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A.3.3.7* Combustible. 
A combustible material is capable of burning, generally in air under 
normal conditions of ambient temperature and pressure, unless otherwise 
specified; combustion can occur in cases where an oxidizer other than 
the oxygen in air is present (e.g., chlorine, fluorine, or chemicals 
containing oxygen in their structure). [921, 2011] 
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A.3.3.45  Visible Smoke.  
Visible smoke is measured in ASTM E1354, Standard Test Method for 
Heat and Visible Smoke Release Rates for Materials and Products Using 
an Oxygen Consumption Calorimeter. 
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A.5.4  

The provisions of Section 5.4 do not require inherently noncombustible 
materials to be tested in order to be classified as noncombustible 
materials. 

A.5.4(1)  

Examples of such materials include steel, concrete, masonry, and glass. 

 

 

Page 33 of 66



Page 34 of 66



Page 35 of 66



Page 36 of 66



Page 37 of 66



Table 10.1  Relevant Test Methods and Evaluation Tools 

Passenger Road Vehicle  
 Component Evaluation Tool Comments 

Bulk of materials ASTM E 1354 (NFPA 271) Cone calorimeter 
  ASTM E 1321 LIFT apparatus 
Interior materials FMVSS 302 Regulatory test 
Seat materials ASTM E 1474 Cone calorimeter 
Seat materials (school buses) ASTM E2574/E2574M Full-scale flame spread seat test 
Carpets/floor coverings ASTM D 2859 and ASTM E 

648 (NFPA 253) 
Pill test/critical radiant flux 

 NFPA 253 (ASTM E648) Critical radiant flux 
Wire and cable ANSI/UL 1685, ASTM D 

6113, and ANSI/UL 2556 
Cable fire test; Cone calorimeter; VW-1; 
Wire flame test Cable and wire fire test 

 ASTM D 6113 Cone calorimeter 
Fire resistance — Fuel spill 
from underneath 

NFPA 251 (ANSI/UL 263) 
(ASTM E 119), or ANSI/UL 
1709 (ASTM E 1529) 

Time –temperature tests 

Firestops in the undercarriage ASTM E 814 (ANSI/UL 
1479) 

  

Foams and fabrics (smoldering) NFPA 260 (ASTM E 1353) Cigarette ignition — component test 
  NFPA 261 (ASTM E 1352) Cigarette ignition — composite test 
Windshields NFPA 257 (ANSI/UL 9) Fire resistance performance of glazing 

(excluding hose stream test) 
 ANSI/SAE Z-26.1 Fire performance of plastic materials in 

composite glazing (reaction to fire) 
Individual fuel packages NFPA 289 Engine compartment and passenger 

compartment furniture calorimeter 
Flat materials ISO TS 17431   
Transmission through the 
bulkhead (dash panel) and the 
windshield 

ASTM E 1354 or ASTM E 
1623 or EN 13823 (SBI) 

Cone or intermediate scale calorimeter 
(ICAL) or single burning item 

Plastic fuel tanks ECE R34.01, Annex 5 Full fire test of tanks 
Batteries SAE J2464   
Guidance ASTM E 603 Guidance for large-scale tests only 
  ASTM E 2061 Guidance for fire hazard assessment in 

transportation vehicles only (based on rail 
vehicles) 

  ASTM E 2067 Guidance for conducting large-scale heat 
release tests only 
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  ASTM E 2280 Guidance for fire hazard assessment in a 
compartment only 

  ASTM E 1546 Guidance for fire hazard assessment only 

Other Evaluation Methods     
Bulk of materials ASTM E 2102 Screening test for cone — mass loss cone 
Carpets/floor coverings ASTM E 1995, ASTM E 

662, or NFPA 270 
Smoke chamber tests 
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A.11.1.7 
 In 2012, ASTM approved a gas burner test (ASTM E2574/E2574M) 
that is based on the “paper bag fire test.” 
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A.11.2.1.2  
See also A.11.1.8.2. 
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A.11.2.7.4.1  
The type of fire exposures likely to originate in the engine compartment 
will generally involve relatively small amounts of flammable and 
combustible liquids. Thus, the fire exposure curve in NFPA 251 or 
ASTM E 119 (ANSI/UL 263) is considered more appropriate for this 
type of fire than that in ASTM E 1529 or ANSI/UL 1709, as the latter 
address a hydrocarbon fuel fire, which is what would be expected to be 
generated from a fuel leak from the fuel tank. Also see A.10.2 for further 
information on these test methods. 
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A.10.2   

Information on Test Methods and Guides in Table 10.1. ASTM E 1354 (NFPA 271)

ASTM E 1321, known as the lateral ignition and flame spread test (or LIFT), is a test method 
that determines material properties related to piloted ignition of a vertically oriented sample 
under a constant and uniform heat flux and to lateral flame spread on a vertical surface due to an 
externally applied radiant heat flux. The results of this test method provide a minimum surface 
flux and temperature necessary for ignition and for lateral flame spread, an effective material 
thermal inertia value, and a flame-heating parameter pertinent to lateral flame spread. The results 
of this test method are potentially useful to predict the time to ignition and the lateral flame 
spread rate on a vertical surface under a specified external flux without forced lateral airflow. 
Data are reported in units for convenient use in fire models and in fire hazard and fire risk 
assessment. 

