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Objective

The U.S Army: Mitigate fire 

threat from seat material in a 

combat vehicle interior space 

for occupants

Thermal and Toxicity hazard  
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Pick a test because:

 Adopted by regulators

 International

 Supported by Industry

 Has a clear numerical scale

 Invented especially for an application

 Has the support of national labs

 Gives real engineering data

 Has been around a long time
Emmons on agreement among 

6 country tests of 12 materials

Troitzch, J., International Plastics Flammability Handbook, 

2nd ed., Hanser Publishers, 1990, p. 95.

Tests give conceptual rankings as “minimal, slight, normal, and large”. 
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Test Method Design Process

• Fire threat scenarios for the interior of combat vehicles.

• Fire hazards for the occupants are established.

• Seat fire testing alone and within a mock-up military 

vehicle.

• Specific properties are identified for measurement 

• Based on the safety criteria and engineering design an 

acceptable set of material properties level is established. 
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Mock-up Vehicle
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Criterion for thermal hazard

• Not acceptable: seat 

flame would impinge 

over the entire ceiling.

• Should not ignite the 

adjacent seat. 300 kW

• Criterion:

• Should not touch the 

ceiling. 100 kW
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Ignition source

• The ignition source 

shall not be a threat to 

the occupants.

•

• Ignition flame heat flux: 

40 kW/m2 was chosen. 

• Ignition source will be 

a 15 cm square pan 

with 90 ml of heptane.
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Effect of ignition location on seat fire 

growth behavior 

• bottom seat back

front seat base

side seat base

side seat back 
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Seats to consider
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Heat release rate results

Wednesday, January 8, 2020 9thFAA Tri 10



Sufficient set of flammability properties

Wednesday, January 8, 2020 9thFAA Tri 11



Source of measuring properties
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By Cone Calorimeter
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Property example, Chair 4
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Summary of properties
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Pass/Fail Criteria
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Does seat ignite? 
 

Ignition heat flux of  = 40 kW/m2  

Passes If CHF >  = 40 kW/m2 

 

Does seat ignite after 2 minutes? 
 

Passes if tig > 2 minutes 

 

Does seat fire allow ignition of neighboring seat?   

 
Passes if energy release rate < 100 kW.   
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Correlation for Heat Release Rate
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Correlation over Matlab model
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Summary of Pass/Fail
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Pass < 100 kW

Fail



Review of Process

• Identify the scenario

• Establish pass/fail criteria

• Determine the scenario heat flux

• Measure material fire properties

• Develop a formula to predict pass/fail from properties and 
heat flux

• Needs to be a transparent process
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