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Abstract: Carbon fiber/resin composites play an increasingly critical role in civil aviation engines. When composite com-
ponents work as firewalls, a design assessment is required to demonstrate airworthiness compliance with Airworthiness Stand-
ards: Aircraft Engines( CCAR-33R2) 33. 17 fire protection. To address the issue that lacking of tests study on fire-resistance
of composites components and accumulate fundamental experimental data for fire protection design of composites in civilian
aero-engine, the thickness-dependent flame resistance of thermosetting composites ( carbon fiber/epoxy resin) and thermo-
plastic composites (carbon fiber/ polyether ether ketone) was investigated by fire tests. Fire tests results show that both com-
posites did not burn through after impingement of standard flame for 15 minutes, demonstrating good flame containment ca-
pacity. By measuring the temperature on the backward side, the changes in flame resistance with increasing layer thickness
were revealed. A comparative analysis was conducted on the temperature difference on the backward face between the two
composites and the influencing factors, which gives significant guidance for the aeronautical certification and validation of fire
safety designs for composites, as well as for enhancing the overall fire safety of engines.
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Fig. 1~ Schematic diagram of composites test specimen, x is the

thickness (a), relative position of the test specimen and the
flame burner (b), layout of the thermocouples on the back

of the composites plate (c)
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Fig.2  Morphology of 5-pile thermosetting composites: (a) front face
before fire tests, (b) front face exposed to fire after 15 min fire

test, (¢) backward face after 15 min fire test
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Fig. 3 Backward temperature curves obtained on thermosetting composites with different piles during impingement of standard flame for

15 min; (a) 5 piles, (b)6 piles, (c¢) 7 piles, (d) 8 piles; numbers in the figure represent the measuring point locations of the

thermocouple in fig. 1¢
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