, known as 
the cone calorimeter, is a test method that measures the response of materials exposed to 
controlled levels of radiant heating, with or without an external igniter. It can be used to assess 
the ignitaibility, heat release rate, mass loss rates, effective heat of combustion, and visible 
smoke development of materials and products. It tests the specimen in the horizontal orientation. 
It provides measurements of the behavior of material and product specimens under a specified 
radiant heat exposure in terms of the heat release rate, effective heat of combustion, mass loss 
rate, time to ignition, and smoke production. The heat release rate is determined by the principle 
of oxygen consumption calorimetry, via measurement of the oxygen consumption as determined 
by the oxygen concentration and flow rate in the exhaust product stream (exhaust duct). Data are 
reported in units for convenient use in fire models and in fire hazard and fire risk assessment. 

FMVSS 302 is a regulatory test method used for assessing the flammability of materials used in 
the interior of passenger road vehicles. This test method exposes a sample of material in a 
horizontal orientation to a Bunsen burner flame at one end. The horizontal rate of flame spread 
away from the burner flame is measured. In order to be acceptable, the flame spread rate cannot 
exceed 102 mm/min (4 in./min). 

ASTM E 1474 is an application of the cone calorimeter (ASTM E 1354/NFPA 271) to use with 
upholstered seating composites or components. The test uses a specific incident heat flux of 35 
kW/m2

 

. Data are reported in units for convenient use in fire models and in fire hazard and fire 
risk assessment. 

ASTM E2574/E2574M is a flame spread test in which a propane gas burner is applied to the top 
or the bottom of a school bus seat assembly. The top of the seat burner (a square gas burner) is 
essentially the same burner as is used in the full-scale seat test ASTM E1537 (except for the arm) 
and it applies the flame to the seat assembly from above. Underneath the seat burner is the same 
burner as is used in NFPA 286 (room-corner test). Both burners are used at a propane gas flow 
rate of 19.5 L/min for a total of 120 sec. The test specimens are full school bus seat assemblies 
and the test method measures mass loss and flame spread from seat to seat. It can also optionally 
be used to measure heat and smoke release. The test method is a derivation of the “paper bag fire 
test” (i.e., school bus seat upholstery fire block test, approved by the National Conference on 
School Transportation as part of the National Standards for School Buses and National Standards 
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for School Bus Operations; National Safety Council), by replacing the paper bag with a more 
repeatable gas burner. 

 

ASTM D 2859, known as the methenamine pill test, is a test method for the determination of the 
flammability of textile materials when exposed to an ignition source (a methenamine pill). This 
test procedure is part of the standards for the surface flammability of carpets and rugs used by 
the U.S. Consumer Product Safety Commission. The acceptance criterion in this test method 
requires that at least seven out of eight individual specimens of a given textile material have 
passed the test; that is, the charred portion of a tested specimen does not extend to within 25.4 
mm (1.0 in.) of the edge of the hole in the flattening frame at any point. 

ASTM E 648 (NFPA 253), known as the flooring radiant panel test, presents fire test methods 
for measuring the critical radiant flux of horizontally mounted textile materials exposed to a 
flaming ignition source in a graded radiant heat energy environment in a test chamber. The 
radiant panel exposing the sample generates a radiant energy flux distribution ranging along the 
1 m length of the test specimen from a nominal maximum of 1.0 W/cm2 to a minimum of 0.1 
W/cm2

ANSI/UL 1685 (ASTM D 5537) is a cable tray fire test that exposes 2.4 m high vertical samples 
of bunched cables. The test method provides a means to measure the flame spread, heat release, 
and smoke obscuration resulting from burning electrical or optical fiber cables when the cable 
specimens are subjected to a 20 kW flaming ignition source and burn freely under well-
ventilated conditions. This test method provides two different protocols for exposing the cables 
for a 20-minute test duration. The test method is commonly used to expose cables. Data are 
reported in units for convenient use in fire models and in fire hazard and fire risk assessment. 

. The test is initiated by open-flame ignition from a pilot burner. The test specimen is 
mounted in a typical and representative way. The test measures the critical radiant flux at 
flameout and provides a basis for estimating one aspect of fire exposure behavior for textiles. 

