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Overview of Control Technology for Helicopter Cabin Noise from

Main Gearbox
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(1. China Helicopter Research and Development Institute, Jingdezhen 333001, China; 2. College of Aerospace Engineering,
Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China)

Abstract: The comfort in helicopter cabin is significantly affected by the mid- and high-frequency noise caused
by the main gearbox. Based on its noise transfer path, the development of cabin noise control technology is
summarized in three aspects, including the supporting structure, the bulkhead and the internal cavity with
passive, active and semi-active control methods. The results show that helicopter cabin noise in abroad is
mainly controlled through the passive technologies such as damping vibration attenuation of panel, sound
barrier with sealing, and sound absorption in cabin. However, some problems are appeared with respect to
weight, economy, and limited control effect. The vibration reduction technology on the supporting structure
has provided a new way for the efficient noise reduction of main gearbox, which has been combined with the
comprehensive optimization to make some helicopters reach the cabin noise level of commercial aircraft.
Nevertheless, the research and application of helicopter cabin noise control technology are inadequate in
domestic. To obtain the new methods and ideas suitable for the helicopter development in China, the
researches like the noise transmission mechanism, noise reduction design, verification and optimization
should be further developed according to the realistic engineering application background of helicopters.
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Fig.1 Noise source location and noise transfer path of

typical helicopter main gearbox™
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(a) UH-60 main gearbox
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Fig.2 Main gearbox and its noise spectrum of the typical helicopters™’
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(d) Cross-section of layered isolator™”

(b) Focused anti-resonance isolator
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(e) Preliminary prototype of layered isolator™
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Fig.4 Vibration isolation scheme of helicopter main gearbox'
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