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Abstract: To improve occupants' safety in an emergency, crashworthy design is necessary to rotorcraft design
and development. Especially, landing gear has the important role for crashworthy design because landing gear
absorbs relatively large energy for the crash landing. In addition, military specifications require failure of
landing gear shall not increase danger to any occupants by penetration of the airframe. To meet the
specification requirements, crashworthiness device like failure mechanism should be prepared so that landing
gear is collapsed safely and doesn't penetrate the airframe. In this study, design and design development test
of the failure mechanism which is necessary for the rotorcraft landing gear was performed. First, collapse
scenario was determined for the landing gear not to penetrate the airframe. Then, the failure pin which is the
most important part of the failure mechanism was designed with 2 strength range in order to meet design
criteria. Finally, design of the failure mechanism was verified successfully by design development test.
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Table 1 Landing conditions

Landing Decent Velocity .
.\ Attitude
Condition (ft/s (m/s))
Heavy 20 (6.1) Level
Crash 34 (10.5) Level
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Table 2 Failure pin design criteria

Applied | Pin Pin
Pin Load| Area | Strength
Heavy Max. Min. Min. | M.S>0.05
Crash Min. Max. Max. M.S=0
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Table 3 M.S for each design condition

Condition M.S
Heavy -0.004
Crash -0.005

Table 4 Change of failure pin size according to
strength range

Pin Size
Pin Strength Remark
0.D. LD.
Max.~Mid. do dil
di>djy
Mid.~Min. d, d;s

Table 5 M.S for each design condition for
revisied design

Condition M.S
Heavy 0.050
Crash -0.005
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Table 6 M.S for failure test of failure pin
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Fig. 7 Test setup for operation test of failure
Fig. 6 Failure test for the failure pin mechanism
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Table 9 M.S for failure mechanism operation

test
Specimen Difference (%)
#1 3.4
#2 0.9
#3 0.6
Average 1.0
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