ASTM D 6113 is an application of the cone calorimeter (ASTM E 1354/NFPA 271

UL VW-1 (contained within ANSI/UL 2556) is a small vertical wire fire test that provides a 
means to measure the propensity of a wire, cable, or cord either to spread flame vertically along 
its length or to spread flame to combustible materials in its vicinity. This test method provides a 
protocol for exposing vertical wires, cables, or cords to an ignition source flame nominally 125 
mm (5 in.) high, or nominally 500 W (1700 BTU/hr), for five 15-second applications, with 
periods of 15 seconds or longer between successive flame applications. The test method is 
commonly used to expose wires. 

) to use with 
electrical or optical fiber cables or other electrical materials. Data are reported in units for 
convenient use in fire models and in fire hazard and fire risk assessment. 

NFPA 251 (ASTM E 119 (ANSI/UL 263) is a fire test method that provides means to assess the 
fire-resistive properties of assemblies. The test method describes ways to evaluate the duration 
for which the assembly is capable of containing a fire and/or retaining its structural integrity after 
exposure to a standard time-temperature curve. The fire resistance rating assessed is 
representative of the time period during which transmission of heat, flames, smoke, or fire gases 
is prevented or inhibited. 
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ASTM E 1529 (ANSI/UL 1709) is also a fire test method that provides means to assess the fire-
resistive properties of assemblies. In this case, the time-temperature curve used is representative 
of an exposure to hydrocarbon fuel (e.g., gasoline) fires. 

ASTM E 814 (ANSI/UL 1479) is also a fire test method that provides means to assess fire-
resistive properties using a standard time-temperature curve. The materials being tested in this 
case are fire stops, and the test is intended to evaluate whether the fire stop material is able to 
prevent or inhibit transmission of heat, flames, smoke, or fire gases through a penetration in a 
fire-resistive assembly that has been treated with an appropriate material. 

NFPA 260 (ASTM E 1353)

NFPA 261 

 contains a series of fire test methods designed to evaluate the 
ignition resistance of upholstered seating components when exposed to smoldering cigarettes. 
These test methods also establish a classification system for determining smoldering ignition 
resistance. 

(ASTM E 1352)

NFPA 257, or ANSI/UL 9, presents fire test methods that provide means to assess fire-resistive 
properties using a standard time-temperature curve. The materials being tested in this case are 
glazing materials contained in windows. 

 is a test method that applies to upholstered seating mock-ups. Mock-
up testing is used in assessing the relative resistance to continuing combustion of individual 
materials used in upholstered seating in realistic combinations and in an idealized geometric 
arrangement of seating items. It is the intent of this test method to determine whether upholstered 
seating assemblies are relatively resistant to ignition by smoldering cigarettes. In addition, the 
test methods establish a classification system for determining smoldering ignition resistance. 

NFPA 289 is a fire test method for determining the contribution of individual fuel packages to 
heat and smoke release when exposed to various ignition sources. It measures the extent of fire 
growth, the heat release rate, the total heat released, the smoke obscuration, the mass loss, and 
the production of toxic gases. The heat release rate is determined by the principle of oxygen 
consumption calorimetry, via measurement of the oxygen consumption as determined by the 
oxygen concentration and flow rate in the exhaust product stream (exhaust duct). The test is 
suitable for assessing large sections of transportation vehicles or of decorative materials or 
systems. Data are reported in units for convenient use in fire models and in fire hazard and fire 
risk assessment. 

ISO TS 17431, also known as the reduced-scale model box fire test, is an intermediate-scale fire 
test method that simulates a fire that under well-ventilated conditions starts in a corner of a small 
room with a single doorway and can develop until the room is fully involved in the fire. 

ASTM E 1623, also known as the intermediate-scale calorimeter (ICAL), is a fire test method 
that assesses the response of materials, products, and assemblies to controlled levels of radiant 
heat exposure with or without an external igniter. The properties determined by this test method 
include ignitaibility, heat release rate, mass loss rate, smoke obscuration, gas release, and 
flaming drips, under well-ventilated conditions. This test method is also suitable for determining 
many of the parameters or values needed as input for computer fire models, including effective 
heat of combustion, surface temperature, ignition temperature, and emissivity. The heat release 
rate is determined by the principle of oxygen consumption calorimetry, via measurement of the 
oxygen consumption as determined by the oxygen concentration and flow rate in the exhaust 
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product stream (exhaust duct). Specimens are exposed to a constant heating flux in the range of 0 
to 50 kW/m2

EN 13823, also known as the single burning item (SBI) fire test, is a method that assesses the 
response of materials, products, and assemblies to controlled levels of radiant heat exposure to a 
test specimen that forms a corner, with two vertical specimens. The properties determined by this 
test method include ignitaibility, heat release rate, mass loss rate, smoke obscuration, gas release, 
and flaming drips. The heat release rate is determined by the principle of oxygen consumption 
calorimetry, via measurement of the oxygen consumption as determined by the oxygen 
concentration and flow rate in the exhaust product stream (exhaust duct). Specimens are exposed 
to a constant heat source of 30 kW in a vertical orientation. Data are reported in units for 
convenient use in fire models and in fire hazard and fire risk assessment. 

 in a vertical orientation. Hot wires are used to ignite the combustible vapors from 
the specimen during the ignition and heat release tests. Data are reported in units for convenient 
use in fire models and in fire hazard and fire risk assessment. 

