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Assessment of Crashworthiness Performance

for Fuel Tank of Rotorcraft

Hyun-Gi Kim*, Sung Chan Kim*, Jong Won Lee* In Hee Hwang®*, Jang Wook Hue**,
Dong Woo Shin***, Pil Sun Jun****, Tae Kyung Jung**** and Byung Kun Ha****

ABSTRACT

Fuel tanks for rotorcraft have a great influence on the survivability of crews. The
philosophy of crashworthy rotorcraft design evolved from the long term effort of the
US Army. US army established MIL-DTL-27422D for specifying detail requirements
related to crash resistant fuel tank especially for military rotorcraft to prevent post
crash fire which is the greatest threat to life in rotorcraft crash. Crashworthiness of
the rotorcraft fuel tank could be guaranteed through the crash impact tests which are
specified in the MIL-DTL-27422D. Fuel tanks for Korea Helicopter Program have been
developed and tested according to MIL-DTL-27422D with minor modifications of
flexible fittings. The present study shows some results of the mandatory crash impact
tests of the fuel tanks to verify their performances.
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Table 1. Class/Type/Protection Level

A |Flexible fuel cell construction

Class B Semi-rigid or self-supporting fuel
cell construction
| |Self-sealing or partially self-sealing
Type

|I' [Non-self-sealing

Cell is completely self-sealing
A |against .50 caliber and 20 mm
(entry wound only for 20 mm).

Part of the cell is non-self-sealin
B and part is self-sealing against .

caliber and 20 mm (entry wound
only for 20 mm).

; Part of the cell is self-sealing
Protection |~ |35ainst 50 caliber and part of the

Level cell is self-sealing against 14.5 mm.
Cell is comgletely self-sealing
D |against 145 mm and 20 mm (entry
wound only for 20 mm).
Part of the cell is self-sealing
g |against 14.5 mm and 20 mm (entry
wound only for 20 mm) and part of
the cell is non-self-sealing.
el REol Lo} AALA W5 S

g &
23 F gt dg"gart 337 Y
eels dmwa 2 Fd
35S A9 F ojoF Fh

Table 2. Fuel Cell Strength

Flexing resulting from vibration caused
by the aircraft

Impact loads incident to takeoff, taxiing,
b |and landing (including catapulting and
arresting)

Hydraulic surge of fuel incident to
dynamic conditions of flight

d Hydraulic surge of fuel incident to
gunfire

Pressure loads resulting from hydrostatic
head of fuel during level flight or
maneuvers, and resulting from neutral
gases used to pressurize fuel tanks

¢ |Crash loads as specified in the
applicable aircraft documentation.

Fig. 1. Crash Impact Test for Verification of
Material(Phase | Test)
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Fig. 3. Fittings of Fuel Tank
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FUEL Side
T

Inner Liner : Rubber
EAKKKHKKK KKK Inner Reinforce Layer : Rubber coated Fabric

0000000 Self-sealing Laver : Foamed Rubber
RXARXKXXXXKXKK Outer Reinforce Layer : Rubber coated Fabric

Fig. 4. Material Property of Fuel Tank

Table 3. Materials Function of Fuel Tank

7|5 H 11
Inner Layer oA F Abm| Rubber
Inner Reinforce HAE™3 -
Layer ZM ox| Fabric+Rubber
. Az
Self-sealing Layer XA 2 Sponge
Outer Reinforce | =23 -

Layer ZM =x| Fabric+Rubber
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Fig. 5. Site for Crash Impact Test

Fig. 6. Bomb release, Sling, Pallet for
Crash Impact Test

Table 4. Test Equipment for Crash Impact
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Test

T | AteKE )
1 | Telescopic Crane | Pallet =tst=0| 2I2F
2 Bomb Release |=stAl Azl 2E|
3 Wooden Pallet
4 Torque Wrench = "E’I%%S'gé’LEH
5 Drum Pump = &7
6 X2 = Al
7 Level Meter Pallet +HE £H
8 |=0l £8& Cord hstEo| EX
9 Sling Pallet X|X|
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Fig. 8. Step 3 : Pallet Leveling Fig. 11. Leakage by Damage of Fuel Tank
in Crash Impact Test
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Fig. 12. Ruptured Fitting Area by Crash
Impact Test
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Fig. 15. Leakage Inspection of 1st Crash
Impact Test
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