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RATIONALE 

Engine manufacturers reported that larger plastic intake plenum chambers on fuel injected engines were not able to 
withstand the pressure wave, nor did they consistently pass due to the high velocity gas flow, during the test explosion when 
tested on the engine. When SAE J1928 was written, engines used carburators and the entire intake manifold contained 
flammable mixture. In modern fuel injected engines, only a small portion of the intake assemble could contain a flammable 
mixture. After careful consideration of the evolution in engine design, the committee reversed the changes made to 5.4.5.2.1 
in the June 2018 edition, and returned the language to the July 2005 edition. 

SAE J1928 has been reaffirmed to comply with the SAE Five-Year Review policy. 
  
1. SCOPE 

This SAE Standard covers the minimum requirements for design, construction, and testing of devices to prevent the 
propagation of backfire flame from within the gasoline engine to the surrounding atmosphere. 

1.1 Purpose 

The purpose of this document is to recommend a procedure for testing and establishing acceptable flame arresting 
characteristics of the devices. 

1.2 Relationship of SAE Standard to ISO Standard 

This document is similar to ISO 13592, but has some technical differences. 

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 ASTM Publications 

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, 
Tel: 610-832-9585, www.astm.org. 

ASTM B117 Standard Practice for Operating Salt Spray (Fog) Apparatus 
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2.1.2 UL Publications 

Available from UL, 333 Pfingsten Road, Northbrook, IL 60062-2096, Tel: 847-272-8800, www.ul.com. 

UL 94 Tests for Flammability of Plastic Materials for Parts in Devices and Appliances 

2.2 Related Publications 

The following publications are provided for information purposes only and are not a required part of this SAE Technical 
Report. 

2.2.1 ISO Publications 

Copies of these documents are available online at http://webstore.ansi.org/.  

ISO 13592 Small Craft - Backfire Flame Control for Petrol Engines 

3. DEFINITIONS 

3.1 FLAME ARRESTER 

An assembly, consisting of one or more component parts, designed and constructed as to prevent the propagation of 
backfire flame from within the carburetor or throttle body and engine air intake system to the surrounding atmosphere. 

3.2 ENGINE AIR AND FUEL INDUCTION SYSTEM 

Either a particular method of introducing fuel into the engine or a design of air intake passages to the cylinders that provides 
protection equivalent to that of an effective backfire flame arrester. 

3.3 NON-METALLIC MATERIALS 

Rubber, plastics, and adhesives used in the construction of flame arresters and/or induction systems. 

4. GENERAL 

4.1 Flame Arrester 

4.1.1 The flame arrester assembly shall include a permanent and prominent means of identification as described in 
Section 7. 

4.1.2 A carburetor or throttle body adaptor, if required, shall be attached permanently to the flame arrester. Examples of 
permanent attachment would be bond, weld, rivet, or threaded fastener with thread upset after assembly. No loose 
pieces shall be used between the flame arrester and the carburetor or throttle body that could be left out. 

4.1.2.1 The adaptor assembly shall provide for direct attachment to the carburetor or throttle body. 

4.1.3 The construction of the flame arrester shall provide access for inspection and cleaning. 

4.1.4 There shall be no openings in the arrester or its connection to the carburetor or throttle body through which a 
backfire flame can pass. 

4.1.5 The construction for the flame arrester shall provide means of securely fastening both the flame arrester to the 
carburetor or throttle body air intake and the component parts to each other. When clamps are used, they shall be 
affixed to one of the major component parts in such a manner that they cannot be easily removed. No springs shall 
be used for the purpose of clamping. 

4.1.6 Construction of the flame arrester shall be such that component parts cannot be misaligned during assembly or 
installation to an extent that will impair its effectiveness. 
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4.1.7 If non-metallic materials are utilized for components critical to the flame arrester or the induction system’s function, 

it is recommended that they have a Limiting Oxygen Index (LOI) of 26% or greater and/or have a UL 94 HB rating. 

4.1.7.1 Flame arresters or induction systems containing non-metallic materials must undergo the accelerated aging 
procedure in 5.4.2. 

4.2 Engine Air and Fuel Induction System 

4.2.1 The engine air and fuel induction system shall be designed and constructed to provide protection equivalent to that 
of an effective backfire flame arrester designed and constructed in accordance with this document. 

5. METHOD OF TEST 

5.1 Each design of the flame arrester shall be tested to determine conformance to this document. 

5.1.1 Where a particular design consists of various combinations of parts, only a sufficient number of sample assemblies 
need to be tested that will be representative of the flame arresting performance of the cross section of assemblies 
of the design. 

5.1.2 The test of the samples representative of each design shall conclusively indicate that, when such backfire flame 
arresters are subjected to the test procedures of 5.4, the design prevents propagation of the backfire flame to the 
surrounding atmosphere without failure, damage, or permanent deformation. 

5.1.3 A change in the design or construction or application (i.e., change from carburetor to throttle body) of an arrester 
that has passed qualification tests requires that the arrester be retested if the change cannot be considered and 
accepted under 5.1.1. 

5.2 Each design of an engine incorporating a backfire flame control air and fuel induction system shall be tested and shall 
conform to this document. 

5.2.1 Where a particular design of the engine air and fuel induction system consists of variations so that it may be utilized 
in similar engines of a particular manufacturer, each unique system configuration must be evaluated.  

5.2.2 The tests conducted according to the procedures of 5.4 shall conclusively indicate that the engine air and fuel 
induction system, when installed on a representative engine, will prevent the propagation of backfire flame to the 
surrounding atmosphere. 

5.2.3 The tests performed in accordance with this document and adapted as necessary to an air and fuel induction system 
will satisfy the testing requirement of this section. 

5.2.4 A change in the design or construction of an engine air and fuel induction system that has passed qualification tests 
requires that the system be retested if the change cannot be considered and accepted under 5.2.1. 

5.3 Certification test reports shall be retained by the manufacturer so long as the device covered by the report is marketed, 
and shall include the following: 

5.3.1 Detailed drawings (provided by the manufacturer) of the device, including a complete bill of materials. 

5.3.2 Types of tests conducted, and results obtained. 

5.3.3 A record of all markings found on the devices tested. 

5.3.4 A record of assemblies actually tested and all assemblies to which the results apply; see 5.1.1 and 5.2.1. 

5.3.5 A report number, date of test, name, and address of test laboratory. 
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