ECE R34.01 Annex 5, is a test used for assessing the fire performance of fuel tanks. This fire test 
method requires the plastic tank to withstand a pool fire for 2 minutes without leaking. In this 
test, the tank is mounted on the actual vehicle and filled with gasoline to 50 percent of capacity. 
For 1 minute, the vehicle and tank are subjected to the full intensity of a fuel-fed pool fire 
positioned directly beneath the tank. For the second minute, the intensity of the fire is mitigated 
by covering the fire pan with a screen. If the tank survives for 2 minutes, it is said to “pass.” 

SAE J2464, also known as the Electric Vehicle Battery Abuse Test,

ASTM E 603 is a guidance document that addresses means of conducting full-scale fire 
experiments that evaluate the fire-test-response characteristics of materials, products, or 
assemblies. The guide is intended to aid in the design of the experiments and the interpretation 
and use of results. The guide is also useful for establishing laboratory conditions that simulate a 
given set of fire conditions to the greatest extent possible. The guide allows users to obtain fire-
test-response characteristics of materials, products, or assemblies, which are useful data for 
describing or appraising their fire performance under actual fire conditions and can also be used 
for input into fire models and for assessing fire hazard and fire risk. 

 involves several tests on 
electrical vehicle batteries. They include a penetration test, a crush test, a radiant heat test, and a 
short circuit test. 

ASTM E 2061 is a guide to assessing fire hazard in a transportation vehicle environment. It 
explains the issues to be considered and the detailed procedure to be used when assessing fire 
hazard in a rail transportation vehicle, as an application of the methods contained in ASTM E 
1546 to a specific vehicle. 

ASTM E 2067 is a practice that deals with methods to construct, calibrate, and use full-scale 
oxygen consumption calorimeters to help minimize testing result discrepancies between 
laboratories. The methodology described is used in a number of fire test methods and the practice 
facilitates coordination of generic requirements, which are not specific to the item under test. The 
principal fire properties obtained from the test methods using this technique are those associated 
with heat release from the specimens tested, as a function of time, but many other fire properties 
can also be determined. This practice does not provide pass/fail criteria. 
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ASTM E 2280 is a guide to developing fire hazard assessments for upholstered seating furniture 
within healthcare occupancies. As such, it provides methods and contemporary fire safety 
engineering techniques to develop a fire hazard assessment for a specific product, applying the 
general principles contained in ASTM E 1546. 

ASTM E 1546 is a guide intended for use to develop fire hazard assessments. As a guide, this 
document provides information on an approach to the development of a fire hazard. The general 
concepts in NFPA 556 are intended to follow the model of this guide. 

ASTM E 2102, also known as the mass loss cone, is a screening fire test method that provides 
measurements of mass loss and ignitaibility, and potentially heat release, by using the same fire 
exposure design as the cone calorimeter. It has been shown that the results of this test method 
can correlate with those of the cone calorimeter. 

ASTM E 662 is a fire test method that assesses the specific optical density of smoke generated 
by solid materials and assemblies mounted in the vertical position in thicknesses up to and 
including 1 in. (25.4 mm), inside a closed chamber. The materials are exposed to a radiant heater 
at 25 kW/m2, in the presence or absence of a flaming ignition source. Measurement is made of 
the attenuation of a light beam by smoke (suspended solid or liquid particles) accumulating 
within the chamber due to nonflaming or flaming combustion. Results are expressed in terms of 
specific optical density, which is derived from a geometrical factor and the measured optical 
density, a measurement characteristic of the concentration of smoke. This test method is often 
required for assessing the smoke emitted by textiles, including floor covering materials. 

ASTM E 1995 (NFPA 270) (ASTM E1995) is a fire test method that builds on the procedures 
used in ASTM E 662. It replaces the radiant heater in the former test method, which can only 
expose specimens in a vertical orientation, with a conical radiant heater, which can expose 
horizontal samples, thus improving on the assessment of melting materials. The materials are 
exposed to a conical radiant heater at 25 or 50 kW/m2

 

, in the presence or absence of a flaming 
ignition source. The principal fire property obtained from this test method is the specific optical 
density of smoke, but an additional optional fire property measurable with this test method is the 
mass optical density, because mass loss can be obtained continuously throughout the test. 
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