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PREIGNITION RATING OF
.,. SPARK PLUGS-SAE J549 JUN82 SAE Recommended Practice

JtrveJfl ul' lh~ l::lectri'al E\.IUlpmem COlnnuttt'~. approved Dct:CIIlMr 1947. K'cond r~vision by the Spark PluB 17.6 Rating EIlIJUl~ P..nclJune 1982.

I. Purpose-The purpose of Ihis SAE Recommended Pra"lice is 10 de­
suibt- Ihe c''luipmcllI and procedures used in oblaining preignilion ralings
of spark pluKs.

1.1 The spark pluK preignilion ratings ublained with the equipment
and prot'edure specified hen'in are useful lor comparative purposes and
arc n"t t" he considered as absolute values since difl"crent numel'ical
valucs nMy hI' ohtained in dill"crent laborat"rit,s.

2. Eq...ipment-SAt: 17.ti Engine' wilh the cylinder barrel having
klllll·I.,,1 and du:mit:aJly Ircated surlace and compression piston rings duo­
mium plated.

J. Speed-The nOlllinal speed is to he ~7()0 rpm, but is not 10 be over
27ti5 rpm whell hring, nor bdow 2670 rpm whell motoring.

4. Compression Ratio-5.bl I.
S. Spark Advance-30 dt'g before Top Dead Center (BTDC) lor n"n­

avi,llion plul{s. -10 del{ BTDC lor aviation plugs or non-aviation plugs
Ihat caIU'''! l>e rated al ~{() deg BTDC.

6. Ignition So...rce-Magneto or approved ahe,"ale.
7. Spark Plug Ins/allation-The thread in the spark plug hole opening

shuuld I'unfonn in size 'lIld Ienglh to ,.I,,: standards estal>lished by SAE
tor tht· raling engine.

7.1 SAE reconnnended torque values should be used when installing
plugs in the engine.

7.1.! RedtKer bushings or adaptors should not be used.
H. F/lel-YH~!o I deg,ee ben20I, 2% SAE 120 aviatioll oil, with

3.0 C1I1Jlgal tetraethyl lead.
9. F...el Injection Timing-The fud injection pump P0rl shall begin to

dose tiO ± :; del{ of Lr'III~",.\h ,mgle After Top Dead Center (ATHC)
011 Ihe illlakc slrVkt·.

10. " el Circ...lation Rate-'1~ ± Y. gal/min (~.O ± 1.0 Llmin).
n, F el Injection Pump-The gallery prt·ssult: of the luel injection

pUlllp IS lohe I:) ± ~ psi (100 ± 10 kl'a).
12. Fuel Press...res-Injenion: 750 psi (5170 kPa) minimum.
J3. Mixture Strength-TIll: mixtun' strength is that which gives maxi­

mum th"'nnal plug I.emperature.
14. Inlet Air Ternperat...re-2'.!5 ± 5°F (110 ± 3°e).
H. Inlet Air If...midity-75 ± 25 grams 01' moisture/lb (0,453 kg) of

drvail'.
i6. Coo/an I·-The motant should be water plus I g/gal (4 L) of an

iuhlbit,,1'. Th,,' wl,11 dissolved alld suspended solids should 1I0t eXleed
I:,!O ppm.

I 'J. Jachet Inlet Temperat...re-With pressur" cooling control: 225 ±
5°F (110 ± 3°<:); wilh inscll head engine: 190 ± 2°F (90 ± 2°C).

18. Coolant Flow-5 ± '1~ gal/miu (20 ± 2 I./mill).
19. Crankcase Oil-Oil is to be SAt: 120 aviation oil.
20. Oil Prnture-III lIIain bearings, 95 :t 5 psi (650 :to -10 "Pa); in

valve gl'ar, I!i psi (100 kPil) minimulll at operating temperature.
21. Oil 'fe'llperature-190 ± 10°F (90:t 5°C).
22. Oil Quantity-Oil lcv'" is lIIi.intilined at the cenler of the oil level

sillhl ll!;lSS.

2 J. operating Conditions-The plug rating is that Indicaled Mean EII"c­
live Pre""...: (IMEI') value ol>lained on Ihe engine al a poilll when till'
supercharge pressure is I in Hg (3.37 kPa) below thc preignilion point.

23.1 Preignition Point-llie lollowing steps are recollllllcnded to
allai" the preignition point.

23.1.1 The supercharge pressure is increased in 4 in IIg (13.5 kPa)
incrcnll'nls ulllil preignition occurs as indicatcd by a rapid rise in thermal
plug Il'mpl'ralu...·. AI each selling, Ihe mixlure slr..nglh is adjuSl..d such
that a maximum thermal plug lemperature is oblained.

23.1.~ When preignition ocmrs, the luel supply is instantly <:Ul 011'
and the supercharge pressure is deueased 2 in Hg (6;7 k1'a) al which
poilll thc fuel is turned on and again adjusted for maximum thermal
plug t..mperature. This condition should be held for 3 min or until preigni­
tion again occurs .

. 23.1.3 If p...:ignition on:urs after the previuus Step 23.1.2. Ihe super­
charge pressure should b.. rcduced in l.in Hg (3.37 kPa) increments
umil slabIe engine opcralion is allain"d.

23.1.4 If, after Step 23.1.2, stable engine opel'ation is obtained, Ihe
supl'rcharge pressure should be inn-eased I in Hg (3.37 kPa), again adjust­
ing for oplimum thermal plug temperature until stable engine operation
lor 3 nUll IS ohtained or preignition oc<:urs. If preignition occurs, Ihe
superchal'ge pressure should be reduced I in Hg (3.37 kl',,) ulltil stal>le
engine operation for 3 min is obtained.

23.1.5 Frinion Iorqm: should be measured at sup"rd ... rge pressure I
m Hg (3.37 kPa) below the preignition point and Wilhill 30 s "her the
engine ceases to fire.

23.1.6 Rating data may be verified using a plug that has a ralingpoint
at least 50 IMEP above lhc plugs Ihat have been rated. .

24. Calc...lation of IMEP

Indicah:d HP = Frinion HP + Brake HP

noo _, ~700

IHP= 5252 I r + 5252 T a

PLAN
IHP= 0.51 (Tr+Ta) = 33000

0.51 (Tr + T a) - (0.04) (0.01) P = IMEP

IMEP = ll.ti5 (TF + T a)
T r -- j:rinioll Tor'lue

T a = Brake Torque

IMEP = Indicated Mean EII"uive Pressure

• Sr." SA.: ASll40, Manual I".. Ih... SAE 17.6 Cubi" Ind. Spark Plug Raling Engine,
indudint( MailU~nann.. and Oyerhaul «·url"(~ntly-19H2-und~rrevision).

The If> symbol is for the convenience of the user in locating areas where
technical revisions have been made to the previous issue of the report.
If the symbol is next to the report title, it indicates a complete revision
of the report.
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