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Abstract The central fuselage of a rotary-wing aircraft carries troops for various missions and comprises
a port station equipment room, a gunnery department, and a troop cargo department. The central
fuselage houses the gunner, passenger compartment door, and system components. The components of
each system of the aircraft are constantly subject to design changes between mass production and
operation. The rotorcraft generates lift through the rotational force of the blades, which naturally causes
vibration. The subject aircraft underwent design changes that added several components to reduce
vibration. Subsequently, a crack occurred in the lower frame of the central fuselage, which was an
unexpected location, and research was conducted to investigate this. The purpose of this study was to
address fatigue fractures of rotary-wing aircraft through frame reinforcement. After analyzing the causes
of the cracks, a method of adding fittings and straps was adopted to relieve stress concentration in the
area experiencing cracks. A finite element model was created for the mid-fuselage of the aircraft, and
analysis was performed to add vertical and horizontal loads. Structural analysis of the existing shape and
the improved shape with the addition of left and right reinforcements was carried out. As a result, it
was confirmed that the maximum stress in the improved shape was reduced by about 70% compared
to the existing shape. This study verified the stress improvement in the central fuselage frame and its
technical feasibility according to the suggested design change analyzed. The expected outcome of this
study was the reduction of the stress generated at the defect site through the reinforcement of the
structure. It is our opinion that this stress reduction will prevent the fatigue fracture of the structure
during the continuous operation of the aircraft.
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Fig. 1. Vibration Reduction Device CFG Location
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Fig. 2. Reinforcement Shape

Fig. 2= CFG 3l Floor ShelfE &gt 1ol
7N B2 Fig. 29t o] BigRo] mgdat AEHS 5
7t Aok FElolH, A A FAdHiH] f-jRet a4
Hlole 32 gEstA}; gt

+& & 39 71AF=00A Fig. 3

& %87

A7
Floor Shelf®} Angle 2H5- Ato]oflA AlZHE I,

Fig. 3. Break Location



49 F37] A ZAY 2S5 NIATE DT

2.2 TEt 20l 2y sk Gt Fig. 49 2ol U] Sishie, 3%
s GelRAE Qo) mee Bag ek, o T T el o] Hel Agel Fie. 65t Lol U

o AZRL Fig 49} 20| Fastener F2 To] opd & FHORITH B3] HES VIEom AT HHst
29l 722 Ewol WAHYUT. Fastener Fol4 2 S(Moment Mol %83 Ao el wek A0
B SHEOR A SAL ofd e ¢ 4 gy, ¥= @ A Ao SAERA

Fastener

Disassembly
r

?’
|
|
|

Fig. 4. Fracture Mode Fig. 6. Break point
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Fig. 8. Shape Before and After Improvement
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Table 1. L/H structural analysis before improvement
(Up/Down 2,000N)

Up/Down 2,000N

Stress

Displacement
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Table 2. L/H structural analysis before improvement
(Fwd/Aft 2,000N)

Table 4. R/H structural analysis before improvement
(Fwd/Aft 2,000N)

Fwd/Aft 2,000N

Fwd/Aft 2,000N

Stress

Stress

Displacement

Displacement| |

Table 3. R/H structural analysis before improvement
(Up/Down 2,000N)

Table 5. L/H structural analysis after improvement

(Fwd/Aft 2,000N)

Up/Down 2,000N

Fwd/Aft 2,000N

Stress

Stress

Displacement

Displacement
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Table 6. R/H structural analysis after improvement
(Fwd/Aft 2,000N)

Fwd/Aft 2,000N

Stress

Displacement
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