX W8DC

F6DTC F7LTCR WoDC

FR6DTC FR7LTC WSDTC

FR6DC DR14YS BOSCH BRISK WSLTCR

F6DP F8LDCR WODTC

F6DSR FRSDCX gggl‘;i'éégap 0.9mmpepc  LR17YS

FR6DS FR8DPX WRI9DC

BOSCH BRISK BOSCH BRISK WRSDP

E7DC W6DC WRIDP

FR7LDC W6DTC WRSDS

FIDIC —pp1ays PIEDIEE WRODS

FR7DTC WR6DC  LR14YS BOSCH BRISK

FR7DC WR6DP W8DTC

FR7DP W5CS WSLTCR

BOSCH BRISK WR6DS WRSDCX Iig}:l‘;i'éégap 0.9mm)

F8DC BOSCH BRISK WRSDPX

FODC W7DC WRIDPX

FRSLDC DRI4YS W7DTC BOSCH BRISK

FR8DC WR7DTC WA4AC

FR9DC WR7DC LRI15YS WSAC  \oo4s

FR8DS WR7DP W6BC

BOSCH BRISK W7DSR WR6BC

F6DTC DRI4YS. 0o WR7DS BOSCH BRISK
- a Jmm

FOLTCR [ et 4LGég p BOSCH BRISK  W7AC

FRO6DCX W7DTC WIBC o es

BOSCH BRISK WR7DCX LR15YS-9 (gap 0.9mWR7AC

F7DCX WR7DPX LORI5LGS WR7BC

F7LDCR DR15YS-9 (gap O'erW7LTCR

FR7DCX

DORI1SLGS
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HEAT RANGE

Absorbed by

s ;:.lmn
100% J
HEAT DISSIPATION
m m
| &
g i
17 4w 5 e 14
HOT TYPE COLD TYPE

Large surface area exposed Smaller surface area exposed
to the combustion gases. to the combustion gases

Dissipates heat slowly, Dissipates heat quickly into
Small surface area to the engine head trough the
displace heat from the large surface area between

insulatar tip to the engine the insulator and the spark
head trough the spark plug  plug shell.

shell,
HEAT RANGE COLD HOT
BRISK 8 10 12 14 15 17
NGK 10 9 8 7 6 5
DENSO 31 27 24 22 20 16
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Heat range is the measure of how fast the spark plug tip dissipates combustion heat. It
must do this in precise and controlled manner so the spark plug will:
» Stay cool enough to avoid pre-ignition and/or electrode destruction due to
detonation.

* Run hot enough to burn off combustion deposits that would otherwise collect on the

insulator tip and cause fouling that results in misfire.

« Adapt to specific engine characteristics and widely varying driving/load conditions.

Why is Heat Range Critical?

Two basic conditions for proper performance of a spark plug are given by sufficient
electrical insulation between the center and ground electrodes and heat transfer from
the parts of the spark plug projected into the combustion chamber. Both conditions are
directly related.

In order to ensure sufficient insulation between center and ground electrodes it is
necessary, during operation, to keep the insulator tip (the part of the insulator projecting
into the engine area) within an optimum temperature range.

Insulator tip temperature influence on the proper choice of spark plug heat range

+ Thermal reserve

Temperature (C)

Engine load (%) >
A. Too cold spark plug for a given engine
B. Suitable spark plug for a given engine
C. Too hot spark plug for a given engine

If the insulator tip temperature drops into the so-called deposit zone, combustion deposits
(carbon, non-combusted fuel, lubrication oil, impurities from the atmosphere) start to form
on the insulator tip surface. A consequence of these combustion deposits on the insulator
tip is reduction in electrical insulation resistance accompanied by failing ignitions and
after a certain period of time even by a failure of the spark plug performance.
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Providing a higher temperature of the insulator tip, no further combustion deposits are
formed, but those already existing will not be burnt until the insulator tip temperature rises
above 500 °C - the so-called self-cleaning zone. In this temperature range, no new
deposits are formed and those existing will be burnt. The spark plug operates in

an optimum manner.

Too high temperature of the insulator tip is undesirable. High temperature results in pre-
ignitions of the air-fuel mixture and further compression of the mixture already ignited
leads to high temperature, which can cause serious damage to the engine.

