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PREIGNITION RATING OF
¢ SPARK PLUGS—SAE J549 JUN82

SAE Recommended Practice

Repon of the Electrical Equipment Comnsitiee, approved December 1947, second revision by the Spark Plug 17.6 Rating Engine Panel June 1982.

1. Purpose—The purpose of this SAE Recommended Practice is to de-
seribe the equipment and procedures used in obtaining preignition ratings

of spark plugs.

1.1 The spark plug preignition ratings obtained with the equipment
and procedure speciied herein are useful for comparative purposes and

are not to be considered
values may be obtained i

as absolute values since different numerical
diflerent laboratories.

2. Equipment—SAE 17.6 Engine' with the cylinder barrel having

kmrled and chemically wrea
mium plated.

ted surface and compression piston rings chro-

3. Speed—The nominal speed is to be 2700 rpm, but is not to be over

2765 rpm when fiving, nor

4. Compression Ratio—>5.

below 2670 rpm when motoring.
6/1.

23. Operating Conditions—The plug rating is that Indicated Mean Effec-
tive Pressure (IMEP) value obuained on the engine at a point when the
supercharge pressure is 1in Hg (3.37 kPa) below the preignition poine.

23.1 Preignition Point—The following steps are recommended to
attain the preignition point.

23.1.1 The supercharge pressure is increased in 4 in Hg (13.5 kPa)
increments until preignition occurs as indicated by a rapid rise in therinal
plug temperature. At each setting, the mixture strength is adjusted such
that a maximum thermal plug temperature is obtained.

243.1.2 When preignition occurs, the fuel supply is instantly cut oft
and the supercharge pressure is decreased 2 in Hg (6:7 kPa) au which
point the tuel is turned on and again adjusted for maximum thermal
plug temperature. This condition should be held for 8 min or until preigni-

5. Spark Advance—30 d
aviation plugs, 40 deg B
that cannot be rated at 30

6. Ignition Source—May

7. Spark Plug Installation
should conform in size an
for the rating engine.

7.1 SAE recommende
plugs in the engine.

7.1.1 Reducer bushings

8. Fuel—938% t degre
3.0 an¥/gal tetraethyl lead

9. Fuel Injection Timing
close 60 = 5 dey ot criny
on the intake stroke.

10. Fuel Circulation Raitéd

11, Fuel Injection Pump
pump s to be 1H % 2 psi

12. Fuel Pressures—Injeq

13. Mixture Strength—T)
mum thermal plug temper

14. Inlet Air Temperaturs

15. Inlet Air Humidity—
dry air.

16. Coolant—The coola
inhibitor. The total dissol
120 ppn.

g betore Top Dead Center (BTDC) for non-
DC for aviation plugs or non-aviation plugs
deg BTDC.

eto or approved alternate.

—The thread in the spark plug hole opening
H length o the standards established by SAE

H torque values should be used when installing

or adaptors should not be used.
b benzol, 2% SAE 120 aviavon oil, with

- The fuel injection pump port shall begin to
shaft angle After Top Dead Center (ATDC)

—Y% *+ Y4 gal/min (2.0 £ 1.0 L/nun).

—The gallery pressure of the fuel injection
100 £ 10 kPa).

tion: 750 psi (5170 kPa) minimum.

e mixture strength is that which gives maxi-
hture. '

p—225 + 5°F (110 £ 3°C).

75 = 25 gramns ol moisture/lb (0.453 kg) of

pt should be water plus 1 g/gal (4 L)Jof an
ed and suspended solids should vot éxceed

17. Jacket Inlet Temperdture—With pressure cooling control: 225 =

5°F (110 % 3°C); with insd

18. Coolant Flow—5 *

19. Crankcase Qil—Oil i

20. O3l Pressure—In ma

. valve gear, th psi (100 kPs

21. Oil Temperature—19

22. Oil Quantity—QOil le
sight glass.

1t head engine: 190 = 2°F (90 x 2°C).
 gal/min (20 £ 2 1/mip),

1o be SAE 120 aviation_oil.

n bearings, 95 x 5(psj (650 x 40 kPa); in
) minimum at operating temperature,
0 *+ 10°F (90 5°C).
bel is maintamned at the center of the ol level

Hon again occurs.

2313 If preignition occurs after the previous Step 23.1.2, the super-
charge pressure should be reduced in 1 in "Hg (3.7 kPa) increments
until stable engine operation is attained.

23.1.4 1, after Step 23.1.2, swble éngine operption is obtained, the
supercharge pressure should be increased 1in Hg (3.37 kPa), again adjust-
ing for optimum thermal plug temperature until sgable engine operation
tor 3 min 1s obtained or preigmiton occurs. I preignition oceurs, the
supercharge pressure should\be reduced | in Hg [3.37 kPa) until stable
engine operation for 3 min 15\obtained.

23.1.5 Friction torque(should be measured at s
in Hg (3.37 kPa) below the preignition point and
engine ceases to fite!

23.1.6 Rating{datya' may be verified using a plug hat has a rating point
at least 50 IMEP above the plugs that have been rated.

24. Calculation of IMEP

Indicated HP = Fricuon HP + Brake HP

percharge pressure 1
within 30 s after the

9700, . 2700
HP = s Trt 5950 To
PLAN

IHP=0.51 (Te+ Ts) = 33 000

0.51 (T + Tg) - (0.04) (0.01) P=IMEP

IMEP =8.65 (15 + 'I's)
Ty ~ Friction Torque
Ty = Brake Torque

IMEP = Indicated Mean EHective Pressure

! See SAE AS840, Manual for the SAE 17.6 Cubic Inch Spark Plug Rating Engine,
including Maintenance and Overhaul {(currendy—1982—under revision).

The ¢ 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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