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EXECUTIVE SUMMARY 

Fire burnthrough testing of cargo liner design feat11res in the 2-gallon-per-hour 
burner, as prescribed in Federal Aviation Regulatio~ (FAR) 25.857, effective June 
16, 1986, is not explicit with regard to describing the exact location of the 
design feature being evaluated within the test rig. The location of the design 
feature (once it is mounted in the test rig) relati11e to the burner flame will 
dictate the severity of the exposure and affect the likelihood of failure. When 
testing surface mounted smoke detector ports, it is recommended that the port or 
hole be centered over the burner cone; i.e., 5 inches from the vertical plane of 
the sidewall panel, with the thermocouple mounted 4 inches directly above the 
hole. At this test condition, it was determined that a 3/8-inch hole was the 
maximum size opening that would meet the 400 °F criterion specified in FA~ 
25.857. 
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INTRODUCTION 

PURPOSE. 

This report contains the results of cargo liner tes1:s utilizing Conolite® 
fiberglass/polyester liner materials with various d:lameter holes drilled in 
several locations to determine the capability of tht! liner to safely contain a 
fire. 

BACKGROUND. 

Cargo liner fire testing, as per FAR 25.857, effecttve June 16, 1986, requires 
the liner materials to meet new, more stringent fir'~ resistance standards 
(reference 1). The new test method requires the cargo lining material to resist 
flame penetration for 5 minutes and the peak temper.~ture measured at 4 inches 
above the horizontal sample to not exceed 400 degrees Fahrenheit (°F). As stated 
in the FAR, "Each specimen tested must simulate the cargo compartment sidewall or 
ceiling liner panel, including design features such as joints, lamp assemblies, 
etc., the failure of which would affect the capability of the liner to safely 
contain a fire." In response to several difficulties encountered when testing 
cargo liner systems with certain design features, tests were performed on a 
number of typical cargo liner systems. In an effort to simplify and standardize 
the testing procedures, the results along with several recommendations were 
discussed and documented (reference 2). However, the report does not address 
testing performed on smoke detector sampling line holes or the ability of the 
liner to safely contain a fire in the event that the smoke tubes melt. This 
report contains an investigation of cargo liner characteristics when tested with 
different diameter holes drilled at various locations. The purpose was to 
determine the maximum hole diameter that will meet the 400 °F test criterion 
specified in FAR 25.875 in the event that the detector sampling line separates or 
melts away from the liner. 

DISCUSSION 

TEST APPARATUS. 

The burner apparatus used was identical to that which is prescribed in the final 
rule with the exception of thermocouple placement. In all tests, the 
thermocouple was positioned directly above the hole: at a distance of 4 inches, 
with a total of three different hole locations beir.g tested. In the first test, 
the hole was positioned at a distance of 12 inches from the vertical plane of 
the sidewall panel, and the second test at 8 inches: from the vertical plane of 
the sidewall panel (figure 1). In order to evaluate the worst case condition, 
the third test positione.d the hole directly over the center of the burner cone, 
i.e., 5 inches from the vertical plane of the side~rall panel. Several different 
hole diameters were tested in this position, the rE!sults of which are plotted in 
figure 2. 
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TEST RESULTS. 

In order to establish a baseline temperature for comparison, a Conolite® liner 
was tested with no holes. The maximum temperature reached 260 °F at 4 inches 
above the panel, centered over the burner cone. During the first test, a 1/4 
inch hole was drilled at a distance of 12 inches from the vertical plane of the 
sidewall panel. This test was followed by successive tests using 3/8, 1/2, 
3/4, and 1 inch-diameter holes at the same location. In all tests, the backface 
of the Conolite panel flashed within 15 seconds of flame impingement as the flame 
could easily ignite the combustible gases given off via the hole in the liner. 
A hole of 3/4 inches in diameter was found to be the maximum size that would not 
allow the temperature to exceed 400 °F. The second test yielded identical 
results. During the third test in which the location of the holes were centered 
over the burner cone, a 3/8 inch hole was found to be the maximum diameter that 
would enable the liner to pass, yielding a temperature of 385 °F (figure 2). 

CONCLUSIONS 

The tests conducted illustrate how the location of the design feature, relative 
to the burner flame, will greatly affect the severity of exposure. In order to 
expose the particular design feature to the worst case or most severe condition, 
the smoke detection port or hole should be centered over the burner cone, 5 
inches from the vertical plane of the sidewall panel. 
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FIGURE 1. HOLE LOCATION WITHIN CARGO ::.INER TEST SPECIMEN 
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FIGURE 2. CARGO LINER HOLE TEST (DETECTOR PORT CENTERED 
OVER BURNER FLAME) 


