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Abstract Fuel tank of a rotorcraft has a great influence on the survivability of crews. For a long time, US
army has tried to develop the proper material for fuel cell of a military rotorcraft. As a result, the design
specification of fuel cell, MIL-T-27422A, was issued for the first time on 1961. Through a few revisions, it has
been developed to ML-DTL-27422D in 2007. It should be assured that fuel cell satisfies the requirement
defined in MIL-DTL-27422D. The qualification test of this specification is classified into Phase I test for
material and Phase II for fuel cell itself. This paper studies test conditions and procedures of slosh & vibration,
gunfire resistance and crash impact test. They are considered as the most important tests which have a high
possibility of failure. The rational consideration of this paper can improve the ability for estimating not only the
validity of test procedure and test condition but test result. Based on the rational consideration, it is expected
that the ability of the systematic development can be improved.
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[Fig. 2] Material Property of Fuel Cell

[Table 1] Class and Type of Fuel Cell

i 4 &

A | flexible fuel cell construction.
B

Class semi-rigid or self-supporting fuel cell
construction.
1 If-seali rtially self-sealing.
Type self-sealing or partially self-sealing

=

non-self-sealing.

completely self-sealing against .50 caliber
and 20 mm

B Part of the cell is non-self-sealing and part
is self-sealing against .50 caliber and 20 mm

Part of the cell is self-sealing against .50
Protection | C | caliber and part of the cell is self-sealing
Level against 14.5 mm

completely self-sealing against 14.5 mm and
20 mm

Part of the cell is self-sealing against 14.5
E | mm and 20 mm and part of the cell is

non-self-sealing.
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[Fig. 3] Test Bench for Slosh & Vibration
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[Fig. 4] Rock Angle of Slosh [3]

[Table 2] Test Condition of Slosh & Vibration

Test Condition
Test fim slosh & vibration for 25 hours then,
s © slosh for 15 hours
Total of 30°, approximately 15° on either
Rock angle side of the horizontal position (shown
in Fig. 4)
Cycle 10 cycles per minute
measurement  position points  of
Displacement inherent rigidity on the tank.
Amplitude : 32_0 o1 inch
Frequency 2,000£100 rpm.

3.2 LHELA|&(Gunfire Resistance Test)
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[Fig. 5] Test Site of Gunfire Resistance Test[4]
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[Fig. 6] Configuration of Deflector [1]
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[Table 3] Test Procedure of Crash Impact Test

No Test Procedure

The fuel cell shall be placed upon the platform.
Dimension of platform shall not exceed fuel cell
dimensions(when the loaded cell is in place for test)
by more than 12 inches in either direction.

The fuel cell, with all openings suitably closed, shall
2 | be filled to normal capacity with water and the air
removed

After connecting bomb release and sling, platform
3 | shall keep a bar level with the ground (shown in Fig.
7

Platform is lifted to a height of 65 feet measured from
the bottom of the fuel cell. (shown in Fig. 8)

Platform shall be stabilized in a height of 65 feet.
(shown in Fig. 9)

The platform shall be released and allowed to drop
freely onto a non-deforming surface so that the fuel
cell shall impact in a horizontal position +10°. (shown
in Fig. 10 and Fig. 11)
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[Fig. 8] Site for Crash Impact Test [2]

[Fig. 9] 65ft Lifting of Fuel Cell

[Fig. 10] Scene of Crash Impact (1)



il 1Estelmg Al A4 A3E, 2013

[Fig. 11] Scene of Crash Impact (2)
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