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Assessment of Self-sealing Performance of the Fuel Tank of the

Rotorcraft against Gunfire Projectiles

Hyun-Gi Kim*, Sung Chan Kim*, Jong Won Lee* In Hee Hwang®*, Jang Wook Hue**,
Dong Woo Shin***, Tae Kyung Jung**** and Byoung Geun Ha****

ABSTRACT

Some rotorcraft fuel tanks are required to be self-sealing and crashworthy for
enhancing the survivability of crews. Self-sealing capability prevents the fuel leakage
through contacting fuel with self-sealing material when the tank wall is penetrated by
projectiles such as bullets. US army established MIL-DTL-27422D which specifies the
detail requirements related to gunfire resistant fuel tank especially for military
rotorcraft. The Fuel tanks for Korea Helicopter Program have been developed in
accordance with MIL-DTL-27422D. The Self-sealing capability of the fuel tanks has
been confirmed by the gunfire resistance test which specified on the MIL-DTL-27422D.
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Class/Type/Protection Level of a
Fuel Tank in MIL-DTL-27422D

A |Flexible fuel cell construction

Class g ‘Semi-rigid or self-supporting fuel

cell construction

| Self-sealing or partially

Type self-sealing

[I' INon-self-sealing

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

Part of the cell is )
non-self-sealing and part is

B |self-sealing against .50 caliber
and 20 mm (entry wound only for
20 mm).

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

Cell is oomé)letely self-sealing
D |against 145 mm and 20 mm
(entry wound only for 20 mm).

Part of the cell is self-sealing
against 14.5 mm and 20 mm
E |(entry wound only for 20 mm)
and part of the cell is
non-self-sealing.

Protection I
Level

A geosta Jde AFH ALY Class9 Type 1
2] 31 Protection Leveld Table 12 A &3t t}.
£ AFolAE Table 13 o] A7jds 99,
71 2 a7z W3l Class A, Type 1 Level
CE ez g4t
AgdaE FAHsle HIFEFS AAE dAs59

24 H&3t= WS (Inner Layer Ply), €Al A
ok st FEo] &k AAEH Wl e e
3l Sealant, 2181 WHE 7|58 Zte HAH75
(Fabric Ply)e= T4€th dg®ads dAan)
o 94 % FaTxzeEne] u4s A% 55
ggo] Adsojol & EWEO Sealo] LT

AFTEEE AT 4 itk

v FATES As"RI AVEHE A% A
227 (Phase 1 ¥ Phase I)o| A% 433
278k Ut

A oig A5 4F5ES A Phase I Teste
30”x30”x24" Size2] 2
AEE= Uz g8 e gt
o Fig. 29} £& 4FvH
Bjoll A e E T

Phase I A18& B3¢ NS A4 dF5"=
£ A|Z3te] Phase 11 A€ <
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eswENS Table 2. The Materials Function of the
= A \ Fuel Tank
gz} i 20008v 200087 312
o0 s H| 1
**‘ﬂ“‘\ 4+ [ AR Inner Layer oAz Rl Rubber
T R Inner Reinforce HEYI ,
] i ) /\l___é* T, Layer 2M 2% Fabric+Rubber
I A T g , HE
T —— Self-sealing Layer Xpx 2 Sponge
Fig. 2. Phase | Test Structure Outer Reinforce AEHI -
Layer 2N x| Fabric+Rubber
FEn @3 = ds€93 §F 15gallonT 1
e A gty A 108 olshw A Aok FUEL Side

N

2 BRI HA U 2K SA

amd JFdrle]l duHAFg 3 FE)E
24 Ao} ockingz TAHC ATk Fig
st AR AFgHE AYE2A, FEIYH

152 A%E skinz ol¥dn.  mEel
Qe dmda Wy WBe LAY

AuHAS 7] 7IA LA E ) ARSI

A" A 9T (Skin)dll AHEHE AAE Fig
56 & FxE AA B AFEHAeH 7+ FH
T8 7% 9 542 Table 29} 2t

