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ABSTRACT

Rotorcrafts have more severe crashworthiness conditions than fixed wing aircraft owing
to VITOL and hovering. Recently, with the increasing demand for highly efficient
transportation system, application of composite materials to aircraft structures is increasing.
However, due to the characteristics of composite materials that are susceptible to impact
and crash, demand to prove the crashworthiness of composite structures is also increasing.
The purpose of present study is to derive the structural concept of composite subfloor for
rotorcrafts and verify it. In order to design a crashworthy composite subfloor, the
conceptual design of the testbed helicopter for the demonstration and the derivation of
energy absorbing requirement were carried out, and the composite energy absorber was
designed and verified. Finally, the testbed for the demonstration of a crashworthy composite
structure was fabricated, and performed free drop test. It was confirmed that the test
results meet the criteria for ensuring occupant survivability.
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Fig. 1. Energy absorption sequence during vertical crash of a helicopter system [4]
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Fig. 6. Conceptual design for subfloor

Table 2. Energy absorption spec. of subfloor

Average Energy
Part crush load absorption Remark
[KN] [J]
CCCW 30 6,000
CB 25 1,000
4 X CCCW
Subfloor 180 30,000 12 X CB
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Comparison of Quasi-static and Dynamic Crushing Force
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Fig. 10. Force-stroke curves of CCCW

Comparison of Tooth and Plain Flange Crushing Force
s
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Fig. 11. Force-stroke curves of CB
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Comparison of Test and Analysis Results of Crush Web Assembly
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Fig. 14. Stress analysis of frame upper cap
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Fig. 16. Composite crashworthy subfloor design for rotorcrafts
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Table 3. Mass detail of subfloor drop test

Mass

Component [kl Remark
Subfloor 513
Seat & Occupant | 377.6
Drop carriage 4434

Connecting Parts | 75.1
947 .4

Target mass: 954.4kg

Test mass (99.2%)

Dummy weight

S o oy g
Carriage Interface

Fig. 17. Design of subfloor testbed
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Fig. 18. Composite crashworthy subfloor testbed
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Fig. 22. Dynamic test conditions for helicopter
seat - AS8049B [18]
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Fig. 23. Crushing procedure of composite crashworthy subfloor testbed after ground contact
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