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Vibration Absorption Technology on the Support Structure of
Main Gearbox for Helicopter Cabin Noise Reduction
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ABSTRACT: The structure-borne noise from main gearbox is one of the main noise sources in helicopter cabin. In order to re-
alize the noise control, the vibration absorption design on the supporting structure of the main gearbox is proposed to suppress
the vibration transmission from the gearbox to the fuselage. To verify its performances, based on a certain helicopter, the dy-
namic model of the supporting structure with the vibration absorber was established based on the transfer matrix method. Then,
the dynamic model of the vibro-acoustic coupling system, including the supporting structure, the fuselage, and the cabin sound
field, was established. On this basis, the influence of the vibration absorption frequency and weight on the vibration transmission
characteristics of the supporting structure was analyzed. Furthermore, according to the requirements of a certain helicopter, a set
of sample parameters was chosen, and the vibro-acoustic coupling simulation analysis was carried out. The analysis results
shows that the vibration absorption can effectively control the structure-borne noise from main gearbox and the noise reduction
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of the target frequency can be more than 35 dB with atotal weight of 4 kg, which providing a technology support for the sche-

matic design of noise reduction in helicopter cabin.

KEY WORDS: helicopter; main gearbox; supporting strut; vibration absorption; middle-high frequency; cabin noise reduction
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Fig.2 Support structure of main gearbox
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Tab.1 A variety of vibration absorbers parameter values

P9 AR ofHz  WIRAR BT molkg  SFER T

281 17~4 000 0.5 0.01
S8 2 1262 0.1~2 0.05
SR 3 17~4 000 0.5~30 0.01

ZH 4 1262 0.5 0.01~0.3
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Tab.3 Vibration transfer function of the main gearbox struts
before and after vibration absorption

WA IHzZ 3 bR Ty
W 4% iy WAk 5
S 1257 -4.076 4 -0.042 61
1262 -3.961 3 -0.002
1267 -3.8526 0.039 427
B 1257 -0.0149 —0.050 49
1262 -0.0141 -0.051 79
1267 -0.013 4 -0.0532
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Tab.4 Excitation force at the mounting point of the main gearbox struts

N
B J5'Ia] i i
1257 Hz 1262 Hz 1267 Hz 1257Hz 1262 Hz 1267 Hz
X -3.24 4.38 2.71 -12.20 22.54 9.14
T 1, 2 Y -39.37 48.65 13.71 -23.09 21.22 1.53
z 18.96 —23.93 —6.36 0.38 -1.15 1.94
X -18.01 25.56 13.75 -28.37 35.92 8.37
FEFF 3. 4 Y -20.42 20.02 6.64 24.45 —26.46 —-6.85
z -2.75 3.07 1.06 -3.35 3.43 1.47
X 6.52 -7.31 0.48 11.88 -16.49 -2.83
#F 5. 6 Y 9.87 -12.25 -4.12 —6.84 10.11 3.42
z 3.56 —4.20 -1.39 20.80 -26.35 -6.62
X 7.44 -11.50 -4.71 17.52 -17.50 —-4.92
#H 7.8 Y -13.73 17.47 4.79 0.34 -4.92 -3.73
z 12.77 -17.15 -6.35 7.98 -9.97 -2.09
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