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Abstract Cracks have been detected on the left and right floor shelves of the center fuselage during periodic
rotorcraft inspections, and temporary inspections have shown that they are only detected in rotorcraft
equipped with an active vibration-damping device. In this study, we analyzed the causes of these cracks
and devised a means of detecting and reducing their frequencies. Fracture surface analysis, stress
analysis, and instrument flight tests were performed to determine the causes of these cracks. Fracture
surface stresses were calculated using strain data to evaluate floor shelf life. In addition, we propose a
means of improving the design of the floor shelf to prevent crack formation. Structural integrity of the
modification was verified by stress analysis and performing instrumentation flight tests. Aircraft
operation rates were increased by implementing the design improvement. Furthermore, we expect that

the study could be used as a reference for future studies on cracks attributed to similar causes.
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Fig. 2. Location of Crack
(2) L/H Floor Shelf (b) R/H Floor Shelf
(¢) Zoom-in to L/H (d) Zoom-in to R/H
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Fig. 4. Result of Crack Analysis
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Table 1. FEA Results of L/H Floor Shelf
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Z - axis
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Table 2. FEA Results of R/H Floor Shelf
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Fig. 6. Location of Strain Gage
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Table 3. Flight Test Results of R/H Floor Shelf
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Table 4. Flight Test Results of L/H Floor Shelf

- LH

Hr

AVCS
OFF .

ON

AVCS qh”—n | jﬁi‘;:%:f_m

CFG ON 24 e-t J==oj|4], Fig. 73 Zo] Flange
HHY 22 X]’ﬁ -2 Fof g2kt SB2022F SB2039]
Strain DataZ SIATE e-t IAFZOA F
59 ﬁ*JZ}t R, Foh/H%3e] A7 A AS
& 4 Aok 22 A W-Rel B2 F Y XE
Strain Gage”} 5L3t Al&oA Strain %2 Alol& U
= A2 337 FHES 71E My<t Mz ZHIEZ &
e 2L gulsid, ol B9 mud BH A
Floor Shelfo]l 283t F3RHAEE 8918 & It} &
St e-t IS Myoll &It St ram(eM)J—]- Mzol <Jgt
Strain(e ,)°] FHH WA I Iz HAL
5 Stk

23] B4

]
i
I
1
|
|
I
I
I
|
I
|
|
]
=

€, Strain [pm/m]

t, Flight Hour [ms]

Fig. 7. e-t Curve of SB202/SB203 with CFG ON

TxoA Ao wEt ] HIREF VIE XF
(Pwd/Aft) B3 352 1#sta], Myo°ll 23t Strain(e

)9 X3 238w §A3 Data® 7ol B3 F

M9 Strain GageE ¥H=E F26IES W, Strain
- ]

Datacl 4 $VgA7} gicks Ae dgelo] 74 %
WA FAIRL SR S Sk 51 Sl ol
e ey = e, S0 E@Y S k. 39T WIS

otd| Table 53 Lt}

Table 5. Strain Data of Floor Shelf [im/m]
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A
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Table 6. Results of Floor Shelf Fatigue Life Assessment
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Table 8. FEA Results of R/H Floor Shelf
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