
__________________________________________________________________________________________________________________________________________ 
SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely 
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.” 
SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and 
suggestions. 
Copyright © 2020 SAE International 
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying, 
recording, or otherwise, without the prior written permission of SAE. 
TO PLACE A DOCUMENT ORDER: Tel:        877-606-7323 (inside USA and Canada) 
 Tel:        +1 724-776-4970 (outside USA) 
 Fax:       724-776-0790 
 Email:    CustomerService@sae.org 
SAE WEB ADDRESS: http://www.sae.org 

 For more information on this standard, visit 
 https://www.sae.org/standards/content/J549_202006 
 

SURFACE VEHICLE 
RECOMMENDED PRACTICE 

J549™ JUN2020 

Issued 1947-12 
Revised 2015-03 
Stabilized 2020-06 
 
Superseding J549 MAR2015 

Preignition Rating of Spark Plugs 

RATIONALE 

This document is being stabilized because it covers a test methodology which is mature and not likely to change in the 
foreseeable future. 

STABILIZED NOTICE 

This document has been declared "Stabilized" by the SAE Ignition Standards Committee and will no longer be subjected to 
periodic reviews for currency. Users are responsible for verifying references and continued suitability of technical 
requirements. Newer technology may exist. 

Full document details: SAE J549_202006

http://www.sae.org/technical/standards/J549_201503
http://www.sae.org/
http://www.avadocuments.com/doc/sae-j549-202006
http://www.avadocuments.com/doc/sae-j549-202006


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 

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the 
latest issue of SAE publications shall apply. 

2.1.1 SAE Publication 

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA 
and Canada) or 724-776-4970 (outside USA), www.sae.org. 

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

SAE J1899 Lubricating Oil, Aircraft Piston Engine (Ashless Dispersant) 

SAE J1966 Lubricating Oil, Aircraft Piston Engine (Non-dispersant Mineral Oil) 

SAE J2203 SAE 17.6 Cubic Inch Spark Plug Rating Engine 
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3. EQUIPMENT

SAE 17.6 engine with the cylinder barrel either knurled or honed, with or without chemically treated surface, and 
compression piston rings which may or may not be chrome 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. 

6. IGNITION SOURCE

Magneto or approved alternate. 

7. SPARK PLUG INSTALLATION

Threads in the spark plug hole opening should conform in size and length to the standards established by SAE for the 
rating engine. 

7.1 SAE recommended torque values should be used when installing plugs in the engine/bushing. 

7.1.1 Reducer bushings or adaptors should not be used. 

8. FUEL

Although 98% - one degree Benzene, 2% - Specification SAE J1966 SAE 60 NONADDITIVE aviation oil, with 0.8 mL/L (3 
cc/gal) T.E.L. added has been used as the standard for many years, availability of benzene is becoming highly restricted 
by virtue of it being a known carcinogen.  In lieu of this fact, a number of substitute or alternate fuels are being tested as 
replacements.  Such fuels are Toluene or a suitable leaded racing gasoline, which has sufficient octane rating to insure 
proper operation without a propensity towards spark knock or detonation.  It still must be noted that additives such as 
aviation oil and T.E.L. must be used in those fuels to underwrite cylinder wear and valve seat longevity.  Even with those 
safeguards in place, the amount of boost required to preignite a plug may be limited by the octane rating of those 
alternate fuels, which are obtainable. 

9. FUEL INJECTION TIMING

The fuel injector or injector pump port shall begin to close 60 degrees ± 5 degrees of crankshaft angle After Top Dead 
Center (ATDC) on the intake stroke. 

10. FUEL CIRCULATION RATE

2 L/min ± 1 L/min (1/2 gal/min ± 1/4 gal/min). 

11. FUEL INJECTION PUMP

Using a mechanical fuel injection system, gallery pressure of the fuel injection pump is to be 100 kPa ± 10 kPa (15 psi ± 2 
psi).  However, feed system pressures to an approved alternate electronic fuel injection system could vary widely with 
type being used.  The main requirement is to insure that an adequate pressure is maintained for proper operation.  

12. FUEL PRESSURES-INJECTION

With a mechanical system, pressure should be 5170 kPa (750 psi) minimum.  When using an approved alternate 
electronic fuel injection system, the minimum pressure required should be adequate to guarantee sufficient fuel delivery 
and atomization for engine operation. 
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