In order to achieve the correct temperature of the insulator tip for a given engine, the spark
plugs are produced in various thermal values. The range of thermal values for BRISK
spark plugs extend from the warmest to the coldest, namely 19, 18, 17, 15, 14, 12, 10 and
08.

hot spark plugs cold spark plugs
19 17 15 10 08

1

"Hot" spark plugs remove heat from the combustion area relatively slowly. They have a
longer insulator tip and they achieve a temperature higher than the deposition zone
relatively fast.

"Cold" spark plugs feature a relatively short insulator tip and they remove heat from the
combustion area quite fast, in order to avoid advanced ignitions.

The choice of a proper heat range is very important. But even a spark plug featuring a
properly selected heat range, is influenced by the processes of fouling and self-cleaning of
the insulator tip. The setting of combustion deposits on the insulator tip is caused by an
imperfect combustion due to a "rich" air/fuel mixture. On the other hand, the combustion
deposits previously set will burn if the insulator tip temperature rises above 500 °C.

Zones of fouling and self-cleaning zone depending on the air/fuel ratio and on the insulator
tip temperature
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Insulator tip temperature ('C)

Air/fuel ratio

IZone of fouling with non-evaporated fuel

IZone of fouling with dry combustion deposits
Inert zone

ISelf-cleaning zone

Zone of fouling with non-evaporated fuel - this is the zone of the highest degree of
fouling for spark plugs. The mixing ratio of fuel and air is very low in this case (rich
mixture). Diffusion (atomization) of fuel is low and the fuel burns in its liquid state. Level of
creation of combustion deposits is significant. In addition, the insulator tip is wet from the
non-evaporated fuel. The decreasing insulation resistance of the insulator tip results in an
occasional failure of ignition. Cold starts and frequent moving off from rest in cold weather
will accelerate the fouling of the insulator tip.

Zone of fouling with soft deposits - vehicle engine run at idling speed or its low load can
result in the setting of soft (dry) combustion deposits on the insulator tip, even if the fuel
does not burn in liquid state.

Inert zone - in this zone, there does not occur any setting of combustion deposits on the
insulator tip and there does not occur any self-cleaning either. No deposits set on the
insulator tip surface even if the spark plug temperature drops below 500 0 C. The new
spark plug does not feature any fouling and if a spark plug is fouled, it does not get
cleaned.

Self-cleaning zone - The combustion deposits set in this zone on the insulator tip will burn
and the insulation strength of the insulator tip will return to a common value. The shift into
the self-cleaning zone generally takes place during acceleration and at higher speeds of
the vehicle.

Fouling with non-evaporated fuel
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Self-cleaning

Determination of thermal value of a spark plug

While the engine is running, the spark plug is being heated to a certain temperature. The
highest temperature can be detected at the insulator tip end. Thermal balance between the
input and output of heat from the spark plug is determined by the value known as the
spark plug heat range. An important parameter of this heat range is given by the so-called
self-ignition value. It is measured by a special measuring engine by means of a gradual
increase in the supercharging pressure up to the initiation of self-ignitions of the spark
plug. The self-ignitions are indicated with the help of the ionization method, than they are
processed by the control system with a feedback to the engine control. The thermal load is
expressed by the IMEP (Indicated Mean Effective Pressure Ib/in 2 ') units.

Determination of engine equipment with spark plugs

The equipment test of a particular engine is carried out with the help of special equipment
making it possible to detect self-ignitions during an increase in spark advance in
comparison with the original one, at a load of the engine. A part of the equipment tests is
often formed by a starting capacity test carried out in a freezing chamber, as well as
operation tests.
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Spark plugs do not require any maintenance during the replacement interval. Certain level
of maintenance is, however, required by the vehicle whose part the spark plugs are. All
deficiencies caused by insufficient vehicle maintenance can be reflected on the spark plug.
That is why we recommend, within the framework of prevention, to check the spark plugs
at least once a year. Their appearance reflects technical conditions of your vehicle.

Spark plugs replacement intervals are specified for a maximum mileage performance of
the engine in a good technical condition. Therefore never exceed the replacement
intervals prescribed for a given type of spark plugs! Possible spark plug replacement
before the interval prescribed will not cause any problem.

Check out the collection of performance ignition systems we offer.


https://www.carid.com/ignition-systems.html



