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(R) PREIGNITION RATING OF SPARK PLUGS

1. SCOPE:

This SAE Recommended Practice describes 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
specified herein are useful for comparative purposes and are not to be
considered as absolute values since different numerical values may be
obtained in different laboratories.

2. REFERENCES:

2.1 Applicable Documents:

SAE HS840. Manual for the SAE 17.6 Cubic Inch Spark Plug Rating Engine,
including Maintenance and Overhaul

3. EQUIPMENT:

SAE 17.6 engine1 with the cylinder barrel having knurled and chemically
treated surface and compression piston rings chromium plated.

4. SPEED:

The nominal speed is to be 2700 rpm, but is not to be over 2765 rpm when
firing, nor below 2670 rpm when motoring.

5. COMPRESSION RATIO:

5.6: 1 .

1See SAE HS840. Manual for the SAE 17.6 Cubic Inch Spark Plug Rating Engine,
including Maintenance and Overhaul current1y--1989 under rev.
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6. SPARK ADVANCE:

SAE J549 RevislonJlJN90

()
30 degflees Before lop Dead Center (B100 for nonavldion iPJugs,. 40 !d;e;gr,e;es
BTDC for aviation plugs or lIlonavi,ation plugs that (,anrlot be r,a\bedat
10 degrees BlOC.

7. IGNITION SOURCE:

Magneto or appro\1 led al ternate.

8. SPARK PLUG INSTALLATION:

fhe thpead lin the 'spark plug holle opening should confO',rm in 'stze ,and length
to the 'standards established by SAE for the rating engine.

8.1 SAE recommended torque values 'should be u's'ed 'wheninstaHin:g pJugs in the
engine.

8.1.1 Reducer bushings or adaptors should not be used.

9. rUEL:

98%- one dcegree Benzene, 2% - Sped fi (ation MIt-L-6082iD trad:e TWO SAE'60
iNQNADOlTIVE aviation on, wah 3 iC'clq,al <0.8 mlrlU LLL ,added ..

10. FUEL INJECTION lIMING:

The fu:e1 inj1erctlon ipump port shall begin to dose 160 degf;ees -"to 5 of
cr,ankshaft angle After Top Dead Oenter (1\TOO on th:ei ntak:e :s troke '.

11. FUEL CIRCULATION RATE:

1/2 galJmin ± 1/4 (2 lfmin ± 1).

1.2. FUEL INJECTION PUMP:

The :ga Hery pressure of the fUlej 1njection pump is to be 15 :psi ± 2
(100 :kPa ± 10) ..

13. FUEL PRESSURES-INJECTION =

750 psi (5170 kPa) minimum.

14. MIXTURE STRENGTH:

The mixture strength is that which gives maximum the~mal plug temperature.

15. INLETAlR TEMPERATURE:

16. INLET AIR HUMIDITY:

:L 759 + 25 of mOl s tn.-ell b <O.4~53 kg) of dry air.
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SAE J549 Revision JUN90

l) l!7. COOLANT:

lithe. coolant s:liloul,d be water plus. 1 g/gial (3 U of an inhibitor. The total
dlssohed and suspended solids should not exceed 120 ppm.

18. JiACKET INLEl TEMPERATURE:

a. Wlitll press.ure cool iingi control: 225°F ± 5 (l'OJOC ± 3)
b. W!ith insert: headi engine: 190°F ± 2 (88°C ± 1)

1'9. COOLANII FILOH:

S glal/miifil, ± 1'12 (20 llmin ± 2).

20. CRANICCASE 011:

on is to be nonaddltlve SAE 120 aviation oil.

2.1 • OIL Ii'RESSURE:

a. In maIn bearIngs, 95 psi ± 5 (650 kPa ± 40)
0,. In vallve ge.ar, 15 psi 000 kPa) minimum at operating temperature

\
J

22' .

23.

OIL TEMPERATURE:

OIlL QUANllITY:

Of 11 llevell is mai,ntailled at the center of the oil level sight g,lass.

The' p,liugl rathgi fiS that Indicated Mean Effective Pressure <IMEP) value
obtained on the engine at a point when the super~harge pressure is 1 in Kg
0.37 kPa) be.low the preiignition poi nt.

24. 1 Preiigni tioll P'Oi!Ilt:

The foll'ow'ingi steps. are recommended to attain the preignition point.

24 .. 1.11 The s.upe,rcharge pressure is increased i,n 4 in Hg (13.5 kPa) increments
untH p,reiglliliitilon, occurs as i'ndicated by a rapid rIse in thermal plug.
temperatulie.. At each setti'ng:, the mi xture strength is adjusted such that
a maximum tlhe'lima11 plug temperature is obtained and held for 3. min.

24 .. 1.2 Hl:len J!)re.i'gniiUon occurs, the fuel supply is instantly cut off and the
supercharge pressure is decreased 2 in Hg (6.7 kPa) at whfch point the
fuell iis tumed all and again adjusted for maximum thermal plug
temperatwre. Thh condHiion should be. held for 3. min or until

q...i p_,r_e_iig_R_iii_t_iio_n_ii_a_'9_

a

_

i

n_.i _o_(_c_ur_s_. ....J
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24.1.3 If preig~ition occurs after Step 24.1.2, the supercharge pressure should
be reduced by 1 in Hg (3.37 kPa) again adjusting for optimum thermal
temperature until stable engine operation for 3 min is obtained or
preignition occurs. If preignition occurs, refer to Step 24.1.5.

24.1.4 If, after Step 24.1.2 stable engine operation is obtained, the
supercharge pressure should be increased by 1 in Hg (3.37 kPa), again
adjusting for optimum thermal plug temperature until stable engine
operation for 3 min is obtained or preignition occurs. If preignition
occurs, refer to Step 24.1.5.

24.1.5 Friction torque should be measured at supercharge pressure 1 in Hg
(3.37 kPa) below the preignition point (or previous stabilized setting
prior to preignition), and within 30 s after the engine ceases to fire.

24.1.6 Rating data may be verified using a plug that has a rating point at least
50 IMEP above the plugs that have been rated.

25. CALCULATION OF IMEP:

()

.;.

Indicated HP ~ Friction HP + Brake HP

IHP 0 51 (TF + TB) ~ Pla~
= . 33 000

0.51 (TF + TB) - CO.04)CO.Ol)P ~ IMEP

IMEP 8.65 (TF + TB)

TF - Friction Torque
TB - Brake Torque

IMEP - Indicated Mean Effective Pressure

CEq.1)

)

The (R) is for the convenience of the user in locating areas where technical I\J.
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.

- 4 -

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j5
49

_1
99

00
6

https://saenorm.com/api/?name=c1c6705ec9ac6ae7bde26924f975b92b