Fig. 4. The Fittings of the Fuel Tank

Inner Liner : Rubber
KAKXKKXKKK KKK Inner Reinforce Laver : Rubber coated Fabric
QO OO0 0O Sefsealing Laver : Foamed Rubber
KRXXKXKXXXK Outer Reinforce Layer : Rubber coated Fabric

Fig. 5. The Material Property of the Fuel Tank

dg®as 71 Y H&5+= WS (Inner
Layer)2 <18 2}9 5 (Fuel barrier)Z 37 7713t
sl ARHFE WASHA HW AARAZT
(self-sealing layer)s FTAHSZ ¢ Sl d&5
B3 BAFAE SAstd AR7E F oAE
3 7% (Reinforce Layer)©o] #-&®t}. X3, g
Al Fig. 59 AZTx F AALHZ (self-sealing
layer)# Agete] HFom FHZHI AHo
FrEHo IeFe Adsts FEE
A /A = A

3. HEtd s 2AFA

o=
TarT=

oot

3.1 ABAE N

du"ae] AVIdHE 4eAEe SwHed
Ta FHAFAAA FREANCH AP AR
2= Fig 63 2}

Jue) amd

Fig. 6. The Configuration of the Gunfire Test
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Fig. 7. The Site for the Gunfire Test

3.2 Tumble =Z ZAIAE

A A ARRI WEA Y )
3 A% (Tumble) ZHNAMY F4& AL
Atk BFAE Zdold E&e] I (Shrapnel)
S BANEY] 9% Aoz wald ©@do] dAgH
2% BAsy) A AFREE Agdtel 5747
= Algelth Fig. 8% o] @A ® M=
Audae o 2 AA/ yme Az A
B o AAsa Adold.

AsgAd o @FHE =0E EARS)
Aa) 27FA ZHE(45°, 60°)Z Wi ® HEFzo
A AP S A, B AP 489 ¥
Fael ke 45°2 AAHU Fig 8L &
Ae 21 BAAG ALg" AFRE 9 o
F 93dz AAEs HoFi 3low, Fig 9
WA o) AHEE X Te] agolc.

g= 3w

L

oroe o 1o N

Fig. 9. The Test Structure for the Fuel Tank

d=q 7|Fd7] d8¥aE 127mm FE
(AP) % 145mm(&F F) APol|l ik A2
¥ 4 aFEdd wet 4] 239 g8 A9
o Ag&IPow dARRA AP vF IS
Fig. 103 #th.

Ag &3 = MIL-DTL-27422D¢  uw}e}
15gallon & 1] &3S vt on s A

= 75ft71g oM FHEAG B 27 EHE @
%L &F(127mm AP/145mm AP)o| uwg} 24zt
O VIeEEs Aesden vg g w2t
obZl Table 30l A|AIE EAHZ LALE AT

B Agg e ALgE F ode] vhE FoA
9 A gehe ‘Coring’ @/FH(&3 A7 10% °]%
Y S AN eERE FrtddelA A9
HAo U vy A 8ol ghdtel] tisfA s 232 o]
el A5 FAo] AdEe 43 2AE
< & UAUY Fig. 11~Fig. 14E 2z =3
(Round)ell w3k gho] 942 9 A4S ye
Wk

Fig. 10. The Bullet for the Gunfire Test
(14.5mm/12.7mm AP)

Table 3. Bullet Shooting Order and Test Result

&M EHE EE
1 12.7mm AP S/s
2 12.7mm AP S/s
3 12.7mm AP S/s
4 12.7mm AP S/s
5 12.7mm AP N/S*
6 12.7mm AP N/S
7 14.5mm AP S/s
8 12.7mm AP S/s
9 12.7mm AP S/s

* S/S : Self-Sealing Area
» N/S : Non Self-Sealing Area
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1) Detail Specification for the Tank, Fuel,
Crash-Resistant, Ballistic-Tolerant, Aircraft,
MIL-DTL-27422D, 30 January 2007.

2) “KS W 2201 #3718 #AA 253 A5
B3, S FH 3], 2005.

3) 9AW, ASE, AT, WAY “Auga
o A5 NFFY) BH AT, FEFSFA

2"3sts], 20079% FASENE =53, pp.
1-4.

Fig. 14. Round 8 ~ Round 9
(12.7mm Tumbled AP)



